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U EAL -ALTAIC LANGUAGES. The Ural- Altaic, 
Finno-Tatar, or “ Turanian” languages constitute one 
of the primary hnguistic families (see Philology, toL. xviu. 
p. 779) of the eastern hemisphere, occupying a vast domain, 
which extends with few interruptions from the Balkan 
Peninsula, Hungary, and Lapland eastwards to the Pacific 
Ocean, and from the Arctic Ocean southwards to China 
pioper, Tibet, and the Mediterranean It thus comprises 
nearly the whole of Asiatic and a considerable section of 
European Russia, the northern half of the Chinese empire, 
a large part of north Persia, by far the greater part of 
Asia Minor, and extensive tracts in European Turkey, 
Austria, and Scandinavia, with an area of not less than 
10,000,000 square miles and a total population of over 
40,000,000. Philologists recognize six well-marked 
branches, which, with their mam subdivisions and four 
outlying doubtful or extinct members of the family, may 
be tabulated as under — 


I. 

Samotedic. 


n 

Fimsio 


III 

Ugbio. 


rv, 

TuEKia 


' Turdk and Yenisei, Wliite Sea to the Yenisei. 

TaxgM, between lower Yenisei and Ehatanga nvers 

. Kamasin, upper Yenisei. 

' Finnish, Finland, parts of Norway, Lakes Onega and 
Ladoga. 

Russian and Scandinavian Lapland. 

F^anian and Livonian, south side of Gulf of Finland. 

Mordvinian and Tcheremissian, m iddle Volga. 

Permian, Yotyaik, and Siryenian, between the Vyatka 

. and Petchora rivers. 

' OsOak, middle and nuTOr Obi and its eastern adluents. 

Yogul, east slopes of the Ural Mountains. 

^Magyar, central and south-eastern Hungary. 

'Uigur or JSIast Turki, meludmg Uigur vro^ of 
Eashgar, Eu^a, and Yarkand , Jagatai of Bokhara, 
Ferghana, Euiva ; Kara-Flalpak, south-eastern side 
of Aral Sea ; Turkoman { Turkmenum), west Toik* 
estan, north Persia, and Asia Minor 

Seljvik or West Turki or Osmanli, Asia Minor and 
the Balkan Peninsula; Tehuvash, south-west of 
Kazan and about Simbirsk. 

Kipehak iKapekak) • Ooman, extinct, formerly current 
throughout the Eipobak emp^ &om the Altai 
Mountains to the Bl^k Sea , Kaam Taiar, middle 
Volga ; Kirghiz, West Siberian steppes, lower 
Yol^,. the Pamir, and west slopes of the Altai, 
Thian-Shan, and Kuen-Lun Mountains, Kogai 
with KumiiJc, Bessarabia, Crimea, Volga delta, 
Dagh^rian, Terek valley. 

Tc^ciU, middle and lower Lena and northern slopes 
of the Sayan Mountains. 


’Siberian Tatar TeUiif, Koibal, Soyot, Kotta, Bash- 
kir, Mcsehenjak, and other eorrunt Turki dialects 
spoken by Tatarized Finn populations from tlie 
_ Altai to tne Urals. 

Shana or East Mongolian, Mongolia; Kahtiuil., 
Dzungaria and loner Vol^, thence to lower Doii ; 
Biii-iat or Siberian Mongolian, east and west of 
Lake Baikal 

' Tiingus proper, from the middle Yenisei to the 
Pacific ',Lan,ut, western coast of the sea of Okliotsfc , 
^ Manehu, Manchuria. 

VII. Japa>"Ese, Japan and Rin-Kio (Lew-Chew) lalanK , 
doubtfoL 

Till. Corea V, Corea , doubtfiiL 

IX. and X- Accvd and Etkcscas ; both doubtful and extinct 

In its morphology Ural-Altaic belongs to the agglutinat- 
ing order of speech, differing from other languages of this 
order chiefly in the exclusive use of sufiBxes attached to 
the unmodified root, and partly blended with it by the 
principle of progressive vowel harmony, in virtue of which 
the vowels of all the suffixes are assimilated to that of the 
root. Thus the typical formula is R+e + e+e, kc., 
where R is the root, always placed firet, and b, e, e . . . 
the successive poatfixed relational elements, whose vowels 
conform by certmn subtle laws of euphony to that of the 
root, which never changes. These sufiixes differ also from 
the case and verbal endings of true inflecting languages 
(Aryan, Semitic) in their slighter fusion with the root, 
with which they are rather mechanically united (agglutin- 
ated) than chemically fused into a term in which root and 
relational element are no longer separable. Hence it is 
that the roots, which in Aryan are generally obscured, 
blurred, often even changed past the possibility of identi- 
fication, in Ural-Altaic are ^ways in evidence, unaffected 
by the addition of any number of formative particles, and 
controlling the whole formation of the word. For instance, 
the infinitive element vnaJe of the Osmanli yar-JBaI‘«to 
write heeomea mek in scr-nici = to love (vowel harmony), 
and shifts its place in sce?-?7-mci*=to be loved (imperfect 
fusion with the root), while the root itself remains un- 
changed as to form and position in «cjf-*sli-r/-jnci'=sto be 
impelled to love, or in any other possible combination with 
suffixed elements. The facility with which particles are 
in this way tacked on produces an exuberance, espeeialiy 
of verbal forms, which in Osmanli, Finnish, Magyar, 
Tangos, and Mordvinian may be said to run riot- This 
XXIV. — t 


IV 

Tup-kic — J 
eottitmied. | 


V- I 
Moxgouc. I 

VL j 
Tukgusic. 1 



2 URAL-ALTAIC 

is particularly tbe case Trhen the numerous modal forms 
become further comphcated by incorporating the direct 
pronominal object, as in the ilagyar varjal = they await 
him, and the Mord^inian palasa — I embrace Iuhl Thus 
arise endless verbal combinations, reckoned m Turki at 
nearly 30,000, and past counting in the Ugrian group. 

Another marked pecuharity of the Ural-Altaic, at least 
as compared with the mflecting orders of speech, is weak 
subjectivity, the subject or agent being slightly, the object 
of the action strongly accentuated, so that “ it was done 
by him ” becomes “ it was done with him, through him, 
or in his place ” (apitd eiim). From this feature, which 
seems to be characteristic of all the branches, there 
follow some important consequences, such as a great pre- 
ponderance of locative forms in the declension, — ^the nomi- 
native and often even the possessive being expressed by 
no special suffix. Hence also the object normally precedes 
the subjecl^ while the idea of possession (to have) is 
almost everywhere replaced by that of being (to be), so 
that, even in the higUy developed Osmanli, “ I have no 
money” becomes “money-to-me not-is” {AlcheMm yoL- 
dtir). In fact the verb is not clearly differentiated from 
the nonn, so that the conjugation is mainly participial, 
being effected by agglutinating prononunai, modal, tem- 
poral, negative, passive, causative, reciprocal, reflexive, 
and other suffixes to nominal roots or gerunds : I wnte = 
writing-to-me-is. Owing to this conf^ion of noun and 
verb, the same suffixes are readily atfeched indifferently 
to both, as in the Osmanli jdn—soviS^ jdn-hr — zo\As, and 
ydidr - he will write, ydsdrder = they will write. So also, 
by assimilation, the Yakut kotdrdor )liofolldr*=: the birds fly 
(from root flying), where stands for k^Stdr, and 
dor for /dr, the Osmanli hr, or suffix of plurality. 

But, notwithstanding this wealth of nominal or verbal 
forms, there is a great dearth of general relational elements, 
such as the relative pronoun, grammatical gender, degrees 
of comparison, conjunction^ and even postpositions. 
Byrne’s remark, made in reference to Tungus, that “there 
is a great scarcity of elements of relation, very few con- 
junctions, and no true postpositions, except those whidfl 
are given in the declension of the noun,^’^ is mainly true 
of the whole family, in which nouns constantly do duty 
for formative suffis^ Thus nearly ail the Ostiak post- 
positions are nouns which take the possessive suffix and 
govern other nouns in the genitive, precisely as in the 
Hindi: ddmJ-iH-tdrd/ (mm) ^d^d=>inan-of-direction (in) 

1 wentsal went towards the man, where the so-caUed 
postposition fdrd/, being a feminine noun redirection, 
requires the prec^ng possessive particle to be also 
feminine (it; for iS'c). 

As there are thus only two classes of words, — the roots, 
which always remmn roots, and the suffixes, which always 
remain snffiies, — it follows that there can be no true com- 
position or word-building, but only derivation. Even 
the numerous Magyar nominal and ac^'ectival compounds 
are not true compounds, but merely two words in juxta- 
position, unconnected by vowel harmony and liable to be 
separate in oonstmetion by intervening particles. Thus 
in ar<in-«i^ng(^-coiour>r golden, the first part aran 
reeeirea the particle of comparison, the second remaining 
unchanged, as if we were to say “gold-er-colour” for 
“more gedden^*; and otu-.iSei relative becomes afa-ni~Ji-a 
«Biy rewstive, with intnimon of the pronominsd m^my. 

But, whflb thoee salient feature# aare common, or ne^y 
commoai, to ail, it la not to be st^posed that ^ various 
gitnqie otherwisa pmmit any very cJoae uniformity of 
siruelmu OF vooabnlury. Exdiidmg tbedoubM members, 
tim jreia^oniBliip betwim the several bnMmhas is far less 
intimated th«n Irntween the various divisiona of the Semitic 
* Gm, o/Ian^, L p. SOI, Lenaon, 18S6. 
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and even of the Aryan family, so that, great as is, for 
instance, the gap between English and ^nakrit, that be- 
tween Lapp and Manchu is still greater. 

After tbe labours of Gastrin, Csmk, Gabelentz, Schmidt, Boht- 
hngk, Zenker, Almqnst, Eadloftj Munkaesi-Berat, and especially 
■\Yinkler, their genetic affinity can no longer be seriously doubted 
But the order of their genetic descent fmm a presumed common 
organic Ural-Altaic lanCTage is a question presenting even greater 
difficulties than the aniogous Aryan problem The reason is, not 
only because these groups are spread over a fer wider range, but 
because the dispersion ftom a common centre took place at a tune 
when the organic speech was still m a very low state of development 
Hence the various groups, starting with little more than a common 
first germ, aiiffiaent, however, to give a uniform direction to their 
subsequent evolution, have largely diverged from each other dunng 
their independent development since the remotest piehistonc times. 
Hence also, while the Aryan as now known to us represents a 
descending line of evolution from the synthetic to the analytic state, 
the Ural-Altaic represents on the contrary an upward growth, 
ranging from the crudest syntactical arrangements in Manchu to 
a hwhly agglutinating hut not true inflectmg state m Finnish.^ 
Ho doubt SuiEchu also, hke its congeners, had formerly possessive 
affixes and personal elements, lost probably through Chinese influ- 
ences 5 but it can never have possessed the surprisingly iich and 
even saiperabundant relational forms so characteristic of Magyar, 
Fmn, Osmanh, and other western branches As regards the mutual 
relations of aU the groups, httle more can now be said than that 
they fall naturally into ti\ o main divisions — Mongolo-Turkic and 
Finno-Ugro-Samoyedo-Tungusic — accoi-dmg to the several methods 
of employing the auiihaiy elements. Certainly Turkic hea much 
closer to Mongoho than it does to Samoyedic and Tungusic, while 
Fmno-Ugrio seems to occupy an intermediate position between 
TurkiO and Samoyedic, ^eemg chiefly in its roots mth the former, 
m il3 suffixes iviffi' the fitter, Finno-Ugnc must have separated 
much earher, Mongoho much later, from the common coimexion, 
and the latter, which has still more than half its roots and numer- 
ous forms m common with Turkic, appears on the whole to he the 
most typical member of the family Hence many Turkic forma 
and words can he explained only by reference to Mongolic, which 
has at the same time numerous relations to Fmno-Ugno and 
Samoyedic that have been lost in Turkic and Tungusic, It may 
therefore be concluded that the Finno-Ugnc migrations to the north 
ond west and the Tungi^e to the east nad been con^Ieted while 
the Turkie and Mongmic tnbes were still dweUing side by side on 
the Altai steppes, the probable cradle of the Ural-Altaic peoples 
How ^foundly the several groups differ one from the other 
even in their structure is evident from the feet that such assumed 
umrersal features as unchangeable roots and vowel harmony ore 
subject to numerous exceptions, often spread over wide areas 
Hot only is assimilation of final consonants very common, as in 
the Osmanli bidun-mak for the Uigur bulid-mak, but the root 
vowel itself is frequently subject to umlaut through the influence 
of sulfixed vowels, as in the Aryan family Thus m the Siiraut 
dialect of Ostiak the long vowels of uominm stems become modified 
before the possessive suffix, a and g to i and o to fl (Castrdn) It 
is stiU more remarkable to find that the eastern (Yenisei) Ostiak 
has even developed verbal forms analogous to the Teutomo strong 
conjugation, the presents tab&q', abbaiag'an, and datpaq' becoming 
in the past UMq\ abicUoff'an, and daipiyaq' respectively j so also 
taig, and ias^, present, vast, tuid imperative, are high^ sug- 
geAive of Teutonic inflexion, but more proWily are due to Thbetan 
mfluencee. In the same dialect# many nouns form their plpi'als 
either by modifying the root vowel, in combmation with a suffixed 
element, or Iw modification alone, the suffix having disappeared, 
as in the EngUAi j^oot—/eci, goose— geese. So also vowel harmony, 
highly developed in Finnish, Magyar, and Osmanh, and of which 
two distinct forms occur in Yakutic, scarcely exists at all m Tchere- 
niissian, Votyak, and the Bevel dialect of I&homan, while in Mord- 
viuian and Siryenian, not the whole word, but final vowels 
alone are harmonized, Tlie unassimdated U^paickilur-vm, answers 
to the Osmanli bilur-um, while in Manchu the concordance is 
neglected, especially when two consonants mtervene between the 
root and the snfiticed vowels. But too much weight should not be 
attached to the phenomenon of vowel harmony, which is of com- 
paratively recent origm, as shown in the oldest Magyar texts of 
the 12th century, wmch sbonnd in such discordances as haldl-nek, 
» Meiue Aumchten werden sioh im Portgange ergeben, so namenthch 
dass ieh nicht entfi^t die fiunischen Sprachen fSr flexivische halten 
fcann " (H. Winkler, UraMtaiscJte Vslker, L p 54) Yet even true 
inflexion can scarcely be denied at least to some of the so-called Yenisei 
OstiBk dialects, snob as Hotta and othera still survrving about the 
middle Yenisei and on its affluents, the Agul and Kan (Ctistrdn, Ten , 
Gafpoife,, und KoU. SprachlehTe, 1858, Preface, pp v-viii}. These, how- 
ever, may be regarded as aberrant members of the fai]^y, and on the 
wlmle it is true that the UrabAltaio system nowhere quite reaches the 
stage of true inflexion. 
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tisdaseg, for the modem Juildl-nak, tiszta-sag It clearly did not 
e^st in the orgamc Ural-Altaic speech, hut was independently 
developed by the different branches on different lines aftei the 
dispersion, its ongin being due to the natural tendency to merge 
root and suffix in one hannonious whole The pimciple being 
thus of a purely psychological character, and neoessaiily an aftei- 
giowth, it 13 not surpnsmg to find no traces of it m the oldest and 
even m the later Accad texts, as seen by comparing the old vli 
hat-mun-8ib with the more recent %gi 
This progressive vocalic harmony has been compared to a sort of 
progressive umlaut, in which the suEfixed vowels are brought by 
assimilation into harmony with those of the root AJl vowels are 
broadly divided into two categones, the ^ttural or hard and the 
palatal or weak, the prmciple requirmg that, if the root vowel be 
hard, the suffixed must also be har^ and wis versa But m some 
of the OToups there is an intermediate class of “ neutral ” vowels, 
which do not reqmre to be harmonized, bemg indifferent to either 
category. In accordance with these general principles the vowels 
in some of the leading members of the Altaic family are thus 
classified by L Adam — ^ 



Gutturals 

Palatals. 

Neutrals 

Finnish 

u, 0 , a 

11, 0, ii 

e, 1 

Magyar 

u,o,a 

h, 0 

e.i 

Mordvinian , 

n, 0 , a 

6, a 

d,i 


Siryenlan 

ii,i,e 


OsinonU 

n,o, a,e 

11, 0 , e, i 


Mongolian 

11 , 0 , a 

11, 0 , a 

I 

Boriat 

u, o, a 

li,0,d 

e,I 

ilanchu . 

6, o, a 

e 

11,1 


A close analog to this law is presented by the Irish rule of 
“broad to broad^ and “slender to slender,” 'according to which 
under cei-tam conditions a broad (a, o, u) must be followed in the 
next syllable by a broad, and a slender (e, i) by a slender Obvious 
parallelis m s are also such forms in Latin as anniis, perennis, ars, vtiers, 
lego, diligo, where, however, the root vowel is modified by the 
affix, not the affix by the root But such lustances suffice to show 
that the harmonic principle is not peculiar to the Ural-Altam, but 
only more systematically developed in that than m most other 
lu^istio families 

This is not the place to discuss the vexed question of the relation 
of the [j^hylonian Accad and Snminan, or of the Etruscan, with 
the Ural-Altaic hnguiatio stock. It must therefore suffice to state 
in a general way that, according to the latest views, both of those 
long extinct languages were really branches either of the Fmno- 
Ugnc or of the [nirko-Mongohc division of that ffimily. In reply 
to Ihe objection that Snminan was a prefix lan^age, it is pointed 
out that Keo-Snminan, extmct some 1600 years before the Christian 
era, had already become postfixing, so that the nin-gar of the 
oldest answers to the garra-h. of the later texts, from root gar=to 
make Nevertheless the point is fiir from settled, as may be judged 
from the fact that such specialists as Dr Zumnem and Dr 
Hommel are stiU at issue on the ftmdamental ^estion of the 
Ural-Altaic affinities of Accad and Summan The position of 
Etruscan is much the same, the main outcome of recent controversy 
being that this primitive Italian language can scarcely have been a 
member of the Aryan, whatever its relationship to the Finno-Ta- 
taric family. 

Eegarding the Japanese and Coreon languages, it may be re- 
marked that Winkler agrees with Boiler in unhesitatmgly includ- 
ing the former, while aonbtfullyexcluding the latter mim this 
connexion. On the other hand, W G Aston {Journ Hoy Aatai. 
Soc , August 1879) considers that both are as nearly related to one 
another as English and Sanskrit The probability therefore is 
that Japanese and Corean are aberrant branches of the Ural-Altaic 
family, and that they separated at long intervals from the parent 
stock and at such remote periods that their affinities can no longei 
he clearly traced. 

Bibliography —Besides the references rfven above, the chief general treatises 
on ITral-Altaio philology are— Kellgren, IJie Grundzuge der Jlnnischca Spraeken, 
mtt RdekticM avfdit UraUMtaisehen SpraehMmm, Berlin, 1847 ; Gastrin, Ueber 
die Ursttx dea Jlnniseheii Vdlkes, Helsingfors, 1849 , Id ,SyrJaen ffmia., fanui/af. 
Gram., and nnmerons other comparathe granunars, dictionaries, and general 
treatises, chiefly on the Flnno-Ugnc and Samoyedio groups , W Thomsen, Udier 
den Etitjluse der germantachen Sprachenaufdie Flnniseh-‘Lappi8chen (Oerm. trans. 
by Sieves, Halle, 1870— a classical work) , Abel R^musat, Bechendus tur Us 
Langiu* Tartarti, Paris, 18S0 , L. Adam, Gmni. dt la Langm ifondcAoue, Paris, 
1871^ and OroM. de la L. Tongout^ Fails, 1874; Bdhtlingk, Bie Spradte der 
Jakuien, St Petersburg, 1861 ; Bamofir, Volkaiteratur der tdrMtehen Stamm 
Sud-Stbiriau, % Fetersbuig, 1873, and " Remarks on the Codex Oomanicas," 
Sun StPetanb, Atad. So., xzzL, No. 1 £ Zenker, Grants der tdrkiedien-tataristdun 
Spradieii; Schmidt, Mongol Oram. , Gabelenti, Oram. MandiAove, Altenbum, 
1833; rsink, Bung. Gram., London, 1838; and Vamb^, Bos TUrkenvoBk, 
Lelpsle, lS8S,and TMgatiiAu Spraeh-Monumente u. das Kudatkd Btlik, Inns- 
bmck, 1^. For farther porticiilars relating to the aflnJtles and characteiisties 
of the varions branehea, and of their associated memhers, see the articles 
FijrLAHD(voL ix. p. 219), Huhoaev <vo 1. xiL p 874), Bubsia (vol xxl n 79), 
Tnuxs {voL xxilL p. GSl), Monoots (voL xvi. p. 760), and Sibbeia (vou xxlL 
P-8). (A. H. g,) 

^ He VHcarmarae des yoyeUes dans lea Langur Ouralo-Altalgtm, 
Paris, 1874, 


TJRAL MOUNTAINS The girdle of mountains which 
extends from the Arctic Ocean southw'ards nearly to the 
Caspian Sea, and is now regarded as separating Europe 
from Asia, was anciently the subject of various myths 
Even the Slavonians, who in the 11th century frequently 
visited the region of the Urals for trade with the Ugiians 
(which people at that time lived there), described them as 
mountains reaching to the sky, intersected by terrible pre- 
cipices, and as being inhabited by a population of cave- 
dwellers. Although crossed by a continuous stream of 
Hussian colonizers from the 16th century onwards, the 
Ural Mountains still retained something of their mythical 
character m Western literature, and in the ISth century 
they received from geographers the high-sounding designa- 
tion of monies duH angidus ien'se The Eussians describe 
them either as KameFi (stone) merely or by the appropriate 
name of Poyas (girdle), while the name of Urals ( JJraiy) 
— derived either from the Ostiak un' (chain of mountains) 
or from the Turkish aial-tau or uial-iau — has with them 
become a generic name for extensive mountam chains. 
(See plate H. vol xxi and plate 1. voL xxii ) 

Notwithstanding numerous scientific expeditions by 
which the exploration of various parts of the range began 
to be undertaken from the earher portion of the 19th 
century, and notwuthstandmg partial accurate surveys and 
levelhngs and numerous geological researches made within 
the last thirty years, the real structure of the Urals, both oio- 
graphical and geological, remains still imperfectly known. 
Even on maps otherwise good they are still very often 
represented as an unbroken chain, at least 1200 miles in 
length, miming north and south from the Arctic Ocean 
to sources of the nver Ural. But every fresh addition 
to our knowledge has made it increasingly apparent that 
their real stmcture is much more complicated, and m view 
of recent explorations it becomes plain that the Urals con- 
sist of a series of several separate upheavals, some having 
a north-western direction and some a north-eastern, which 
reach their maximum heights along a zone which lies 
nearly north and south. They have thus some resemblance 
to the mountain-chains of Central Asia and Siberia, — which 
also have north-eastern and north-western directions, but 
are grouped in zones which, roughly speaking, he w est and 
east, — although in both cases chains mnmng either along 
meridians or dong parallels are, wherever they exist at all, 
only rare exceptions 

The composite nature of the Urals is best seen at the 
northern and southern extremities of the system, where 
the upheavals assume the character of distinct chains of 
mountama. The Pai-hoi Mountains are a ridge which, 
beginning at the head of Kara Bay, runs north-west, and 
IS continued in the Island of Yaigatch and the southern 
island of Nova Zemhla ; and the Northern Urals, which 
join the Pai-hoi chain at the head of Kara Bay, run north- 
east and south-west as far south as 64“ N. lat. In their 
middle portion the architecture of the Urals is complicated 
by the plateaus of middle Eussia. The southern parts do 
not consist, as Humboldt supposed, of ramifications from 
main meridional chain, but of a senes of parallel ranges 
running distinctly from north-east to south-west, as is 
plainly seen in the excellent maps recently published by 
the Russian Geological CJommittee ^ The structure of the 
separate parts of the Ural complexus is explained in some 
detail below. 

I The Pai-hoi or coast ridge (Samoyedic ** stony ridge ”) is quite 
indeMndent of the Urals proper, from, u hich it is separated oy a 
mar^y tundra, some 30 miles wide It has a distmet north-north- 
westerly and north-westerly trend along ihe shores of the Kara 
Sea ; and, although it is cut by the Ugnan Strait, there is no doubt 

^ Carte Qkdogigue OSnfmle de la Russie (PJEtirope, sheet 138 j and 
“Description Orograplnque,” by A. Earpmsky and ^ Tchemyoheff, 
i m Mfmtres du Comtii Oiotogigue, voL ilL No. 2, 1886. 
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that it IS contintted in Taigateh Island and If ova Zembla (g.r ) 
Its dome'shaped summits, which attain a height of about 1000 feet 
above the tundra (Vozaipai, 1312 feet], are completely bare of trees, 
and its stony crags are sepmted by broad mai^y tundras. It is 
uninhabited. 

IL The Obdorsh or Northern Urals, which begin witbm a few 
mules of the head of Kara Bay (Konstantinoff Eamefi, m 68“ 30' 
N. lat,, 1490 feet), and extend in a south-western direction as 
far as the C4th parallel, form a distinct ndge of mountams, stony 
and era^, slopmg steeply towards the south-east and gently to- 
il ards the marshes of Hossia. Its highest elevations are on the 
S6th and 67th. parallels (3600 to 4370 feet) Sometimes the mam 
chain has on the west two or three secondary onea, formed by the 
upheaval of sedimentaiy rocks, and it is towards the southern ex- 
tremity of one of those that the highest peaks of the Urals occur 
(Sahlya, 5407 feet, in 64“ 47' N. lat., and Teplos-iz, 5540 feet, iii 
63’ 55'). Dense coniferous forests, consisting chiefly of fir, pine, 
and larch, cover the slopes of the mountains and the narrow valleys , 
but, as the less hospitaUe latitudes are approached, every species 
except the larch gradually disappears and the upper limit of v^eta- 
tion (2400 feet in the south) rapidly descends till it reaches the 
very base of the mountams towards' the Arctic Circle, and forest 
vegetation disappears altogether about 65“ lat. (87“ m the plains 
of Bussia and Siberia) These inho^itable hill-tr.'icts, rising from 
the wide tnndras which stretch for hundreds of miles to the west 
and east of the Urals, are ijnite nninhabited, save for a feiv hunters, 
who visit them in the summer in pursuit of the remdeer wMcIi 
here seek refuge from the mosquitoes of the lowlands. 

Ill Although usually reckoned to the Northern Urals, the sectaon 
between tlie 64th and 61st parallels has again a wholly distmct 
charaeter_ It is represented on the maps as a ^rdle of chains, 20 to 
35 miles in width, runiung north and south, and separated by long 
valleys. From the broad plateaus, or pamos, which stretch to- 
wards the_ north-west, it might be conjectured, however, that the 
structure is more complicated ; and the recent researches by MM, 
Fedoroff end Ivanoff have, in fact, shown that what is described as 
the main chain (or, more correctly, the main water-parting) of the 
Urals IS a succession of plateaus stretching in a north -westerly 
direction,^ with broad, flat, marshy valleys, and nsing here and 
there into isolated dome-shaped flat summits;, mostly under 3000 
feet (Yang-tuny, 6^ 48' N. lat, 4166 feet). The whole re^on, 
except the mountain summits, is densely clothed with coniferous 
forests, birch appearing only occasionally in the south, and even 
the Scotch pine only m a few voUeys. This part of the range is 
also nnmhabitcd 

IV, The Middle Urals, between 61“ and 55* 30' N. lat, and 
about 80 miles in breadth, arc the best ^own, as they contain 
the richest iron, copper, and gold mines (Ifeg^ovsk, Gorobia- 
godatsk, and Efcatennhurg Ureds). The Deneshkin Kameh in the 
north (4233 feet) and the Tara-taah in the south {2800 feet) may 
ho considered as marking the limits of this section. Hero the oro- 
mphicsi structure is still more compl^ated, and the necessity of 
distinguishing the separate upheavals becomes still more apparent. 
In the north (61st to 60th parallel) there is a success^ of chains 
with a distinct north-eastern trend ; and it still remains an open 
aueslaon whether, for two degrees ferther south, the whole of W 
Bpeosiovak Urals (5135 feet in the Koiyakoff Kameli, and from 
8000 to 4000 feet in several other summits) do not consist of chains 
having the same direction. Farther south a braid swelling, which 
eiuases aorthem BnSsia from the Samua peninsula in the north 
to the sources of the river Petchora in the aouth-ea^ joins the 
Urals, and is continued into Asia by the plateau of the Tura and 
l^t rivers. To the south of the Eatchkanar (2891 feet), a.e., from 
the 58th to the 56th parallel, therefore, the Urals assume the ap- 
pearance of broad swellings ftom 1000 to 2000 feet in height, deeply 
ravined end with gentle slopes. These low and ravine -broken 
j^teaus, the highw parts of which can be reached from Bussia on 
a VOT gentle gradient, have been utilized for centuries as the chief 
hoj^wity to Siberia, They have none of the aqiects of an alpine 
met; ami the tiaveller to Siberia cannot but experience a feeling 
m disappomtatent as his horses, still running at full speed, ream 
m muhle oeluin% inscribed “ Europe ” on one side and “ Asia ” on 
m <^r, whk^ msrira tha water-parting (1180 feet) between the 
Rwiriira anoBfagian riwara. The eastern slope is steeper, but even 
Ihw Slmtsrhihntg U 350 f»t heJow the water-partme. The i 
mMijra hav* a doodedly aouth'aastem direction, and such is also ' 
^ AT railway from Faun to l^umeft, as soon as it 
jBSwirian idupe. Tt» jlataan-hlce awellmra of this 
dhtiriedt iMxkinata south in w-dewrassioji, aWt 70 

no^-WStt to )ton%-e«8t, where the water- 
hnadeed ftefc* Middfe Urals 
hamense quantities 
A am »flW4dakl7T«|iw taken from tliem. 
h 

^ of ,tlm rivers he lmr a^ed 
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with the wild cherry {Pruniis ‘padiis), poplar, willow, and alder. 
The valleys and lower slopes are covered unth a thick sheet of nch 
humus and have become the site of lame and wealthy nllagea 
The mines also have mven nse to a considerable population The 
southern parts of the mddle Urals may be estimated to have a total 
agricultural and minmg population of nearly 1,500,000 

V. The Southern Urals (from 65“ 80' to 61“ N lat ) are now- 
well known both orographically and geologically ,2 and it appears 
that, instead of consisting of three chains of mountains raiuating 
from Mount Yurma, as was formerly supposed, they consist of a 
series of three parallel chains running north-east and south-west, 
and therefore constitute a quite independent part of the Ural coin- 
plexus. The Ural-tau proper is a low smuous chain extending 
due south-west and hardly exceeding 22C0 to 2800 feet in height 
It sbpes gently towards the north-west and abniptly towards the 
south-east, -where several short and low chains (Ilmeh, Ireniy, &c ) 
nse in the basins of the Mias and the Uu lu the west a chain 
separated from the Ural-tau by a longitudinal valley accompanies 
it throughout its entire length. This, mthough pierced by the nvera 
which nse in the longitudinal valley just mentioned (Ai, upper 
Byelajra), nevertheless nses to a much greater height than the 
Ural-tau. Its -wild stony ndge has an altitude of 8876 feet m the 
Yurma, and 8950 feet in the Taganai , -while the Urenga and 
Iremel Mountains exceed 3600 feet, and the peaks beanng these 
names reach 4013 and 6040 feet respectivmy Farther west, 
another senes of chains, poi’allel to the above, is described under 
vanous names (Zurat-kuT, Zigatga, Nary) ; they reach neaily the 
same altitudes (Zigatga and Yaman-tau, 4880 and 6400 feet respect- 
ively). A number of other chams, also parallel and ran^g from 
2000 to 3000 feet, accompany them in the west The nhme system 
has thus the character of a swellmg nearly 65 miles wide, inter- 
sected by a senes of parallel chains, the results of as many foldmgs 
of the sedimenta-ry rocks, which have undergone extensive denuda- 
tion. Some of the chains are exceedingly craggy, and moat of them 
are covered with masses of angular A&ms, sometimes concealed 
under thick sheets of marshy mosses. The gorges by which the 
rivers pierce the Devoman limestones on their wayto-wards the 
lower -terraces are most picturesque in -fhe west, where the Urals 
assume an alpine character The forests are no longer contmuous ; 
the gentle slopes of the hilly tracts are dotted with woods, mostly 
of deciduous trees, while the hollows contain nch pasture grounds. 
The thick layers of sedimentary rock which are lifted en. masse on 
the western mope cover a wide area farther -to the vest in the shape 
of a plateau wm,ch already assumes tiia features of a steppe (see 
Ufa). The whole region, formerly the abode of Bashkirs, is rapidly 
hemg colonized by Russians 

Farther south, between the 68d and 51st parallels, the Ural-tau, 
atdl composed of crystalline rocks (dionte, serpentme, granite), 
conidnues in the rame direction, but is covered as we advance by 
horizontal Cretaceous deposits and, except when deeply trenched by 
rivers^ assume -the appearance of a plateau which hardly reaches 
15G0 feet. It is continued farther south-west (towards the Tolga) 
under the name of Obschiy Syrt. A narrow longitudinal -v^ey 
watered by the Sakmara (nght-hand tnbutaiy- of the Ural) separates 
the Ural-tan and the Guberiiusk Mo-ontains (as the preceding tract 
18 called) from the Irendyk chain, about 20 miles in width, which 
reaches 2300 feet in ite mgher parts. It is cut by the Ural nver 
at Disk and extends farther south-west towards the sources of the 
Ilek , while xn the east a wide granitic plateau, with only a few 
remainders of its former Devonian and Carboniferous covering, some 
130 iml«s broad and nearly 1000 feet high, lies about the sources 
of the Siberian rivers, and is known by such local names as Khra- 
Edjr-tau, Djabik-Karagai, and the like. 

TI. As a rule the Urals are not shown on maps to the aonth of 
the great bend of the Ural nver, where quite independent i-anges 
of hills, or flat swellings, are represented (Jaman-tau, Mugojar 
Hills). It appears, however, from recent exploration* that the 
Mugmar Hills may safely he regarded as a fWier coutmuation 
of the upheavals which constitnte the Urals. The Cretaceous 
plateau north of the Ural nver is eonthmed to the south of xt ; 
It again assumes a mountaiuoua character in the Jsman-tan (50“ 
N, Jat.) and joins the Mugojar Balls, which consist of diontes and 
eirotailine slates and reach their maximum in the Airnk Mountain 
(abont 1000 feet). A range of hemhts connecte the Mugojar TTilla 
with the Ust-Urt plateau (see TitANsoASPiAN Reqion) It is 
hardly necessa^ to say that these plateaus and flat hills to the 
south of the river Ural have all -the characters of the Oiscaspian 
and Transcaspian steppes. 

fifeofosy.— Whatever the variety of the orographically independent 
^sterns of mountains and plateaus embodied -under the general 
name of Urals, a certain “gwtectouxe” similarity maybe observed 
in tdl of them. Denudation has been active on so grand a scale 
thrf entire strata of sedimentary deposits have been removed from 
iheir oiiginal positions and scattered in the form of d&ms to 
distances of more than 100 miles on both sides of the Urals, so as 
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considerably to reduce tLeir fomer height But, if this agency be 
taken into account, the Umls seem to come under the category of 
what the Get mans call asymmetnc Faltengebirgc, and thus esliibit 
a great resemblance to the western Alps. A broad stnp of granites, 
syenites, diontes, and porphyries, with their subordinate gneisses 
and erystaUme slates, belou^ug to the Lauieutian and Huronun 
s} stems, constitutes the mmn axis of upheaval, and axis is 
lui'anably situated in the eastern part of the mountam region 
The asymmetry thus resulting is the more pronounced as the A 7 nn» 
rocks are mostly covered du'cctly by Teitiary and Quaternary 
deposits on their Siberian slope , while towards the west they are 
covered ivith vast layers of Sdunan, Devonian, Carboniferous, 
Permian, and Triossie roc^, which are mamfoldly folded so as to 
constitute a senes of chains jiarallel to the mam axis and mostly 
htted to much greater heights than the older Azoic rocks. 

The crystalline rocks which must have constituted the primary 
ridges mostly appear in the shape of plateaus, water- and glaciei- 
wom, with undulating surfaces , and the hills which nse above the 
plateaus are mostly qome-shaped and are seldom marked by the 
ciaggj characters which are met with m the hmestone and sandstone 
mountains of the subsequent formations. Masses of angulai debns 
and great blocks cover both the plateaus and the moimtams ; and 
only a very few traces of the sediments which may have partially 
covered the Azoic crystollme rocks are sporadimly met with 
But, as a rule, they have remamed a contment smce the Hurouian 
epoch. As for the Primary and Secondaiy deposits of the western 
slope, they are represented by SUunan, Devoman, Carboniferous, 
Pel QUO -Carboniferous, Permian, and Tnassic dejMsita, attaining 
great thicknesses and following one another in succession so as to 
appear on the surface as strips 13 ’ing parallel to the Urals The 
strip occupied by the Silurian quartzites, hmestones, and dates is 
narrow, even in its northern portion. Farther south it disappears, 
«iid the deposits winch formerly were assigned to the Suniian 
peiuod are now considered to be mostly Devonian. These latter, 
mostly littoral in character and much resembling those of the Eifel 
and Belgium, occupy wide areas to the west of the mam axis of | 
the Urals Their lower parts are much metamorphosed The Car- ' 
bomferous deposits, — eoad-hearmg m the Middle and Sopthem Urals, j 
— although appearing at the surface only as a narrow strip in the | 
west Urals, occupy an extensive area, but are concealed by the 
largely developed Pennian deposits, and that series of sediments 
which must he considered as mtermediate between the Carbomferons 
and the Permian- These latter, descnbed as “Permo-Carbon” 
by Russian and German geologi^ are largely developed m the 
west Urals. Their fossils belong to a fauna intermediate betiveen 
the Carbouifeions and the Permmn, which was formerly known as 
that of Artinsk ; hut since tivo more series of the same intermediate 
clmracter have been described the whole has been hronght under the 
general name of Permio-Carhouiferoua deposits. The Penman de- 
rasits cover a wide zone all along the western slope of the Urals 
from north to south, and ai-e most important on account of their 
copper oi-es, salt-bed^ and salt-spnngs They are also covered witt 
variegated marls which are almost quite destitute of fossil oigan- 
isras, so that their age is not yet quite settled. Some Russian 
geologists contmue to consider them as Permian, whde the ma- 
j'onty of recent explorers assign them to the Tnassic age. 

The glacmtion of the Urals 13 still a debated question Even 
those geologists who now acknowledge that the Scandinavian lee- 
sheet covered middle Russia hesitate to admit the existence of an 
ice-cap covering the Middle and Southern Urals, — the want of 
polished and striated rocks bemg the chief argument for the ne^- 
tive. But, if the disintegrated state of the rocks which are beat fitted 
to maintain glacial polishing and stnation, their thick covermgs of 
debna, and the action of lichens and mosses m obliterating the 
traces of glaciation be taken into account, as also the prevadenee 
of erratic blocks, and the character of the deposits fillmg up the 
valleys, it must be regarded as most probable that the Urals, too, 
must soon be included within the limits of former glaciation (as 
has been already done by a few explorers, such as Polyakoff) 
The Lacnstrme (Post-Glacial) deposits are widely spread all over 
the slopes of the Urals. Immense marshes, which have recently 
emerged, m the north, and numherless lakes in the south, which 
are hut small m comparison with their Size at a recent penod, as 
also Lacustnne deposits in the valleys, all go to show that during 
the Lacustrine penod the Urals were as much dotted with lakes 
as Finland is at the present time. 

OUmaiie, Geo-Foiamcal, and ffeo-Zoologidtl Importance — The 
importance of ihe Urals as a clunatic and geo-botanical boundary 
can no lon^ be regarded as very great Most Europeau species 
of plants freely cross the Urals into Siberia, and several Silmrian 
speem travel across them into northern Russia. But, being a zone 
of hilly tracts extending from north to south in a meridional 
direction, the Ural Mountains necessarily exercise a powerfhl in- 
fluence in driving a colder northern climate, as well as a northern 
flora and fauna, farther towards the south along their axia The 
harshness of the climate at the meteorological stations of Bogo- 
stOvsk, Zlatoust, and Ekaterinburg is not owing merely to their 
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elevation a few bundled feet above sea-level. Even if reduced to 
sta-level, the aveiage teniperatuies of the Ural meteorological 
statious are such as to produce a local deflexion of the isotliemis 
towards the south. The same is true with regard to the limits of 
distribution of vegetable and annual species It has been aheady 
stated that the nortliem limits of tree -vegetation descend to- 
wards more southern latitudes on the Xorthem Urals aud m the 
vicimty of the chain The same is true with regard to many other 
species of plants In like manner several Aittic species of aumials 
come much farther south thau they might otherwise have done, the 
reindeer, for instance, is met -with as ur south as the 52d parallel 
The Southern Urals introduce amidst the Ciscaspian steppes the 
forest vegetation, flora, aud fauna of middle Russia. 

In the distribution of the races of mankind the Urals have also 
I>layed an impoi-taut part To the present day the Northern Urals 
are the abodes of Finnish stems (Samoyedes, Zynans, Voguls, and 
Penmans) who have been dnven fiom their former homes by 
Slavonian colonization, vhile the steppes on the slopes of the 
Southern Urals have continued to be inhabited by the Turkish 
stems of the Bashkirs The Middle Urals were also m the 9th 
century the abode of the Ugrians, aud their land, Biarmia (now 
Perm), was well known to the Byzantine historians for its mineral 
wealth, — there bemg at that time a hvely intercourse between the 
Ugnans and the Greeks. Compelled to abandon their abodes, they 
moved south on the Ural slopes towards the land of the Ehazars, 
and through the praines of south-eastern and southern Russia (the 
Ae^efffa of Constantme Porphyrogemtus) towards the Dnuube aud 
to their present seat — Hungary, — leavmg but a veiy few memorials 
in the Northern and Middle Urals.^ At present the Urals, especially 
the Middle and the Southern, are being more and moie emomzed 
by Great Russian immigi-ants, while the Finnish stems aie rapidly 
melting away. 

Metallmgy and Mming — The mineral wealth of the Urals was 
known to the Greeks lu the 9th century, aud afterwards to the 
Novgorodians, whoj^netrated there in the 11 th century for trade 
with the Ugiiafis When the colonies of Novgorod (Vyatka, Penn) 
fell under the rule of Moscow, the Russian czars soon understood 
the importance of the Ural mines, and Ivan IIL sent out German 
engmeers to explore that region In 1658 the whole of the 
present government of Perm was given by the rulers of Moscow 
to the brothers Strogonofif, who began to establish salt-works and 
nimra for iron and copper. Peter I. gave a new uupulse to the 
nimmg mdustiy by founding several iron-works, and from 1745, 
when gold was first discoveied, the Russian colomzation of the 
Urals took a new departure. The colonization was, however, of 
a double character, bemg partly free — chiefly by Noncoufonmsts m 
search of relimous freedom in the wildernesses of the Urals— and 
partly compumory, — the Government sending peasant settlers who 
became seim to the iron and copper works, and were bound to 
supply^ them with ores and wood Tor fuel Until 1861 all w'ork at 
the mines was done by serfs belonging either to private persons 
(the Strogonofl&, Demidoffe, and others) or to the crown. At 
present (1888) only a few works, maintained, for supplying the 
army, hdong to the crown 

Gold is found both in veins and m alluvial or diluvial deposits, 
and IS extracted from both ; hut the former jield only a moderate 
q^ntity annually (2180 to 27S0 16 m 1882-84). The gold fiom 
the Ural mines constitutes nearly one-fifth of the totd amount 
ohtamed throughout the Russian empire Platmum is found either 
m connexion wuth gold dust or separately, the platmum mines of 
the Urals being the only ones worked in Russia Osmium, indium, 
and nickel are found at several places, but their industrial import- 
ance is small. Silver is also met with at several places, but only 
S3831b were extracted during the years 1876 to 1884 The copper 
mines, chiefly m Perm, but partdy also in Ufa, are very important, 
nearly two-thirds of the total amount of the metal mined m Russia 
being obtained from eight works m the Urals, The average amount 
of gold, platmum, and copper ominally yielded by the Ural mines 
is given in the foUowing table . — 


Gold. Platfamm. 

Copper 

I 

Gold 

\ Platiumn. 

CopiJtr 

TbOi 
18fi0-64 11,296 

ISCS-G^ 13,997 8666 I 

1S7074 13,645 8S90 

cwta 

73,600 

lASbO 

40,310 

' 1875-70 
1SS0-S4 

n> 

10.114 

18,042 

a 

1 4048 

OlHS 

ewts. 

80,503 

48,004 


Iron IS widely diffused and is extracted m tlie governments of 
Penn, Ufii, and Orenburg, the chief works being m Perm. Of tbe 
198 blast furnaces in the Russian empire 108 are m the Urals, 
and they supply nearly two-thirds of aU the pig-iron produced in 
Russia. Onc-lialf of the uon aud one-sixth of the steel obtained 
both from home and foreign pig-iron m the empire are prepared 
m the Urals , and, while the St Petersburg aud Polish stem works, 
which, prepare steel (chiefly for rails) from imported iron, show great 
fluctuations in their production, the Ural works have a sternly 
1 Comp. Jforaeza and He Jifadlafg, by K. J. Oroth; Zalaelfn’s Biitorj/ qf 
and the polemics ou Uio subject in XievatUi of the Russ. Oeogi. Siw., 
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increase. The averaRe yearly production of iron in the Urals is 
best seen from the folloiving . — 



Py Iron 

Irou 

SteeL 

i 

nirta 

cwts 

cwts 

1875-«0 

6, bJ 1,000 

3,400,000 

SjOjbOO 

18?1 S3 

6, 37b, 000 

3,617,000 

612,800 

18S4 

6,710,000 

8,874,000 

701,340 


Owing to the immense extent of forest, the coal mining indushy 
is but ot recent ongin in the Urals. Only six pits were at work in 
Perm in 1S84 , and of recent years from 3,000,000 to 4,000,000 cwts. 
have been annually extracted (about 5 per cent, of the cool raised in 
the Russian empue) Fmally, salt was raised in Penn, Orenburg, 
and Uralsk to the amount of 9,422,000 ewts. in 1884 
The precious (amethyst, topaz, emerald, tourmaline, 4e ) and 
ornamental (malachite, earsovite, fee.) stones of the Urals are familiar 
in all European museums, and are found in most beautiful varieties. 
T^e crown works at Ekatermburg snppljr admirable works of art, 
while a numerous popnlation at Ekatennburg and in the neigh- 
bounng villages support themselves by searching for precious and 
ornamental stones and preparing them for export. Of the 330,750 
workmen engaged m 18S4 m mining and metallurgical industries 
throughout the Russian emigre 183,914 were employed in the 
Urals, as well as nearlv one -half of the motive power (steam- 
engines and water-wheels) used at the minmg and metalluigical 
works of Russia, Poland, and Finland. The exports from the 
Urals are made chiefly by means of tlie rivers, which are navigable 
m their upper parts only dunng the simug There is not as yet any 
railway connecting the Urals with Russia. The line of Siberian 
railway which now connects the iron-works of the eastern slope 
with the Kama at Perm has certainly mcreased the exports ; but 
they are still so small in comparison with the expense of the line 
that the railway is woikal at a loss, the deficiency hemg made 
good from the imperial budget, and the whole mining and tnetal- 
niigical indus^ of the Urals is still maintained hy means of high 
protective duties imiiosed on foreign metals and motallio wares. 

Several wealthy towns have grown np in the Ural valleys in con- 
nexion with mining industry and administration. Ekatebinbtog 
( jf.n.) and S’wxE-TAGHrxsK (q.v.) both had more than 80,000 in- 
faibitants in 1885, whde ZLATorsr (gr.v ), Keviansk, Keivinsk, and 
K 3 rshtym in Perm, Votkmsk and Izhevsk in Vyatka, had from 
21,000 to 12,500 inhabitants. The Revdinsk, Bogostovsk, Tnnnsk, 
ShaitanoTsk, Gorobisgodat, Artmsk, Kijne-Salmnsk, Usolie, and 
Syaertsk mining towns m Perm, Katav-Ivanovsk, Kusmsk, and 
Satldnsk in Ui^ Byetoryetsk, Tirlansk, and Av^ano-Petrorsk 
have popnlatioiis ftom 5000 to 10,000. 

BOitogmpk]/ —I Ihe following general worka may be mentioned as of chief 
importance:— Hennann, Vrmck etner miner. JSeaAr. dee UrtA ETzge}nrgee,W^j 
Humboldt, Frqanente, 1S31 ; Ho&nann and Helmeiaen, Gtogn. UnUrw da Sud- 
Uredfthir/^, 1^1 ; Kupffer, royope, 1833 , L. von Bueh, Jkitr. xurJBe^mm. der 
OAirgefme. in Rnsdand, 1S«; Evcismann, One/ibniy JUgieK (Rnssian), 18*Q; 
SdtQiowslEy, Crab (RosaanX 1^1 > Helinersen, Rtite, l&il * Rose, Reitt, 1842 , 
Xorchisan, Gret. of Bus-tta, 1945 (with Ozerskiy's Appendix to Bnss. transla- 
tion)! Seyserlisg and SLrasenstern, ITls^. Beubachtuntten, 1S46, Leonhordt, 
amto^ dee Sur. RHsOand, 1848, Hofiiiann, XordL rrerf, 1S53-S6; Meglitzky 
and ^tipotr, Berjbau iat Vml, 1S81 ; Ludwig, reberUtek vtid BtfdxuAt. ta Bass- 
i«ad, 3832 ; Xdllv, Ostdogieol ifttp of tie Urals. 1869 , Bupreebt, Fer^. der 

a 'anssn, in aorcOL Und ; Bmaeif, Cltmataiogy of ike Urals (KnssianV 1882 ; 

rU Oidiogiipss ds la BnssU ^Europe (139), 1886. For fortber biblii^phical 
Inibrma^ sea “XTiil," “Ferm,“ “Orenburg,’* Ac., in tbe Gtograj^im Dvs 
itos«ry (Raaidaa)by P. Semenoff. 2. Konogn^bs dealing with sepaiate parts 
oT Ibfi UraU^nrin great nnmbem in theCbmjd Xwraol, the Firtamf? der 
sum. Jfiaar Sts.. thepuhUuatlons of the Russ, Geogr. Soe,, the Ural, Kazan, 
and KoaeOw Societies of Saturalists, and in the IzrestUt a^ Mtmirt of the 
»naa. dooloefcil Committee. See also the yearly Jn*a» tar M. Sfezhnff and 
titoae of the KieifSodety of ifelwtalists. (p, A. K.) 

UBALSK, ft province of south-eastern Russia, lying to 
the north of the Caspian Sea, vrith an area of 141,174 
square miles. It is bounded % Astrakhan on the west^ 
Samara and Orenburg on the north, Turgai and the Sea of 
Aral on the east, and the Transcaspian Region on tfie 
south. It is geographically situated mostly ■within the ! 
boundaries of Asia, t.f., to the east of the Ural river, and 
both its physical features and its inhabitants are, to a 
very laiw eaftent, Asiatic. Administratively, it belongs 
to the ‘‘EiighiB province^" or govemor-gener^hip of the 
8^]^ Apart from a narrow strip of land in the north, 
■where the slopes of the Ohachiy Syrt; covered with a 
fertile Wach aBJrth and sfanetchee of fowet, descend towards 
Uiai river, ahd the gentle slopee cd the Mugojar TTilia 
in the noi^^east, UraJafc consists of dry steppes and 
le^rts^ which faEirith an impercepllble gradient towards 
the Caspian. Kbat ol the prowmee is below searJev^ the 
eeroaltitnde line rtmnkig from ' ^^aipyshin the Tolga 
fcq the aou& of the town cf Uralsk. The steppe-land 
JOQsists for the most part of sandy clay, sands containing 


shells of molluscs now living in the Caspian, salt clay, 
and shifting sands It is also dotted -with numerous 
salt lakes, partly remains of old lagoons of the Caspian 
To the south-east Uralsk extends over the northern part 
of the Ust-Urt plateau. Red sandstones (Penman ?) and 
chalk are met with only in the north, the remainder of the 
province hemg covered with Post-Pliocene Caspian de- 
posits, which conceal the underlying rocks 

Uralsk is watered by the Urol, which rises in Orenburg at a height 
of 2100 feet above sea-level, but soon descends to the lowlands, 
where it flows south, west, and south, entering the Caspian after a 
conree of 800 miles. Its chief tributaries, the Sakmara, the Or, 
and the Eek, are in the north , along its lower course the Great 
and Little Uzelis and many small streams on the left bank fail to 
min the mam river, being lost m lakes before reaching it. The 
Emba, which has its course m the north of the Ust-Urt plateau, 
reaches the Caspian by a senes of shallow lagoons, which were navi- 
gable in the 18th centuiy 

The climate is influenced by the Central Asian ’steppes A cold 
and dry winter is succeeded by a hot and still dner summer, dunng 
winch the grass, and aometimes all the crops, are destroyed by 
the burning heat. Uralsk, although l 3 ning wholly to the south of 
61“ 30' K. Iat., has the same average yearly temperature as Moscow 
and south Fmland (39“ 6) ; its January is colder than that of north 
Finland (3°), while July averages 73“ 

The character of the vegetation can be easily inferred from the 
above. The praines and forest tracts of the north soon disappear, 
their place hemg taken hy the vegetation of the south Russian 
stejipes. This has, however, to staiggle with the much poorer 
vegetation. Central Asian m character, of the sandy regions to the 
■wist of the lower Ural, and the saliniferons ve^tation of the 
clayey deserts of the Emba. The Ust-Urt has herbaceous steppes, 
where the want of irri^tion and rain destroys all vegetation by 
the end of sammer. wide belts of rushes grow along the banks of 
the rivers and on the shores of the Caspian 

Tlie popnlation of the province, 525,880 in 1883, is made np of 
three oinerent elements, — Ural Cossacks, who constitute about 
one-fifth, and numbered nearly 90,000 m 1879, some 16,000 Russian 
p^isants, and Kirghiz Of these 405,000 are stiU nomads The 
Kirghiz are almost entirely dependent on cattle-breeding, and 
before the outbreak of the murrain of 1879 were reckoned to have 
429,600 horses, 221,800 head of cattle, 1,411,000 sheep, and 175,000 
camels. From that epidemic the Russians lost two-thirda of their 
horses and one-third of their other stock, whilst the Khirgiz lost 
more tlian three -fourths of both horses and cattle The Ural 
Cossacks, descendants of those independent communities of free 
settlers and Raskolniks who are so often mentioned in Russian 
Mstoxy trader the name of Taik Cossacks, owing to their unwilling- 
ness to submit to the rule of the czars, are fine representatives of 
the Great Russian race, thou^ not without some admixture of 
Tartar and Kalmuck blood. Their chief occupations are cattle- 
breeding and fishing, the latter a most inmortant sonree of income 
The nch fishenes in the Ural and the (laspian are the property 
of the community as a whole (the voislo), and are subdivided ac- 
oordmg to tlie needs and working powers of the separate villages ^ 
They give employment to about 7000 Cossacks and 2000 hired 
labourers. There are also fishenes m the Emba. ‘Walrns-hunting 
is also engaged in. Agriculture was first introduced between 1830 
and 1840 j out now more than 300,000 cwts. of wheat are exported 
annually. ITearly 130,000 cwts. of salt are obtamed from the lakes 
every year. The manufactures of the province, which possesses a 
few steam flour-mills and a number of tannenes and tallow-maltmg 
■works, are unimportant. Trade by barter is extensively earned on 
with the Kughiz. Fisb, com, cattle, hides, tallow, and the like 
are exported, while maonfaetored wares are imported to tho value 
of about £1,600,000 per annum. 

Uralsk is divided into four districts, the chief towns of which are — 
Uialsfc (20,680 inhabitants in 1879), Kalmykoff (1610), Gurielf at 
the mouth of the Ural (4380), and Temirsk, a small port, now the 
^bninistrative centre of the district of Embinsk. Severd villages 
have populations of &om 2000 to 5000 each. 

— In the first half of the 16th centu^ Uralsk was occu- 
pied hy the Kogai horde, a remnant of the Golden Horde, which 
retired there after the fall of Astrakhan and Kazan, the khans 
resided at Saraitchik on the UraL At the same time the lower 
parts of the Ural were occupied by Russian runaway seifs and 
free Cossacks who did not recognize the authority of Moscow. 
They took Saraitchik in 1660 and formed an independent com- 
munity, like the sikh of the Zaporog Cossacks The Moscow 
prince recognizing the importance of these military settlements, 

^ See Haxthausen’s Ruma for a description of the Cossatk com- 
munity ; comp, also the more recent works of Ryabimn and Khoroshkhin 
and mai^ separate monc^phs in Russian periodicals j also Baer’s 
Ecupmhe StsioUea and Ita^vsky on the fishing. 
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tried to win their allegiance by the grant of vanons privileges 
But, when they attempted to bring uieni under the centra^ed 
rule of the empire and prosecuted them for nonconfonnity, the 
Cossacks revolted, first under Eazin, and afterwards under ^ga- 
teheff After the latter rising, the name of Ural was officiadly 
given to the Yaik nver and the Yaik Cossacks. The disbanding 
of their artillery, the planting of Russian garrisons withm the 
domains of the wisko, and the interference of Russian officials in 
their interior organization dunn*g the 19th century occasioned a 
senes of smaller outbreaks, the latest of which, in 1874, against 
the new law of military service, resulted m the deportation ot 2500 
Cossacks, with their families, to Turkestan 

UE.AIjSK, capital of the above provuice, ia situated on 
the upper Ural, at its confluence with the Tchagan, 1093 
miles south-east from Moscow. The town is well built, 
with regular streets; among its prominent buildings are the 
theatre, the club, and two gymnasiums; and it is beautified 
by numerous gardens. The scientific society issues publica- 
tions of great value There is a very brisk trade m fish, 
cattle, hides, tallow, grain (exported), and in manufactured 
goods (imported). The population in 1879 was 20,680 

URANIUM, the name of a rather rare metallic element, 
already briefly referred to under Chemistet (vol. v. p. 542). 
The credit of its discovery as an element must be assign^ 
to Klaproth, who in 1789 isolated from pitch-blende a 
yellow oxide which, while obviously metalKc, was foreign 
to all the known metals. He accordingly viewed it as the 
oxide of a new metal, which he named uranium, after the 
newly discovered planet of Herschel. From the yellow 
oxide he obtained, by reduction with charcoal at a high 
temperature, what he took to be metalhc uranium. Ber- 
zelius about 1823 found that the yellow oxid^ when 
treated with excess of sulphuric acid, umted with it into 
a sulphate, not unlike the ferric salt FejOg.SSOg in its 
character. Hence he concluded that the uranium salt is 
UrgOg.SSOg, where UrjOg, accordmg to his analysis, re- 
presents 864 parts of yefiow oxide, if Fcg Og == 160 or 
0 = 16. Like KegOg, the yellow oxide lost 48 parts of 
oxygen per Ur 2 03 = 864 parts as water, while Urg — S16 
parts of metal remained.^ These results were universally 
adopted until P^got in 1840 discovered that Berzelius’s 
(and Klaproth’s) metal contains oxygen, and that his 
(Urg) Og really is (TJg 0 g). 0 g= 3 U 203 , where U=120 is 
one atomic weight of real uranium P6hgot’s results, 
though called in question by Berzelius, have been amply 
confined by all subsequent investigators; only now, on 
theoretical grounds, first set forth by Mendeljeff, we have 
come to double P41igot’s atomic wei^t, so t^t through- 
out this article U signifies 240 parts of uranium, while 
UOg stands as the formula of the yellow oxid^ and UO 2 
as that of Berzelius’s metal 

The only practically available raw material for the extraction of 
nramtim is pitch-blende (Germ, and Fr Jlranpechcrz), which occnrs 
associated with lead and silver ores, chiefly in Joachimsthal and at 
Przibram m Bohemia, at Schneeberg m Saxony, and at Redruth m 
Cornwall, forming greenish or brownish black masses clustering 
together like grapes Its hardness is 5 5 The specific gravity 
varies fiom 6*4 to 8, the mineral alm(»t mvaibhly prpenting itself 
in intimate intermixture with a host of foreign met^o compounds, 
such as sulphides, arsenides, &c. Pure pitch-blende is UjOg, which 
in relatively good specimens forms some 80 per cent, or more of the 
whole 

In the chemical treatment of the ore, it is expedient to begin hy 
removing at least part of the arsenic and sulphur of the admixtures 
by roasting, and then to wa^ away the light oxides with water or 
dwsolve them away with hydrochloric acid. In one of the many 
processes proposed the purified ora is disintegrated with hot nitnc 
acid, to produce nitrates, which are then converted into sulphates 
by evaporation with oil of vitriol The sulphates are treatea with 
water, which dissolves the uranium and other soluble salts, while 
silica, sulphate of lead, &c., remain , these are removed by filtration. 
From the solution ihe arsenic, copper, &c., are precipitated by 
sulphuretted hydrogen as sulphides, which are filtered offi The 
filtrate contains the ttnmium as uranous and the iron as ferrous salt. 
These are oxidized by means of chlorine or some other oxidizing 

1 We substitute for Berzelius’s actual numbers the eonresponding 
values caksidated from our present constants. 


agent, and precipitated conjointly by excess of ammonia The pre- 
cipitate, after baling been collected and washed, is digested mth a 
warm concentrated solution of carbonate of ammonia, which dissolves 
the uranium as a yellow solution of uranate of ammonia, while the 
hydrated oxide of iron, the alumina, &c., remain These are filtered 
off hot, and the filtrate is allowed to cool, when crj'stals of the 
uranate separate out. The mother liquor includes generally more 
or less of nickel, cobalt, zinc, and other heavy metals, wmch, as 
Wohler diowed, can he removed as insoluble sulphides hy the 
addition of sulphide of ammonium , uramuin, under the circum- 
stances, IS not precipitated by sulphide of ammomum The filtrate, 
on being boded down, yields a second crop of uranate of ammonia. 
This uranate when ignited in a platinum crucible leaves a green 
oxide of the composition U, 0 g, i e , artificial pitch-blende, which 
serves as a starting point for the preparation of uranium compounds. 
The green oxide, as a iide, requires to be further punfiecl One 
method for this purpose is to convert it into a solution of the 
nitrate TrO,(K' 03 ) 2 , and from it to precipitate the metal ns oxalate 
hy the addition of oxalic acid (Peligot). The latter (UOo. C 2 O 4 ) 
yields a purer oxide, UO 5 , or, m the presence of air, UgOg, on 
Ignition. 

Metallic uranium, as shown by Peligot, can be obtained by the 
reduction of a mixture of dry chloride of potassium and dry 
uranous chlonde, UCI 4 , with sodium at a red heat (for details see 
handbooks of chemistry). The metal, which is easily separated 
from the slag by treatment with water, remains as a dark heavy 
powder or in white compact globules, according to the temperature 
at which it was produced. According to Zimmermann, to whom we 
owe a recent inv^tigation on the matter, pure compact uranium is 
a white malleable metal, which is pretty hard, though “ softer than 
steel.” Its specific gravity has the high value 18 7, its specific 
heat IS 0 02765, corresponding to U=240. The fusmg point, from 
Zimmermann’s statements on its preparation, seems to he at bright 
redness The compact metal when exposed to the air tarnishes 
only very slowly The powdery metal when heated m air to 160’ 
or 170“ 0. catches fire and hums hnlliantly into UgOg Dilute 
sulphuric acid attacks it but slowly ; hydrochloric acid, especially 
if strong, dissolves it readily, with the formation, more immediately, 
of a hyacinth-coloured solution of UgClg, which, however, readily 
absorbs oxy^n from the air, with the formation of a green solution 
of UGI 4 , which in its turn gradually passes mto one of yellow 
uranyl sali^ TTO 2 .CL. 

Uratuma OovT^tmds. — The oxide UO 5 (Berzelius's metal) is pre- 
pared by heating the CTeen oxide UgOg in hydrogen It dissolves 
in hot oil of ntnol ; me mass, when treated with water, dissolves ; 
from the solution green crjstals, tr(S 0 j 3 -l- 8 H 30 , are obtainable 
The anhydrous chlonde UCI 4 was preparm for the first time by 
Pel^t by heating an intimate mixture of the green oxide and 
charcoal to redness in a current of dry chlorine , it is obtained as 
subhmate of black-green metallic-looking oetahedra. The chloride 
is very hygroscopic. Uranous salts pass into manic (uranyl) com- 

E ounds under the same circumBtances under which ferrous salts 
aeome ferric, only they do so far more readily. 

Uranic Compounds. — By keeping the nitrate UOaCFOj)™ at a 
temperature of 250’ for a sufficient time the oxide UOo 13 obtained 
as a chamois-yellow solid, insoluble in water, bat soluble in acids, 
with the formation of uranyl salts, UOo04 The oxide, in 
other words, behaves to acids as if it were the monoxide of a 
rad^l (UOj) uranyl. The sulphate (U 02 )S 04 -f 3 or 3 SH^O is de- 
posited from a syrupy solution m yellow crystals. The nitrate 
(UOsXN^)a+6HaO forms large yellow crystals easily soluble m 
water. This salt is used m photography, also m analysis as a 
characteristic precipitant for phosphoric acid. If a solution of a 
uranyl salt is mixed with one of ammonia, or potash, or soda, the 
uranium is precipitated m the form of a uranate, UaOgRgO, of the 
respective alkalL Uranate of soda, forming yellow crystals of the 
composition NaaUaOr+eHaO, is made industrially, being used for 
the production of yellow uranium glass in porcelam painting- The 
Joacmmsthal works m 1875 produced 70 cwts. of this "oxide,” 
representing a value of £8500. 

Analysis , — JL borax bead dissolves uraninm oxides In the re- 
ducing flame with a green, in the oxidizing flame with a yellow, 
colour. Solutions of uranyl salts (nitrate, &c ) behave to reagents 
as follows: aidphnretted hydrogen produces green uranous salt 
with precipitation of sulphur ; sulphide of ammonium in neutral 
solutions gives a black precipitate of UOaS, which settles slowly 
and, while beiiig washed in the filter, brKiks up partially mto 
hydiated UO 3 and solphur , ammonia ^ves a yellow precipitate of 
uranate of ammonia, characteristically soluble in hot carbonate of 
ammonia solution ; prussiate of potash gives a brown precipitate 
which in appearance is not unlike the precipitate produced by the 
sa me re agent in eupnc salts. ("W, D.) 

URi^US (i.e., Heaven) is in Greek mythology 
husband of Gaea (Earth) and father of Cronus (Satnm) 
and other deities. See Mytholoot, voL xvii p. 155, 
and Satitek. 
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URBAN, St, first pope of that name, -was bishop of Rome 
from 222 to 230. He had been preceded by Calixtus and 
Avas followed by Pontiauns. He is mentioned by Eusebius 
{H. R, vi 23), and is named in an inscription in the coeme- 
terium Callisti, but of his life nothing is known. The 
Roman Breviary (25th May) speaks of his numerous con- 
Aerts, among whom were Valerianus, husband of St Cecilia, 
ond his brother Tiburtius, and states that he suffered 
raartj’rdom, and was baned in the ccemetermm Pnetextati 
URBAN IL (Eudes or Odo), pope from 1088 to 1099, 
was born of knightly rank, at Lagery (near ChS-tillon-sur- 
Marne), and was educated for the church. He had already 
become archdeacon of Rheims when, under the influence 
of St Bruno, his teacher, he resigned his preferment 
and entered the cloister at Cluny, where he rose to be 
prior. In 1078 Gregory VII. summoned him to Italy, 
and made him cardii^-bishoxi of Ostia. He was one of 
the mo&t prominent and energetic supporters of Hildebrand- 
isai, especially as legate in Germany in 1084, and was 
among the f&w whom Gregory nominated as possible suc- 
cessors. Desiderius of Monte Casmo (Victor HI.) uras 
chosen in the first instance to the difficult post, but at 
the next vacancy Odo was elected by acclamation (March 
1088) at a small meeting of cardint^ and other prelates 
held in Terracina. He ^nkly took up the policy of his 
great predecessor, but while pursuing it with equal 
determination showed greater flexibility and diplomatic 
finesse. At the outset he had to reckon with the presence 
of the powerful antipope Clement HI. in Rome; but a 
series of well-attended qmods held in Borne, Amalfi, Bene- 
vento, and Troia supported him in renew^ declarations 
against simony, lay investiture, and clerical marriages, 
and a continu^ policy of opposition to Henry IV. In 
accordance mth this last policy, the marriage of the 
countess Matilda -with Guelph of Bavaria was promoted, 
Irince Conrad v?as helped in his rebellion against his fatiber 
and crOAvned king of the Rommis at Milan in 1093, and 
the empress (Adelaide or Praxedes) encouraged in her cUa* 
graceM charges against her husband. In a protracted 
struggle also with Philip L of France, whom he had ex- 
communii^ted. Urban IL finally proved victorious. But 
the most prominent feature in ms pontificate, a feature 
indeed wMch marks an epoch in the history of Latin 
Uhristiauity, is his connexion with the first crusade (see 
CaosADja, voL ri. |ip. 323-624), which united Christendom 
under the headship of the pope into one vast warlike 
confederacy (comp. Popxdom, voh xix. p. 499). The 
crusading movement first took shape at Piacenza, where in 
Jilhixch 1093 Urhen recrived an embassy from the emperor 
Alexius L, asking help against the i^del, and where a 
great council met, attended by numerous Italian, Bur- 
gundian, and French bishops and by so vast a concourse 
of moshs and laymen that the public meetings had to be 
held m the open air outside ^e city. The still more 
enthusiastic council of Clermont was held in November of 
the same year. Urban IL died on 29th July 1099, four- 
temi days aftear the of Jerusalem, but before the tidings 
of that great eveaife had reached Italy : his successor vms 
Faeciudix ' 

m, {Uhwrtof Ofvelli), pope from 1185 to 1187, 
ma hy birth a Hjltmesa and was made cardmal and arch- 
hhhcp of MikuEt by Ziuciim UL, he succeeded (25th 
Ncnumber 1 185). He vigotourit took up his praiecessor's 
qQ4r?eis wi(th the mupiMur Fred^ek 1,, inehiding the 
standing dii|pate;ahiei^ the mmoeeskm to tihe territories of 
the countess ^ ^en itfter his i^evattou to the 

popedw# he contiriaed to 'hold the awhMshoprie of Hfllmj, 
and in this a^aeity wfosed to erowu aa jkmg of Italy 
FredpririPs sen Hwtty, whe had married Cbn^antia, the 
heitusBi oi fihe kingdom of Sieify. “While Henry in the 


south co-operated with the rebel senate of Rome, Fred- 
erick in the north blocked the passes of the Alps and cut 
off all communication between the pope, then living in 
Verona, and his German adherents Urban now resolved 
on excommunicating Frederick, but the Veronese protested 
against such a proceeding being resorted to -within their 
walls ; he accordmgly -withdrew to Ferrara, but died (19th 
OctoW) before he could give effect to his intention. His 
succ^or was Gregory VIII 

URBAN IV. (Jacques Pantaloon), pope from 1261 to 
1264, was the son of a cobbler in Troyes, studied theology 
and common law in Paris, became bi^op of Verdun, was 
employed in various missions by Innocent IV , and was 
made patriarch of Jerusalem hy Alexander IV. He was 
at Viterbo seeking help for the oppressed Christians in the 
E^t when the last-named pope died, and after a three 
months’ vacancy he was chosen to succeed him (29th 
August 1261). As pope he endeavoured, but mthout 
success, to stir up a new crusade on behalf of his former 
diocese of Jerusalem. In domestic matters the chief prob- 
lems of his pontificate arose out of the competing claims 
for the croAVTi of the Two Sicilies. Before the arnval of 
Charles of Anjou, the candidate whom he favoured, Urban 
died at Perugia on 2nd October 1264 Hia successor -was 
Clmneut IV. The festival of Corpus Christi was instituted 
by Urban IV. in 1264. 

URBAN Y. (Guillaume de Grhnoald), pope from 1362 
to 1370, was a native of Grisac in Languedoc. He became 
a Benedictine and a doctor in canon law, teaching at 
Montpellier and Avignon. He held the office of abbot of 
St Victor in Marseilles ; and at A-rignon, on his way back 
from Naples, whither he had been sent as papal legate, he 
was elected pope (28th October 1362) in succession to 
Innocent VI. As pope he was a severe disciplinarian, 
discountenanced the pomp and luxury of the cardinals, 
introduced considerable reforms in the administration of 
justice, and liberally patronized learning. His pontificate 
-witnessed one of the last flickers of cruWing zeal in the 
expedition of Peter of Lusignan, king of Cyprus, who took 
Alexandria (Hth October 1365), but soon afterwards 
abandoned it. The great feature of Urban Y.’s reign was 
the effort to restore the papacy to Italy, and to suppress 
its powerful rivals for the temporal sovereignty there In 
1363 he excommumcated Bernabo Visconti, and ordered a 
crusade to be preached throughout Italy against him and 
his kmdred, the robbers of the church’s estate , but in the 
foUoAring year he found it nec^sary to purchase peace by 
remo-ring his ban and making other humihating conces- 
sions. Continued troubles in Italy caused him to set out 
for Rome, which he reached on 16th October 1367 , hut, 
though he was greeted by the clergy and people -with joy, 
and had the satisfaction of hemg attended by the emperor 
in St Peter’s and of placing the croAm upon the head of 
the empress, it soon became clear that hy changing the 
seat of his government he had not increased its power 
Unable any longer to resmt the urgency of the IVench 
ordinals, he took ship t^ain at Corneto on 6th, September 
1370, and, arriving at A-rignon on the 24th of the same 
month, died on 19th December. He was succeeded by 
Gregory XL 

intBAN VI. (Bartolommeo Prignaui), pope from 1378 
to 1389, was a native of Naples, bom in 1318. A devout 
monk and learned casuist, he became archbishop of Ban 
in 1377, and, on the death of Gregory XL, the Roman 
populace clamorously demanding an Itahan pope, was 
unanimously chosen (8th April 1378) by the Fren<ffi car- 
diaris under this pressure to be his successor. The arro- 
^nt and imperious temper of the ne-w pope, intoxicated 
by his unexpected fortune, showed itself in -ways so in- 
tolerable that five months afterwards the majori^ of the 
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cardmals met at Fondi, and, repudiating their previous 
action, proceeded to elect Robert of Geneva (20th Septem- 
ber), who assumed the title of Clement VII Thus began 
the great schism which divided Christendom for nearly 
forty years (see Popedom, voL xix. p. 502) The measures 
of Urban were not without vigour, but at the same time 
were characterized by such a want of prudence and self- 
control as has given rise to the not improbable assertion 
that he actually was, at times at least, a lunatic. Clement 
VII was, of course, excommunicated, and designated the 
Antichrist, twenty- six new cardinals were created m a 
single day, and, by an arbitrary alienation of the estates 
and property of the church, funds were raised for open war. 
The castle of St Angelo was besieged and taken, and the 
antipope put to flight, while Charles of Durazzo was in- 
vested m the sovereignty of Naples, forfeited by Queen 
Joanna. In 1384, however, Charles began to resist the 
papal pretensions, and Urban was shut up in Nocera, from 
the walls of which he daily fulminated his anathemas 
against his besiegers ; he afterwards succeeded in making 
his escape to Genoa, and, on the death of Charles, set 
himself at the head of his troops, apparently with the in- 
tention of seizmg Naples for his nephew if not for himself 
To raise funds he proclaimed a jubdee, though only thirty- 
three years had elapsed smce that celebrated under Clement 
VL, but before the celebration he died at Rome of injuries 
caused by a fall from his mule, on 15th October 1389. 
His successor was Boniface IX 

URBAN VII (Giovaimi Battista Castagna), pope for 
twelve days m September 1590, was of Genoese origin, 
and was bom m Rome in 1521. He was chosen successor 
of Sixtus V on 15th September 1590, but died (27th 
September) before consecration. He was succeeded by 
Gregory XIV. 

URBAN VIIL (Maffeo Barberini), pope from 1623 to 
1644, belonged to a Florentine family which had been 
greatly enriched by commerce, and "vvas bom in 1568 
Through the influence of an uncle, who had become apo- 
stohc protonotary, he, while still a young man, received 
various promotions from Sixtus V. and Gregory XTV. By 
Clement VUL he was himself made protonotary and 
nuncio to the French court , Paul V. also employed him 
in a similar capacity, afterwards raismg him to the car- 
dinalate, and giving him the legation of Bologna. On 6th 
August 1623 he was chosen successor to Gregory XV. 
The period of his pontificate, covering as it did twenty- 
one yeais of the Thirty Years' War, was an eventful one^ 
and the ultimate result of that great struggle was largely 
determined by Urban’s policy, which was aimed less at the 
restoration of Catholicism in Europe than at such an ad- 
justment of the balance of parties as might best favour 
his own independence and strength as a temporal power 
in Italy (see Popedom, vol. xix. p. 506). In 1626 the 
duchy of Urbino was incorporated into the papal dominions, 
and in 1627, when the direct male line of the Qonza^ 
in Mantua became extinct, he favoured the succession of 
the duke of Nevers against the claims of the Hapsburgs, 
whose preponderance he dreaded He was the last pope to 
extend the papal territory, and Castelfrauco on the Man- 
tuan frontier was fortified by him. In Rome he greatly 
strengthened the castle of St Angelo, removing, for the 
purpose of making cannons, the massive tubular girders 
of broim from the portico of the Pantheon (" quod non 
fecerunt harbari, fecerunt Barberim”), ^tablishing also 
an arsenal in the Vatican, as well as a manufactory of 
arms at Tivoli, and fortifying the harhonr of Civita 
Vecchia. It was during the pontificate of Urban that 
Galileo was summoned to Rome to make his great recanta- 
tion in 1633 j on the other hand, the Poussins and Claude 
Lorraine were patronized by Mm, and it was he who 
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brought Athanasius Kircher to Rome, and vho employed 
Bernini to build the Palazzo Barbeiini, the college of the 
Piopaganda, the Fontana del Tritoue, and other prominent 
structures in the city He was the last to practise nepo- 
tism on a grand scale . various members of his house were 
enormously enriched by hiui, so that it seemed to contem- 
poraries as if he aimed at establishing a Barberini djmasty 
He canonized many saints, among whom the most con- 
spicuous are Ignatius Loyola, Francis Xavier, A1 Gonzaga, 
and Filippo Neri. Urban VIII. was a clever writer of 
Latin verse, and a collection of Scriptural paraphrases as 
well as original hymns of his comiiosition has been fre- 
quently reprinted His death (29th July 1644) is said to 
have been hastened by chagrin at the result of a war he 
had undertaken against the duke of Paima He vas suc- 
ceeded by Innocent X 

UEBANA, a city of the United States, the county seat 
of Champaign county, Ohio. It lies 95 miles nearly due 
north of Cmcmuati, in the midst of a rich agncultural 
region. It has railroad commiuucation by means of three 
lines, the New York, Lake Erie, and Western, the Pitts- 
burgh, Cincinnati, and St Louis, and the Indiana, Bloom- 
ington, and Western. It has some manufactures, particu- 
larly of agricultural tools, machines, and railway rolling 
stock, and is the site of a Swedenborgian or New Church 
college. The population m 1880 was 6252, an increase 
of 46 per cent, smce 1870. Urbana was laid out in 1805, 
when the county was organized. 

URBINO, a medisevM walled city of Italy, on the site 
of the Roman Urhinuni Roi tmse^ in the Marches of Ancona, 
stands in a commanding position on a spur of the Tuscan 
Apennines, near the valley of the Metaurus, about 20 miles 
from the Adnatic. It grew up, chiefly in the 14th century, 
around the stronghold of the Montefeltro family. Federigo 
da Montefeltro, lord of Urbino from 1444 to 1482, was 
one of the most successful condottieri chiefs of Ms time, 
and not only a man of great military and political ability, 
but also an enthusiastic patron of art and bterature, on 
wMch he lavished immense sums of money Federigo 
much strengthened his position, first by Ms own marriage 
with Battista, one of the powerful Sforzs family, and 
secondly by manyinghis daughter to Giovanni della Rovere, 
the favourite nephew of Pope Sixtus IV., who in return 
conferred upon Fedengo the title of duke Federigo’s only 
son Guidubaldo, who succeeded his father, married m 1489 
a very gifted lady, Elizabeth Gonzaga, of the ruling family 
m Mantua. In 1497 he was expelled from Urbino by 
Csesar Borgia, son of Alexander VI., but regained his 
dukedom m 1503, after Caesar’s death. Guidubaldo was 
the last duke of the Montefeltro line, at his death in 
1508 he bequeathed his coronet to Francesco Maria della 
Rovere, nephew of Julius II., and for about a century 
Urbino was ruled by its second dynasty of the -Della Rovere 
family. In 1626 the last descendant of Francesco, called 
Francesco Maria II., when old and childless abdicated in 
favour of Pope Urban VIH,, after wMch time Urbino, 
with its subject towns of Pesaro, Fano, Fossombrone, 
Gubbio, Castel Durante, Cagli, and about 300 small villages, 
became port of the Papal States until the suppression of 
the temporal power in XS70. 

During the reigns of Federigo and Guidubaldo, Urbino 
was one of the foremost centres of activity in art and litera- 
ture in Italy, and was known as the ItMian Athens, In 
1468 Fedengo gave orders to a Dalmatian architect, 
Luciano da Lanrana, to build him a magnificent fortified 
palace; it was fini^ed and enlarged by the Florentine 
Baccio Pintelli during Guidubaldo’s reign. Rich friezes, 
sculptured arcMtraves of doors and wmdows, and other 
decorations in marble, painting, and wood-work were exe- 
cuted by the sculptor Ambrogino di 3Ii lanio, and by Fran- 
XXIV, — 2 
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cescodi Giorgio Martini of Siena (1439-1506), ■whom Yasari 
■wrongly states to have been the principal architect of the 
palace Fedengo adorned his palace with fine series of 
jiaintin^ by Piero della Francesca, Melozzo da Forli, Paolo 
Uccello, and Eaphaei’s father, Giovanni Santi; and, in 
addition to the crowd of able Italian artists whom he invited 
to his court, Flemish painters, such as Justus of Ghent, 
visited and worked in this hospitable city.^ The rich 
wood-work in the palace, decorated with tarsia, or wood 
mosaic, was executed by Gondolo Tedescoj the rooms 
were filled with magnificent forniture, costly gold and silver 
})late, and works of art of all kinds. Literature was no less 
encouraged under the patronage of Federigo • it was at 
his court that Piero della Francesca wrote his celebrated 
work dn the science of perspective, Francesco di Giorgio 
Ins Trattato (TArchitsttura (published by Saiuzzo, Tunn, 
1841), and Giovanni Santi his poetical account of the 
chief artists of his time, among whom, probably from 
jealousy, he has omitted to mention either Justus of Ghent 
or Francesco di Giorgio, the latter a man of extraordi- 
narily versatile talents, who was much employed by the 
duke to design fortifications and military engines, to paint 
wall decorations, and to carve sculptured ornaments ^ 
Though stripped of its art treasures and dismantled of its 
decorations, ducal palace still exists in a good state of 
preservation : it is a very picturesque, massive building of 
irregular plan, suited to its uneven site, and stands up 
very nobly on the hill, dominating all the rest of the city.® 
The refined magnificence of Guidubaldo’s court is elo- 
quently described by Bald assar e Castigmone {q.v,) in his 
Corisffiano, When Henry Til. of England conferred the 
order of the Garter on Guidubaldo, Count Oastighone was 
.sent to England with a letter of thanks and with the small 
picture now in the Louvre, of St George and the Dragon, 
painted hy Eaphael* in 1504, as a present to the English 
king. This painting was among Charles I.’s collection 
which was sold by order of the Commonwealth in 1649. 

Throughout the whole of the 16th century the state of 
Urbino was one of the chief centres for the production of 
majolica (see Pottery, voL xix, p. 625 sq.), especially the 
towns of Gubbio and Castel Durante. Most of the finest 
pieces of Urbino ware were made specially for the dukes, 
who covered their sideboards with the rich stoned pmttt 
di pompa, of which fine specimens have recently sold for 
from J12<K)0 to iBSOOO,® Among the distinguished names 
which have been associated with Urbino are those of the 
Fecxareae painter and friend of Eaphael, Timoteo della 
Yite, who spent most of his life there, and Bramante, the 
greatest architect of his age.® The Milanese sculptor, 
Ambrc^o, who worked so muifii for Federigo, mairied 
a lady of Urbino, and was the progenitor of the Baroccio 
family, among whom were many able mathematicians and 
painters. Fwerfgo Baroccio, .^brogino’s grandson, was 
a very popular painter, some of whose works still exist in 
the cathedral and elsewhere in Urbino. This city was 
also the birthplace of Pope Clement XL, of several cardinals 

* 'R)« maSu of sxi from the psl&oe of tTrbino were scattered in tbe 

l7tb aentary. Two paiatmgs of the Sciences, part of a senes erecntcd 
for FodcDifo, vm now in the National Gallery, London, where they are 
deuhtftilly attributed to If aioaso da Porh. Anothw by Jnstos of Ghent 
IS is myal Id Winder 

* ffw very hi^ esteem fait for I^cesco’s personal character and 
S^aAai hy the dmbi is shown in a letter which Federigo wrote to the 
ceesamie of Skew ; see Mon, Sbrria iT Ardk*tdKmt% voL ii. u. 638. 

life is by Vasari, peri i. 

. * See itsnoU, Bet htUai vOw iTriKaev X^mpmo, 1857^; 

* FsrJteplm^tthirihlnTl|diihm,med]deenl)eQ«p^ 
that tewn, see Baxssjoa 

f Tie Bsigdlo at Fterence and the Sewth Xlaamngloit Mnsenm 
p sess c i fee fineet eoBeriimie of Ohhigo warn. | 

* llfod) infcfaBwttwi ahowt thhisD hod its ei«wd of ariiaia in given 


of the Albano family, and of Bernardino Baldi, Fabretti, 
and other able scholars 

Tlie modem city of Urbino, with a population of 6087 m 1880, 
is the seat of an archbishop, and still possesses a small univeisaty, 
but is not a thriving place. The cathedral, a building of no 
special interest, stands in the great piazza opposite the ducal palace, 
which 13 now used for municipal purposes and contams the city 
arehivea In the sacristy there is a very beautiful mmiature-like 
immting of the Scourging of Christ, by Piero deUa Francesca. One 
of the finest paintings by this artist is a large altar-piece of the 
Madonna enthroned between angels and samts, now m the Brei a 
at Milan ; it contains a very noble kneelmg figure of Fedengo in 
full armour, showing his strange profile disfigured hy a bullet, 
which earned away part of the hndge of his nosa It was on^n- 
ally a votive retable given by the duke to the monastic church of 
San Bernardino, about a mile outside the walls of Urbino, where 
Fedengo and Gnidubaldo were buried The modest house where 
Kaphael was bom and spent his boyhood is still preserved. It is 
now the property of a society of artists, and so is sme from deatme- 
tion, Ite rooms form a sort of museum of engravmm and other 
records of Eaphael’s works, together with a picture of the Madonna 
by Iiis father, Giovanni Santi, formerly thought to he hy Eaphael 
himself. The Institute of the Fine irts m the Marches contains 
a small but mterestmg collection of pictures, mcludmg works by 
Giovanni Santi, Justus of Ghent, Timoteo deUa Yite, and other 
15th-centnry artists. The picture of the Holy Communion hy 
Justus 13 specially valuable from its contammg fine portraits of the 
Montefeltro family and members of the ducal court. On the walls 
of the chapel of the guild or confraternity of San Giovanni are 
some valuable early irascos, painted by Lorenzo da San Sevenno 
and his brother, of the Florentme school, about 1416 An in- 
teresting coHeetion of Roman inscriptions, arranged by the palseo- 
grapUer Fabretti, is still preserved on the upper walls of a court m 
the ducal palace. In the church of S. Spinto are two panitmgs by 
Luca Signorelli, the Crucifixion and the of Pentecost, ongm- 
ally intended for a processional haimer. The theatre, decorated 
Girolamo Genga, is one of the earhest m Italy , m it was pei- 
formed the first Itahan comedy, the Oalav.dria of Cardmal Bibbieno, 
the finend of Leo X. and Raphael The msCTificent hbrary formed 
by the Montefeltro and DeUa Rovere diSes has been removed 
to Rome. 

In additaon to works quoted almv^ see Denniatoun, llemoira qf fht BuUs of 
Urlitno, London, 1S51 , Owd. di San Clemente, ifemone eoncemenii la OUtA dl 
Uiiino, Borne, 1Y24 ; and Sismondl, Ststoln des BipuliHgiites lUdienna, Paris, 
1S07-S An interesting view of UrWno, In tlie first half of the 16th century, 
oueurs among the pen drawin&n in the MSS. Arte del Vasajo, by the potter 
Fleeolpesso, now in the South Kensington Museum. (J. H M ) 

UEEA is known chiefly as a component of urine. Ee- 
ferrmg to the article NuTEmoN (voL xvn. pp 682-686) 
for its physiological relations, we consider it here only as 
a chemicsd sulwfcauce. Urea, CO(NH 2 ) 2 , was discovered 
by H. M. RoueUe in ITT3 j Fonreroy and Yauqtielin in 
1799 published the first exact investigation on it. In 
1828 "Wohler showed that it can be obtained by the union 
in aqneons solutions of cyanic acid with ammonia, and 
thus for the first time efiTected what was then considered 
an impossibihty, namely, the artificial preparation of an 
organic compound from mineral matter. For the extrac- 
tion of urea from urine the latter is concentrated by 
evaporation (more or less, accordmg to its origmal strength), 
and then, after cooling, mixed with a large excess of pure " 
nitric acid of 1*4 specific gravity. On standing in the cold 
most of the urea separates out as a crystallme nitrate, 
CO.HgH^.HNOg, which is collected over glass wool and 
washed with nitnc acid. To convert it into urea, it -is 
treated with water and carbonate of baryta, which acts 
upon the HNOg as if it were present as such, the urea be- 
ing liberated. The mixed solution of urea and the mtrate 
is evaporated to a smafi volume and allowed to stand, 
when the bulk of the barytic mtrate crysiallizes out. The 
rest is removed by evaporating the mother liquor to dry- 
ness over a water-bath and extracting the urea with strong 
alcohoL To obtain fine crystals, the filtered alcoholic solu- 
tion is evaporated to dryness, the residual urea dissolved m 
a very little hot water, and the solution allowed to cool 

t This word poiuts chiefiy to the absence of nitrons acid, which, if 
I»es€n^ aopomjjoses its equivalent of urea mto nitrogen, water, and 
carbonic acid, tiius • — 
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slowly, when part of the urea crystallizes out in long colour- 
less columns, not unlike those of nitrate of potash. 

"Wohler’s synthetical method for preparative purposes usually 
assumes the following form Powdered prussiate of potash (see 
Peitssic Acid) is dehydrated hy heating, the anhydrous salt mixed 
ivith half its weight of anhydrous bmoxide of manganese, and the 
mixture heated in a flat iron pan until the deflagration, which soon 
seta m, is completed The residua now consists of oxides of iron 
and manganese and of cyanate of potash, IfCO K, formed from 
the cyanide of potassium of the prussiate hy oxidation The cyanate 
of potash IS extracted by means of the l^t sufficient quantity of 
cold water (liot water decomposes the salt, with the formation of 
ammonia and carbonate of potash), and the solution is mixed at 
once with the calculated weight of sulphate of ammonia, 1(]!S’H4),S04 
for 2NCO. K. The two salts decompose each other into snlpliate 
of potash and cyanate of ammonia , the latter, however, passes spon- 
taneously and almost instantaneously into urea — 

NCO l!rH4=CO(NH2)2 

Cyanate of 


The sulphate of potash is elimmated exactly as the nitrate of baryta 
IS m the unne method That urea is not c} anate of ammonia itself 
13 proved, first by the fact that real cyanate of ammonia (pre- 
parable by the union of anhydrous cyanic acid with ammonia gas) 
IS a different substance, and secondly hy its not yielding any 
ammonia when dissolved m cold caustic potash ley. tlrea behaves 
to certam strong acids like a feeble basis, uniting (COlS’aH^ parts) 
■with HNOa parts of nitric, iHaSO^ of sulphnnc, and of 

o-mhc acid into crystalline salts As shown by its formula, urea w 
the amide of carbonic acid . ?.e., it is CO(OH)2- 2OH-I-2KH5, and 
consequently an anhydride of carbonate of ammonia, C0(0 NHJy 
An aqueous solution of urea, when heated to 200° m a sealed-up 
tube, breaks up into carbomc acid and ammonia , and dry cai- 
bonate of ammonia, when kept at a certam temperature, suffers 
partial conversion into urea and water 

Of the many methods for the quantitative detemunation of the 
urea m nnne, the simplest is to treat a measured volume with 
excess of solution of hypobromite of soda (a solution of bromine in 
caustic soda ley) and to measure the volume of nitrogen evolved. 
By theory C0NoH4+3NaBr0=3K’aBr+C0o-h2H20 (the CO2 is 
absorbed by the excess of alkali); but m practice, according to Dupre, 
through unknown causes only 91 per cent of the nitrogen is actually 
evolved, -which must be remembered m the calculation of the result. 

URGA, a city of Mongolia and tlie administrative 
centre of the Northern and Eastern Khalkha tribes, is 
situated in 48“ 20' N. lat and 107“ 30' E. long , on the 
Tola river. The Clhinese and Mongolian towns which 
make np Hnrse, as the Mongols call TJrga, stand on the 
high road from Peking to Machta (KisL^ta), about 700 
miles from the Clhinese capital and 165 from !l^chta, and 
are separated from each other hy an interval of 2 or 3 
miles. The Chinese town is the great trading quarter, 
and there the wealth of the distnet is collected. The 


houses in this part are more substantially built than 
in the Mongol to-wn, and the streets have a well-to-do 
appearance. The population is estimated at about 5000, 
and the law which prohibits Chinamen from bringing 
their wives and families into the place tends to check 
increase. The population of the Mongol quarter is reckoned 
at about 10,000, though on the occasions of the religious 
festivals the numbers are much larger. Although trade 
is not altogether excluded, the rauon ^Hre of the town is 
that it is the residence of the metropolitan of the Khalkha 
tribes, who ranks third in degree of veneration among the 
dignitaries of the Lamaist Church. This “resplendently 
divine lama” resides in a sacred quarter on the westmi 
side of the to'wn, and acts as the spiritual colleague of the 
Chinese lieutenant-general, -who controls all mundane 
matters at Urga itself, and who is also especially charged 
T ith the control of the frontier to'wn of i^chta and the 
trade conducted there with the Russians. Until quite 
lately bricks of tea formed the only circulating medium 
for the retail trade at Urga, but Chinese brass cash are 
now be^uning to pass current in the markets. The 
temple in the Mongol quarter are numerous and impos- 
ing in appearance, and in one is a gilt ima|^ of Maitreya 
Bodhisattva, 33 feet in hei^t and weighing 125 tons. 
By the Chmese Urga is called K*ulun, 


URI,^ one of the Forest Cantons of Switzerland, ranks 
as fourth in the Confederation. It comprises the upper 
basin of the Reuss from its source to the Lake of Lucerne, 
the southern arm of which is also within the canton Its 
total area is 415*4 square miles , of these 184 4 are classed 
as productive, 40*3 are covered with forests, 44 3 consist 
of glaciers, and 7 7 of the lake The highest point in the 
canton is the Galenstock (1 1,802 feet) The population 
in 1880 amounted to 23,694 (men having a majority of 
3000 over women), showing an increase of 7649, or 39*4 
per cent, since 1870, owing to the St Gotthard Railway 
German is the native tongue of 18,024 persons, Italian of 
6313 The canton has always been very strongly Roman 
Cathokc (23,149 in 1880) It was included up to 1814 
in the diocese of Constance (except the valley of Urseren, 
which was in that of Chur), and since then has formed part 
of no diocese, but is provisionally admmistered by the 
bishop of Chur. In Uri the limits of the ecclesiastical 
parishes are the same as those of the civil communes. The 
capital is Altdorf (2901 inhabitants). Goschenen (2990) 
and Wasen (2744) have increased smce the opemng of 
the St Gotthard Railway (1880), which runs through the 
greater part of the canton. The inhabitants are occupied 
in agricultural and pastoral pursuits, and are very saving 
and industrious mam valley is fertile, but the side 

glens are very •wild. Education is still very backward and 
largely in the hands of the priests ; but an improvement 
was made in 1885. The mam characteristics of the people 
are extreme conservatism and a passionate attachment to 
their religion. 

TJn is first mentioned m histo^ in 732 as the place to which 
Eto, abbot of Reichenau, -was banished. For the early history of 
the canton, see Swttzeelaxd, vol xxii. pp 783-787 In 1410 a 
peroetnal fiance ■was made •with the upper valley of Urseren or 
Val Orsero, the latter being allowed its own headman and assembly, 
and courts •under those of Un, with which it was not fully incor- 
porated till 1803, In 1440 IJn alone won the Yal Leventma for 
good, the title being confirmed by a treaty of 1466 ■with the duke 
of Milan and by the bloody fight of Giomico (1478). At the Refor- 
mation, Uri clung to the old faith (see Switzeeland, vol. xxii 

e l. 790-791). In 1798 on the formation of the Helvetic republic 
n lost all its Italian possessions In S^tember 1799 Suwaroff 
and the Russian army, havmg crossed the St Gotthard to Altdorf, 
were forced by the French to pass over into Sehwj'z, instead of 
sailing down the lake to Lnceme. In 1803 Un became an mdepend- 
ent canton again, with Urseren, but without the Yal Leventma. 
It tned hard to bring hack the old state of things in 1814-15, and 
opposed all attempts at reform, joming the League of Samen in 
1832 to maintain the pact of 1815, opposing the proposed re-vision 
of the ^t, and bemg one of the members of tbe Sonderbund in 
1843 Despite defeat in the war of 1847, Uri voted against the 
federal constitution of 1848, and by a crushing majonty against 
that of 1874. The existing constitution of Un is that framed in 
1860 and amended in 1851, 1872, 1879, end 1881. The “landes- 
jpmeinde,” composed of all male citizens of twenty years of a^, 
meets annually on 1st May, and is the supreme legislative assembly. 
There is a subordinate lemslatire assembly (landrath), consisting 
of the landammann or hetman and his deputy, 4 of the members 
of the executive, and 70 elected members (1 for every 800 of the 
population), which drafts hills and passes la-ws provisionally in ease 
of necessity. The executive consi^s of 9 members — the landam- 
mann, his deputy, and the treasurer, with 6 elected members. By 
an immemornd custom 7 men of 7 different families, beating dif- 
ferent names, can cause an extraordinary meeting of the assembly 
of their “ gemeinde ” to be summoned, or call on the landrath to 
do the same in the case of the " landesgememdc.” 

Bee K. P. Lnaser’s Gesck, de» Kantont Urt (1^), 

URIC ACID, aa explained fully in the article Nutri- 
tion (vol. zvii. p. 683), 13 one of the penultimate products 
of the tissue waste in the human tody. While the bulk 
of the nitrogen of the albuminoids passes oflF through the 
bladder as Urea (q.v.), a small portion of it stops at the 
uric acid stage. Human urine contains only a fraction of 
a per cent, of the acid, chiefly as soda salt j abundance of 


* Tlie name is probably connected with the same obscnre root as 
Urseren and Reoss, and is popnlarly derived from UrocASt *• wild hull,” 
a bull’s head having been for ages borne on the cantonal shield. 
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Tiric acid is met \ntk in the excrement of serpents and 
birds, with ivliom it is tlie principal nitrogenous product of 
tisaue vraste. For the preparation of uric acid (C^H^N^Oj), 
GrUANo {q.v ) 13 boiled repeatedly ■with, a solution of borax 
m 120 parts of vrater. The filtered solution is acidified 
with hydrochloric acid, ^rhen impure uric acid separates 
out as a brown precipitates, which is "washed with cold 
water. For its purification it is dissolved in hot dilute 
caustic potash or soda ley, the solution filtered, and the 
filtrate saturated with carbonic acid. An almost insoluble 
acid urate of alkah separates out, which is collected on a 
filter, washed, and decomposed by adding it m instalments 
to hot dilute hydrochloric acid. Uric acid separates out as 
a white precipitate, "which is filtered off, "w^ashed, and dried, 
to be re-purified by a repetition of the alkali proc^ or 
otherwise. Pure uric acid forms a snow-white micro- 
cryfetalliue powder, devoid of smell or taste, soluble in 1800 
pcirts of boiling and in 14,000 jmrts of cold water, but 
insoluble in alcohol and in ether. When heated it suffers 
complete decompositiou. 

For its detection in nnne, the unne is mixed with excess of 
hydrochloric acid, and allowed to stand, when the unc acid separates 
out, generally coloured reddish by impurities. To identify the pre- 
iijatate, it is dissolved in a few drops of nitnc aeid on a watch-glass, 
and the solution cantiously evaporated to dryness. The residue, if 
exposed to ammonia gas as it comes off from the stopper of a liquor 
ammonite bottle, assumes the intense purple colour m “niurexida” 

Urates . — Uric acid dissolves in excess of caustio potash ley as 


dii>otassie salt, soluble in 44 parts of cold water, with 

the formation of a strongly alkalme solution. On the saturation 
of the solution with carbonic acid one-half of the imtash is elimi- 
nated as hujarbonate, and a neutral salt, comes down 

OS a precipitate, soluble in 800 puts of cold water. Soda and 
the aikalme earths b^a\e similarly. But more interesting than 
its salts are the numerous dcnratives obtauiable from it, chiefly by 
the action of oxidizing agents. Most of these were discovered and 
mvestigated by liebig and Wohler lu a classical research published 
m 1838. From 1861 to 186S Adolf Bayer supplemented their work 
by important new discoveries. He showed that all those meta- 
luorphcses of unc acid fell in naturally with the assumption that the 
molecule of uric acid consists of two urea rests — {NH){COXHH) — 
umti4 each by its two nitrogen affinities with a tricarbon group, 
(QjO), by carbon ai&niti^ of me latter. To give an example of the 
ptactical meaning of the theory, — if uric acid is oxidized cautiously 
uith nitric acid, one of the urea rests by uniting with the 2H of 
an HjO is split off as area, while the rest unites with the oxygen 
of the HaO and other 0+H/) into alloxan, — 


( HX ) - (CO . q O HJa . CO) - CT ), 


tite ureid of metoxalic acid, HO - (CX> . C(OHX{ • CO) - OH On the 
application of more ene^etie oxididug agents, that one urea rest 
still survives, bnt the tricarbon nudeus bums down into C,0^ the 
radical of oxalic acM, with formation of parabanxc acid, 

the ureid of oxalic add, H 0 (CjO 3 )OH. 

UEDfE. See Uexa and Feic Aoid ; also Ximimox, 
voL xvii pp. €82-684. 

URin^ or Ubtjsoa^ a to-wn of Persia, in the province 
of AMxbijan (Adaxbaijan), lies 112 miles south-west of 
Tabria! and 10 from the -west side of Lake Urmia, in "the 
midst of an extremely fertile^ highly cultivated, and densely 
peopled pkin. l?l?lthin the enclosures, consisting of a wall 
and de«^ ditch that can be fiooded, there is a mixed 
Mohammedan and Girmtian population of from 25,000 to 
30,000, ■srlule the aummiiding district m studded with 
ov«D 300 pc^ouB vilhigea. Some of the streets are 
broader than is usual in .Oriental towns and several are 
traveraed by nmmng water j hut, h^tod a bu^ bazs^ 
and two or three old mosque^ there is nothing of any 
intomst. The dtief industries axe weamg, d^eing^ and 
espeeudfy abundant mxpe, rke, meUmSi cottao, 
and pxenUent tobacdo being tamed in il» neighbotirhood. 
XJrn^ has mtigr years been the. centre of an American 
miwdos, whi^ baa had consideinble success, especially 
amongst the eoi^edled Ohaideaa ” esr Nestorian Ghriatians. 


According to an old tradition, Urmia was the birthplace of 
Zoroaster. 

The lake, which takes its name from the town, and which is also 
known as the Dana-cha, or “ Little Sea,” is a completely landlocked 
basin, fillmg a shallow depression at the east foot of the Kurdish 
Highlands, but still about 5000 feet above sea-leveL It is 90 miles 
long north and south, 30 miles broad, and 250 round, "with a total area 
of 1600 square miles, but a mean depth of not more than 10 or 12 
feet (45 in the deepest part sounded by Monteith), so that the whole 
volume IS at least six tunes less than that of the much smallei lake 
of Geneva. There are os many as fifty-six islands, grouped chiefly 
towards the south, the laigest 6 miles by 2, the snidest mere rocks, 
and none permanently inhabited, although they aie tilled or used 
ior grazing hoi-ses and sheep m winter. Although fed by nmneious 
streams, me lake is intensely saline, more so even than the Dead 
Sea, and is consequently mhahited by no fish or other aim^tic 
faiuiSL except a peculiar species of small cmstacean, winch affords 
abundant food to numerous swans and other wild-fowL The salt, 
which forms extensive mcrustations some mches thick round about 
the shelvmg north-eastern and southern shores, appears to be de- 
rived from Tertiaiy beds (Dr K Tietze), and the geological formation 
appears to resemble that of Lake Hina m .southern Persia (Blanfoid) 
Ine whole lacustrine basm, including the farthest sources of its in- 
fluents, has an area of about 20,000 square miles, and the flooded 
part stood formerly at a much higher level than at present, as is 
shown by the watermarks on the encircliug heights, and by the 
Shabi peninsula in the north-east, which at one time was cei’tainly an 
islauiL In recent years the evaporation has on the whole balanced 
the mflow, although the lake is now said to be shghtly nsmg, owing 
to the larger discharge from the Jaghatu and Tatau, which were 
formerly to a great extent absorbed in uniting the southern 
Miaudab plain. Hear the Selraas nver and at the village of 
Dihkergau in the south-east occur the famous “marble springs,” 
yielding the pmk, yellow, and white “ marble of Tabriz,” used for 
omamentmg many public buddings throughout western Asia. 

UEQXJHART, or Ueohaed,i Sie Thomas (c. 1605- 
1660), one of the most original and raciest translators from 
any foreign language into Engbsh, -was the son of Sir 
Thomas Urquhart of Oomarty, the representative of a 
very ancient family, and of Christian, daughter of the 
fourth Lord Elphmstone. His birth-year is uncertain, 
but it is guessed at 1606, and his birthplace T^^as the old 
mansion-house of Cromariy, Hot much is known of his 
youth, or mdeed of any part of his life; but he -was certainly 
well educated, travelled over Europe, succeeded to a con- 
siderable, though much embarrassed inheritance, and got 
together a remarkable library, which, however, feE into 
the hands of Ms creditors. All his later life was disturbed 
by pecuniary and political difficulties He "was an enthu- 
siastic Eoyedist ; and, so far as rehgious matters went, his 
principles may be judged from his favourite signature, 
** C. P.,” for Christiauus Presbyteromastix. He took part 
in the “Trot of Turriff’^ in 1639, and was rewarded by 
being knighted on 7th April 1641 by the king's o-wn hand 
at Wluteliall. He took occasion by this visit to London 
to see through the press his first work, a collection of 
gram of no great merit. Four years later, in 1645, he 
produced a tract called Trissotetras, a treatise on logarithms, 
adjusted to a kind of memoria technica, like that of the 
scholastic logic. In 1649 he was proclaimed a rebel and 
traitor at the Cross of Edinburgh , bnt this does not seem 
to have done him much harm, and, though he took part 
in the march to Worcester, and was there wounded and 
taken prisoner, his always embarrassed affairs do not seem 
to have been much worsened thereby He published in 
rapid succession during 1652 and 1653 a serms of tiaets 
with quaint titles and quainter contents. PantocJiroruh 
chamm (sic) is an almost unbelievable genealogy of ths 
house of Urquhart up to Adam, with the names extem- 
porized for ■toe earlier ages in a kind of gibberish, which 
^ms to be after the pattern of toe giants and heathens 
in toe Amadis. JScskubalauron, supposed to be a treatise 
on toe virtues of a jewel fo^und iu the streets of Worcester, 
is in reality a ratoer elaborate treatise on the virtues of 
the Scottish character, as shown in the Admirable Crichton 

^ So epolt on the title page of his first work. 
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and others Finally, Logopandecteision handles the sub- 
ject of a universal language. These original works of 
Urquhart’s, as far as intnnsic hterary merits go, are not 
of much account , but they show perhaps better than any- 
thing else that singular mixture of patriotism, generosity, 
shrewdness, humour, with prejudice, almost insane family 
pride, crotchet, pedantry, and apparent insensibility to 
some kinds of the ridiculous which was the dominant 
charactenstic of a certain part of the Scottish nation, 
and which has furnished Sir Walter Scott with some of 
his most matchless studies and touches. The Translation 
of JRabelais^ which TJrquhart produced in 1653, is a very 
different work from the hterary pomt of view, entering 
into and reproducing the author’s spirit with wonderful 
success, and, though by no means technically faithful, far 
excelhng in value all merely faithful versions Next to 
nothing IS known of TJrquhart after its date ; it is said 
that he sought a refuge, like other cavahers, on the Con- 
tinent, and died (1660) of a fit of laughing, brought on 
by joy at hearmg of the Eestoration 
His original Works, with such scanty particulars of his life as are 
known, and with reproductions of two original and curious frontis- 

S which represent him as a handsome and dandified wearer 
cavalier costume, were published in a stately quarto volume 
by the Slaitland Club (Edinburgh, 18S4) The Rabelais has been 
repeatedly reprmted, and with Motteus’s additions forms the sub- 
stance of Oargantua and Fantagruel m Bohn’s Extra Senes 

URSINTJS, Zachabias (1534-1583), German theo- 
logian, and one of the authors of the Heidelberg Cateckism 
(see vol V. p 219), was a native of Breslau, and became 
a disciple of Melanchthon at Wittenberg. He afterwards 
studied divinity at Geneva under Calvin and Hebrew at 
Pans under Mercier. In 1561 he was appointed prof^sor 
in the Collegium Sapientise at Heidelberg, where in 1563 
at the instance of the elector-palatine, Fredenck HI., he 
drew up the Catechism in cooperation with Kaspar Olevian. 
The death of the elector in 1577 led to the removal of 
Ursinus, who from 1578 till his death in 1683 occupied 
a professorial diair at Neustadt-an-der-Haardt. His Works 
were published in 1587-89, and a more complete edition 
by his son and two of his pupils, Pareus and Eeuterus, 
in 1612. 

URSULA, St, and her pompanions, virgbs and martyrs, 
are commemorated by the Roman Church on 21st October. 
The Hrevtarg gives no legend; but in current works, such 
as Butler’s Zives of the Sands, it is to the effect that “ these 
holy martyrs seem ... to Jbuave met a glorious death in 
defence of their virginity from the army of the Huns . , . 
They came originally from Britain, and Ursula was the 
conductor and enconrager of the holy troop.” The scene 
of the martyrdom is placed near the lower Rhbe. 

The date has been assigned by different writers to 238, c 288, and 
e. 451. The stoiy, however, la unknown both to Jerome and to 
Cregory of Tours — and this though the latter gives a somewhat 
detailed, descnption of the Cologne church dedicated to that Theban 
legion with wiuch the tiwdition of the martyred virgms was very 
early associated. The story of their fate is not entered under 
2l8t October in the martyrology of Bede [ph, a 735), of Ado (a 
858), of TJsnard {ante 877), Hotker Balbulua (896), or Hrabanns 
Maurus (845) ; hut a 9th -century life of St Cimibert {oh 663) 
associates a prominent inadent in the life of this saint with the 
hasihca of the sacred virgins at Cologne (Surius, vl 275, ed. 1576) 
Hot only do(S Archbishop Wichfiid attest a mnt to the ohuieh 
of the sacred virgms outside the walls of Cologne (in 927), but 
he was a large donor in bis own person. Still earher a Cologne 
martyrology, written, as Binterim plausibly mges, between 889 
and 891, has the following entry under 21at October; “ad. vit^ 
Htsule Sencie Gr^orie Pinose Marthe Saule Bntule Satnine 
Rabacie Satnrie Pamdie " Much shorter entries are found in two 
of the old inartyrologies printed in M^e (cxxxvui 1207, 1276X 
A more definite allusion to the I^;end may he found (a 847) in 
Wandelbert’s metrical marlyrology (21st October) ; 

" ^lUno nnmerosai sfmal lUietti per Uttom talgaat 
Christlvirgbiets tropem insnlplls 
Agrippime urbi, quamiH furor iinpins nllm 
Ufll& mactaTitaiu^cllms indyte sanctls.'* 


The full legend firit makes its apiearanee in a festival discourse 
{sermo) for 21st October, written, as internal evidinee seems to 
show, betiveen 731 and 839. This scnno does not mention bt 
Ursula, but makes Pinnosa or Tinnosa the leader of tliese spuitiial 
“amazons, ’’who, to avoid Mavimian’s persecution, left their island 
home of Bntain, following their bndeOToom Chnst towards that 
East w hence their faith had come a hundred years hefoie. The eon - 
current traditions of Bntain, Batavia (where many chapels still 
preserved their memory), and Cologne are called m evidence to prove 
the same ongin The legend wras already very old and the festival 
“nobis omni tempore celebemma” , but, as all wntten documents 
had disappeared since the burning of the early chui*ch erected over 
the saerM hones, the preacher could only appeal to the contmuous 
and careful memoiy of the society to which ne belonged {mstrates) 
Even m his time there were sceptics who pointed dubiously to the 
tuU-grown bones of“widow3’’andofmen among the so-calleil\ii gin 
lelics But to a priori reasoneis who mocked at the notion of gathei- 
ing so large a band of virgins m oue place there was a triumphant 
answer ready if Christ, while yet a man on earth, could summon 
“twelve legions of angels” to h'ls aid, surely we could allow that 
a meagre band of “less than 12,000 virgms might follow the stain- 
less lamb ” in heaven The authoi of the sermo pointed^ rejects the 
two theones that connected the holy virgms with the 'Theban band 
and brought them as pilgnms from the East to the Ti’^est , but he 
adds that even m his days there still existed an inscnption in the 
church, showing how it had been restoied from its foun^tions by a 
certam “Cleraatius, vir consnlans, expaitibus Onentis ” 

Two or three centuries later the Passio XI MM. SS Virginum, 
based apparently on the revelations made to Helcntrude, a nun ot 
Heeise near Paderborn, gives a wonderful increase of detail The 
narrative in its present lonn may date somewhere between 900 and 
1100, while Helentmde apparently flourished hetoie 1050 Ac- 
cordmg to her account, the son of a jjoweiful pagan king demands 
111 mamage Umula, the beautiful daughter of Deonotus, a king “m 
partibus Bntnnnue.” Ursula is warned by a dream to demand a 

S ite of three years, during which tune hei companions are to be 
00 virgms collected from both kingdoms After vigorous 
exercise m all kinds of manly sports to the admiration of the popu- 
lace, they are earned off by a sudden breeze in eleven triremes to 
Thiel in Guelderland on the Tfaal. Thence they sail up the Rhine by 
way of Cologne to Basel, at which place they mate fast their vessels 
and proceed on foot to Rome Returning, they re-enter their shijis 
at Basel, but are slaughteretl by the Huns when they reach Cologne 
Thear relies are then collected and buned “sient hodie illic e&t 
cernere,” in a spot where “to this day” no meaner sepulture is 
permitted. Then follows the usual allusion to Clematius , the 
date 18 expressly fixed at 238 ; and the whole revelation is seem- 
ingly ascribed to St Cordulo, one of the eleven thousand, who, after 
escaping death on the first day by hiding in one of the vessels, on 
the morrow gave herself up to death of her owm accord. Towards 
the heginmng of the 12th century Sigebert of Gcmblonx {ob 1112} 
gives a brief resumi of the same story. He is the first to introduce 
the name of Attila, and dates the occurrence 463 
Passing over the visions and exhumations of the first half of the 
12th century, we come to the singular revelations of St Elizabeth 
of Schonau. These revelations, delivered in Latin, Germau, or a 
mixed jargon of both languages, weie turned into simple Latin by 
Elizabeth’s brother Egbert, fiom whose words it would seem tliiit 
in 1156 an old bunal groimd bad lately been laid open near 
Cologne The cemeteiy was naturally associated with the legend 
of St Ursula , and, this identification once accepted, it is not un- 
likely that, when more careful mvestigatiou revealed male skeletons 
and tombstones bearing the names of men, other and more definite 
epitaphs were invented to reconcile the old traditions with the 
feets of such a damaging discovery. Hence perhaps the harefaeetl 
unposture: “Cynaens, papa Roiuanus, qui emn gaudio suscepit 
sanetas virgmes et cum eis Coloniam reversus martyrium suseepit.” 
One or two eirciunstantial fotgeries of this kind would form the 
basis of a scheme for explauiuig not a few other problems of the 
case, such as the plain inscription “Jacobus,”' whom St Elizabeth 
promptly transformed into a sunposititioua Bnbsh archbishop of 
Antioch, brother to the equally Imagmary British Pope Cyriacus, 
For these epitaphs, with others of a humbler kind, weie brought 
before St Elizateth to be identified in her ecstatic converse with St 
Verena, her cousin St Ursula, and others Elizabeth herself at 
times distrusted hex own revelations there was no Cynac in the 
list of the popes ; Anthems, who was said to be bis successor 
(2^238), med more than two centuries before Attila. to whom 
eommon report assigned the massacre ; and it was hanlly credible 
that James of Antioch could cut eleven thousand epitaphs in less 
than tloree days. Eveiy doubt, however, was met by the invention 
of a new and still more improbable detail. According to St Y erena, 
the viigins suffered when Maximus and “ Africanus ” were pnnei 2 ies 
at Ihime (3 387-388). 

In 1188 the mantle of St Elizabeth fell uj»n Hermann Joseph, 
a Pnemonstratensian canon at Steinfeld. He had to solve a more 
difficult problem than St Elizabeth’s ; for the skeletons of httle 
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chil'Jren, ranging m ac»e from bvo montlirs to seven years, Latl now 
litcu found burnS with the sacred \irgins. But even such a diffi- 
culty Hennann explains away as readily as he does the fact of his 
liaviug changed St Elizabeth’s name for the royal bndegroom 
from ^therius to Holofernes* the pnnee lu question had two 
names, and the little eluldren were brother, sisters, or more distant 
relatives of the elei-eu thousand. Hemiann's revelations are maudy 
taken up w ith an attempt to show the mutual relationsliip of nearly 
all the characters he uitroduces. The names are a most extraordi- 
nary mixture Among British bishops we have Slichael 'William, 
James, and Columbamis Sovereign pnnees,— an Ohver, a Clovis, 
and a Pippin, —start out m e\eiy pge, till the wnter finds it neces- 
sary to ajmlogize for the number ot his kings and lus own blunders 
But, for all this, Hermann exposes lus own doubts when he tells that 
often, as he was preparmg to wnte, he heard a voice bidding him 
ky down the jien, “ tor w&itever you TOte will be an xmmixed lie ” 
Hennann makes St Ursula a native of Brittanv, and so apiiroxi- 
mites to the version of the story given by Geoffrey of Monmouth 
{Eistma Britomm), according to whom Maximian, aftei fleeing 
from Rome, and owiuinng Bntam by mamage, process to conquer 
Bnttany and settle it with men tfoni the island opposite. For 
these settler^ he has to bnd Bntish waves, and to this end collects 
11,OUO nolile and 60,000 plebeian virgins, who are wrecked on their 
j)assagi} across. Certain of the vessels being driven upon ‘Mjar- 
mrous islands,” their passengers are slain by Guamus and Melp, 
“kings of the Huns and Piets,” whom Gratmn had called in to his 
aid against Maximian. In this version St Ursula is a daughtei of 
Dionotns, kin g of Cornwall Hennann alludes more than once to 
the Sistona BntomnA, and even to King Arthur 
The legend of St Uroula is jierhaps the most curious instance of 
the development of an ecclesiastical myth. "We know, however, 
too httle about its earher stages to justify any serious attempt at 
estuaatmg wtot amount of historic truth underlies it, and it is 
doubtful whether many of the efforts in this direction do not make 
a larger demand on human cmiidity than the legend itself. Even 
in the earliest form known to us this legend is probably the com- 
plex growth of centuries, and any claim to the disooveiy of the 
first prm can hardly approve itself to the histone sense. These 
remam apply especialiy to that venerable rationalization which 
evolves the whole legend from a misreading of Endeeimilla into 
undeem mllta. A more modem thcoiy makes St Ursula the 
Christianiffid repesentative of the old Teutonic goddess Freya, 
wlto, in Thunn^a, under the name of Horsel, welcomeil the souls 
of dead maidens. If at a few singnlar coincidences seem to point 
in the same direction, especially the two virgins, “Martha and 
Sanla," whom Usuard states to nave suffered “ cum aJiis plnritais*’ 
on 2ffth October, whence they were probably transferred to 21st 
Otetober. It is ennous to note that Jerome and many of tlie ear- 
best martyrologies extant have on 21st October the entiy “ Dados 
ZoticiQ, Gams emi duodecim mihtibus ” Even in copies of Jerome 
this is transformed into millibus ; and it is perhaps not imposdble 
that to this misreading we may indirectly owe tne ‘‘thousands” 
in the Ursula legend. So far as is known to the present writer, 
the two entries are mutually exclusive in all the early martjT- 
ologies mentioned in this arhele, and m those printed in Migne, 
exxxriL The earlier “ Dasius ” entiy seems to disapiiear steadily, 
though slowly, as the Ursula legend works its way into current 
mariyrolomea. 

9ea CKoaMdi, Wa Jfar^rHvn S- Cnv/jr, Cologne, 1C47, and the Bollftnd- 
iit JelM SanebtruMt 2l*t October. The i»ttonall*ttlon of the story is to be 
toimd in Oeeur Sewde's ihe Sage von dtr Mliffm Urtida, Hanover, ISM, o( 
whieh tiwte te a short ttaiMj in Buriog-Gfflild’e Uvu ef Ae Sointo. Sehade's 
rfsnttoMcatobeaowgeiunUyaceef^ (T.A.A.> 

IfBSUlilKES, a religious order founded at B^ia by 
Angela de Merica * in 1637, jirimarily for tbe education of 
girk I t was approved in 1644 by Paul HI., and in 1572 
Gregory Xill., at the instance of Cbarles Bi^meo, made 
enclosure obligatory and declared it a religious order under 
the rale of St Augustine, In the Mowing century it 
was powerfully encouraged and supported by St Fnuids 
de Sales ; and toinurds banning of tbe 18th centmy, 
the period of its greatest jwoeperity, the order embrat^ 
^me $0 omgregattobe, ^th 360 convents and from 1^000 
to 20,000 nuna, It hab lome importance and possesses 

abmt 30 eonmls in Geestahy and Austria alon& 

Pkte I, IfStJOlfAY, "Hte r«piublfcn)l oflScially knotm 

48 Hie Oiiwfftii. Bamiao of faa HitoairAY, and loa^ 
1 chm% failed Hbe Ba»oa OamOTAn the land on 

Hie eaeteitn aide of the hege riraap bm which tbe 
< . lakeB its jniodera heme), is the smallest imkpendont state 
m !Anwsioe^ It rase eoatenninous with ^e south- 
I ’ ^ bonder of tho, eqipdrs of Brazil and Has betw^n 30* 

^ ' * fioSitM, dkd 1510^ (tamofinad 1807. 


: and SO" S. lat. and 53“ 25' and 57* 42' W long , its area 
is 73,185 square miles. The country is in some sense a 
peninsula, having a seaboard on tbe Atlantic Ocean of 120 
miles, a shore Ime to the south on the river Plate of 235 
miles, and another of 270 miles along the Uruguay on the 
west. The boundaries separatmg it from Eio Grande do 
Sul, a province of Brazil, are Lake Mirim, tbe rivers Chny, 
Yaguaron, and Cuareim, and a cuckUla or low range of hills 
called Santa Ana The extent of the northern frontier from 
the Cuareim to the bar of the Chuy on the coast of the 
Atlantic 18 450 miles. Uruguay is intersected nearly from Rivera, 
west to north-east by the river Negro and its affluent the 
Yl The Uruguay (see Plate Kiver, vol xix. p 187) is 
navigable all the year by steamers from the island of Martm 
Garcia at the mouth to Salto (200 miles) Above this 
place the navigation is interrupted by rapids. The ordinary 
volume of water in the Uruguay averages 11 millions of 
cubic feet per minute. The Negro, of which the principal 
port is the city of Mercedes, is the only important and to 
any jiractical extent navigable inland river Others are 
navigable for short distances and by steamers of hght 
drangbt Besides tbe rivers mentioned, the chief streams 
are the Santa Lucia, which falls mto the Plate a little 
west of Montevideo , the Queguay m Paysandii , and the 
CeboUati, rising m the sierras in Minas and flowing mto 
Lake Mirim. These rivers as well as the Uruguay are fed 
by innumerable smaller streams or “arroyos,” many of 
which have the importance and someldmes the names of 
nvers, such as the Arapey m Salto, the Dayman m Pay- 
sandd, the Yaguary (an affluent of the Negro) in Tacua- 
rembd, the Arroyo Grande between the departments of 
Sonano and San Jos6, and the San Jos6 (an affluent of 
the Santa Lucia). None of the sierras or mountains in Monn- 
Uruguay exceed (or perhaps even attain) a height of tarn 
2000 feet ; but, contrasting in their tawny colour with the 
grassy undulating plainly ^ey loom up high and are often 
picturesque. They are ramifications of a range which, 
breaking away from tbe Andes in about 20“ S. lat., reaches 
the frontier of Uruguay in 32“. Here the chain divides, 
forming the Cuchilla de Haedo on the north and west 
and the Cuchilla Grande on the south and east. In the 
departments of Minas and Maldonado the second range 
takes the name of the Ghost Mountains. No accurate 
geological survey has yet been made, but it is known that 
the hBls in the north are chiefly gneiss and granite and in 
other parts jioiphyry and sandstone The hilly districts 
in the north and east contain minerals of many kmds, in- 
i eluding gold, lead, copper, agate, amethyst, alabaster, and 
marble. The limestone, granite, and marble quarries have 
some commercial value j but so far little progress bas been 
made in tbe working of metallic veins. For tbe gold 
mines, see below. 

The seat of government is the city of Montevideo 
at the entrance of the river Plate. The harbour 
and roadstead of that port form the only good natural 
refuge for shipping for hundreds of miles south of Eio 
de Janeira 

Uruguay has a healthy climate Endemic diseases are unknown Ghmate, 
and epidemics are rare. According to the tables of mortality for 
1882, out of a total of 9640 deaths 45 were of persons over 100 years 
of In the interior, away from the sea and the shores of the 
great rivers, the temperature firequontly rises in summer as high as 
86® Fahr. and in winter falls as low as Fahr. In the dis- 
tricte bordering on the coast the thermometer seldom falls below 
37*; and only for a few moments and at long intervals has it been 
known to rise as high as 105". The annual rainfall is stated to be 
nmie than twice that of Fans (19 68 inches). This arises not from 
the fteqnsney iff rain but &om the greater quantity which falls in 
a mven time. Obaervatiotis made during Hie years 1842 to 1852 
indnove showed that there were in Montevideo in the summer 
season— Bfovember, December, and January— 701 fine days, 141 
cloudy, and 6 1 wet ; in winter— May, Jun^ and July— there were 
64*8 fine, 27'1 cloudy, and 10 6 wet dajra. 
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Flora The pastoral \realth of Uruguay as of the ueighbounag Argen- 
tiue Eepublic is due to the tertihzing constituents of “i>ampa 
mud,” geologicallj' associated with gigantic antediluvian animals, 
whose fossil remains are found abundantly m those regions. The 
country is nch in hard woods, suitable for cabmet work and certain 
building purposes The pnncipal trees are the alder, aloe, palm, 
poplar, acacia, wUlow, ana eucalyptus (lecently introduced) The 
“montes,” by which ore understood plantations as well as native 
thickets, produce amongst other woods the algarrobo, a poor muta- 
tion of oak , the guayalw, a substitute for boxwood , the quebracho, 
of which the red hnd is compared to sandalwood, and the 
urunday, black and white, not unlike rosewood. Indigenous palms 
grow in the valleys of the Sierra Jose Ignacio, rdso to some 
extent in the departments of Minas, Maldonado, and Paysaudu. 
The myrtle, rosemary, mimosa, and the scarlet-flowered ceibo are 
amongst the plants commonly seen. The valleys within the hiU 
ranges are fragrant with aromatic shrubs In the plains below the 
swards are gay with the scarlet and white verbena and other wild 
flowers of bnHiant hues. The country abounds m medicinal plants. 
The sarsaparilla even colours the water of the fiio Negro and gives 
to it its name— the “black nver.” 

Fauna. Amongst the wild ammals the tiger or ounce — called in the 
Guarani language the “ja-gua” or “big dog”— and the puma are 
found on the frontier of Brazil and on the wooded islets and banks 
of the larger nvers. The tapir, fox, deer, wild cat, wild dog, 
carpincho or water hog, and a few small rodents nearly complete 
the list of quadrupeds. A httle armadillo, the mulita, must be 
mentioned as the living representative of the antediluvian g^uts, 
the mylodon, mastodon, megatherium, kc. The ostrich — Mea 
aniericam— roams everywhere in the plains , and there are a few 
specimens of the vulture tribe, a native crow (lean, taU, and ruffed), 
partridges, and quails. Parakeets are plentiful in the “montes,” 
and the lagoons swarm with waterfowl of all descriptions. The 
most esteemed is the “ pato real,” a large duck. Of the buds of 
bright plumage the humming bird and the cardinal — ^the scarlet, 
the yellow, and the white— are the most attractive. The fish 
the lagoons and streams are coarse, and some of them primitive in 
type , but two or three lands, found ^erally m the large nvers, 
are much prized The varieties of fi3i on the sea coast are many 
and excellent , 130 species are known More than 2000 species 
of msects have been classified. The scorpion la rarely seen , but 
laige and venomous spiders are common. The pnncipal reptiles 
are a lizard, a tortoise, the “ vivoia do la cruz,” a dangerous viper, 
so called from marks like a cross on its head, and the rattlesnake^ 
this last in Maldonado and the stony lands of Las Minaa 
Popnla- At the commencement of the 19th century the popuktioii of 
tion Montevideo and the surroundmg temtory was estimated by Azara 
at 30,000, one-half of these being given to the city of Montevideo. 
This total seems not to have included what remained of the in- 
digenous inMbitants in the north, and west, though the Indian 
population of the Jesuit missions before these were destroyed, about 
the year 1767, was known to be very numerous But the abongmes 
have now completely disappeared. They have been supplanted by 
half-breeds, from whom to class known as gauchos are mostly re- 
cruited. The ranchos are now being supplanted W European im- 
migrants and their progeny. In 1829, the epoch of the dedaration 
of independence, the population is stated to have numbered 7^000, 
and in 1852, after the great war, 131,969 In 1860 the number had 
risen to 221,300 and in 1873 to 450,000. Comparatively recent esti- 
mates place it between 460,000 and 700,000, the latest official 
estimate being 551,738 , but no formal census has yet been taken. 
In the eighteen departments of the state the proportion of foreigners 
13 25 41 per cent of the population (in the department of Monte- 
video 42“29 per cent and m the others 24 66 per cent ), consisting 
of 39,780 Spaniards, 86,803 Italians, 20,178 Brazilians, 15,646 
Aigentinians, 14,376 French (principally Basques), 2772 En^h, 
21u Germans, and 9143 of other nations. The density of the 
population in the metropohtan department is 366 mhabitants per 
square mile ; in the whole republic it is 4‘83, in the agricultural 
department of Cauelones 27*37, and lU the remote departments of 
Tacuarembd and Rivera about 1*6. In respect of numbers the 
males have a slight preponderance over the females. Of the child- 
ren 20*23 per cent, are illegitimate, in the metropolitan depart- 
ment 7 73 and m the rnial departments 23 24 Illegitimate births 
have recently decreased, a fact which may be explained by the insti- 
tution of civil marnage and by the appointment of registrars in 
the remote country districts. Marriages take place at to rate of 
6*8 per lOOO. The death-rate is only 18 5 per 1000 
Adnunis- The country is divided into eighteen departments, of which that 
trative of Montevideo is the smallest, ^thon^ it contains one-fburth of 
divisions, idle total mipulaiion. Adjoining this is Canelones , and in a 
northerly Erection are those of Flonda, Durazno, Tacuarembd, and 
Rivera, the last-named hordering on BraziL To the eastwarf on 
the Atlantic are Maldonado and Rocba, and north and west of these 
Minaa, Tremta y Ties, and Cerro Largo To the west, along the 
Plate and Uruguay, are San Jos4, Colonia, Sonano, Rio Negro, and 
Paysandd; and farther north towards to Brazilian frontier are 
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Salto and Aitii;a.=» The principal inland town is San Jost The 
chief jiorts, besides Montevideo, are Salto, Paysaudu, Fray Bentos, 

Mercedes, Coloma, and Maldonado 

More than two centuries ago the Eanda Oriental was looked upon Agncul- 
by the Spanish colonies on the opposite banks of the Plate und tore and 
Lruguay as a station for the lieeding of live stock and the cutting industry, 
of timber and firewood. Aud at this daj, in spite of the tliiivnng 
foieign trade ot Montevideo, it still partakes lorgelj* of this chai- 
acter It boasts ot 20,000,000 sheep — perhaps 14,000,000 would 
be nearer the mark — aud 8,000, OuO head of cattle The country 
being in general pastoral, sheep and cattle grazing is the mam 
occupation of the people , the sheep flounsh best in tbo southern 
and vvesdern departments, whilst the principal cattle distnets aie 
towards the north and east More than two-thuds of the public 
wealth, estimated variously between £80,000,000 and £120,000,000, 
consist of land, live stock, aud rural properties Nmety-sii jier 
cent of the exports of the country consists of live stock and their 
piodnce — ^wool, hides, boras, hair, sheepskins, tallow, grease, bones, 
hone-ash, and jerked beef More than halt the hied property and 
commercial capital is in the hands of foieiguers. At Fray Bentos, 
in the department of Rio Negro, is the Liebig factory ot extract ot 
meat ; at Colonia there is a branch of the River Plate Frozen Meat 
Company Buti apart from these, and some brewenes, flonr-mills. 
tanneries, establishments in Montevideo for the making of boots 
and shoes and clothmg, and a few local industries, unnaturally 
fostered by high import duties, there are no manufactures to speak 
of. Agriculture is stUl in a promising infancy Latterly it has 
made great stndes ; yet the export of agricultural produce appears 
to be relatively insignificant. At intervals during the last twenty 
years agricultural settlements (colonies) liave been established with 
gieat success in different departments, hut prmeipaUy in Coloma, 
where the settlers are mostly Italians and Swiss These prosperous 
colomes have already in Colonia outgrown the space on^nally 
allotted , hut owing to the irregular and illegal appropnation of 
the puhiic lands there is no more land to bestow on settlers, native 
or foieign, except at the exorbitant rates demanded by private 
owners and speculators. 

At CuSapiru in Tacuarembo gold was accidentally discovered m Mlnprala. 
1842. The mines have been worked at iutervals smee 1867, but, 
partly owing to difficulties of commumcation, with indifferent suc- 
cess But gold-mining seem-s to have lately assumed a more hope- 
ful aspect, owing to the employment of improved and economical 
madimeiy introuuced by a French company The metals of Uruguay 
are found in two quite distinct systems' of hflls. The CuSapiru 
mines are m the Santa Ana ranra, the auriferous quartz being found 
in tliin layers embedded in rocks of red porjibyry. The formation 
of the ffyatem in general resembles that of the gold- producing 
regions in Brazil, California, aud Australia. The Pan de Azucar 
(Sugar-Loaf Mountain), near the south coast of Maldonado, forms 
the extremity of a second system, which has its origin os far north 
as Pernambuco in Brazil , as developed in Uruguay it is Huronion, 
limestone and slate being superposed on the gneiss and granite 
The metals of this mrstem are principally silver, lead, copper, and 
an arrentiferous lea^ which in earlier times the Spaniards mistook 
for silver Two copper mines at the foot of the Pan de Azucar 
are now in active operation 

Since the beginning of the 19th century the value of the exports Com- 
and imports has mcreased twenty -fold, and with some relapses has merce. 
mOT8 than doubled in the last twenty years. In 1881 the total 
value was £8,116,680, and in 1885 £10,750,747 The value of the 
exports IS always a little m excess of that of the imports IVitUiu 
the last ten years the number of vessels entenng the port of 
Montevideo has increased only about 10 per cent., whereas the 
total tonnage has mcreased 100 per cent, owmg to the large ocean 
steamers which trade with the ^rt or i^e it a place of caU. A 
few years ago the imports from Great Bniain amounted to about 
a third of the whole, and the exports to the same countiy to about 
one-fourth of the whole. But much of the produce from the river 
Pkte countnes in general which formerly was slupped to England or 
to Antwerp now goes direct to France or to Hamburg and Bremen 

Telegraph lines, with a total leurfh of 661 miles, exist in mostConmn- 
of to departments. Suhmanne c^les communicate with Buenos nication. 
Ayres and the ports of Brazil, and thence with Europe The rail- 
ways are comprehended in three mam sj^stems, the central, north- 
western, and eastern ; their combined length hardy reaches 300 
miles. There are no public roads in the country ; but communica- 
tiou in to more inhabited parts ia easily effected over the nearly 
level grassy plains. 

The system of national education m gratuitous and compulsory. Educa- 
The number of school children is over 80,000, about 5*4 i>er cent of tion. 
to total population. The teaching at the national schools is irre- 
spective of religious creed or denomination. In liigher education 
much has yet to be accomplished. There is a sch^ of arts and 
trades m the capital. The university of Montevideo, founded m 
1S3S, numbers about 1300 students. The state religion is Roman 
Catholic , but all sects en.ioy complete toleration, umess a decided 
non-toleration of the Jesuits be regarded as an exception to the rule. 



16 


U E, U — U S H 


Govern- The legislative power of the state rests with the general assemblv, 
meat. consistmg of two chambers, one of senators (18) and one of repre- 
sentatives (51). Tlie deputies of the lower house are elected 
annually and directly by the people, one deputy for every 3000 
of the population, or any fraction not less than 2000 One senator 
IS named for each department. The executive power is exercised 
by the president of the republic, who is electea by the general 
assembly The judicial power is vested lu a superior court, com- 
posed of two courts of appeal, which temporanly supply the place 
of a supreme court of justice, not yet created 
Army The ^lermanent army on a peace footing consists of 3260 men 
and The national guard numbers ahout 20,000. On an emergency the 

navy. Government could put into the field 80,000 men. !nie re^ar 

troops are well armed and accoutred after the European fiishion 
The navj' consists of a few small steamers and gunboats. 

Finance. The estinwted revenne for 1886-87 was £2,775,362 (about two- 
thirds from custom dues, the rest from taxes on properly and from 
stamps, trade licences, Sk ) Of the estimatctl expenditure about 
tvvo-hfths are devoted to the payment of the interest on the jiubhc 
debt, which in 1883 amounted to £11,127,000. On 1st July 1886 
the debt was officially stated to be £14,718,089. 

History. Tlie histoiy of Uruguay dates from 1512, when Juan Diaz de 
Solis entered* the Parana-guazu or “ sealike ’* estuary of the Plate 
and landed about 70 miles east of the present city of Montevideo. 
Uru^ay at that time was inhabited oy Indians, of whom the 
dommnt tnbe was called Chamia.s, a people desenbed as physically 
strong and well-formed, and endowed with a natural nobility ot 
character. Tlieir habits were simple, and they were dmfigured 
neither by the worst enmes nor by the primitive superstitions of 
savages Ibey are said to have revealed no vesti^ of religion 
The Chamias are generally chissified as a yellow-^nned race, of 
the same family as the Fampa Indians ; bnt they are also repre- 
sented as tanned almost black by the snn and air, without any 
admixture of red or yellow in their complexions. Almost beard- 
less, and with thin eyebrows, they had on their heads thick, black, 
lustrous hair, which neither fell off nor tamed grey untU the 
possessors reached the age of eighty. They lived principally U|K)n 
&h, venison, and honey. In the Guarani hmignage ‘‘Chmnm” 
means turbulent, and by their enemies the Charr^ were accounted 
as such, and even ferocious, althongh admitted to be generous to 
their captives. They were a curiously taciturn and reticent race. 
Their weapons were the bow and arrow and stones. 

Solis, on his second visit, 1515-16, was slam by the Charruas in 
Colonia. Eleven years later Ramon, the lieutenant of Sebastian 
Cahot, was defeated by the same tribe. In 1 603 they destroyed in a 
pitched battle a veteran fonre of Spaniards under Saavedra. Dunng 
the next fifty years three unsaccessfol attempts were made by the 
Spaniards to snMae this courageous people. The real conquest of 
XTruguay was commenced under Philip UI by the Jesuit tius8ioi]>; 
It was gradually consummated by the mflitarj’’ and commerce 
settlements of the Portuguese, and subsequently by the Spaniards, 
established themselves formally in Montevideo under General 
Zavala in 1729, and finally demolished the rival Portuguese settle- 
ment in Colonia in 1777, From 1750 Montevideo enjoyed a pro- 
vinciai government independent of that of Buenos Ay^ Tbe 
Am^can rebellion, the French Revolution, and the Bntishiuvarions 
of Kenterideo and Bnenos Ayres (1806-7) under Generals Auebmuty 
and WhitelockaH contributed to the final extinction of the Spanish j 
power on the river Hate. Daring the war of independence Monte- ] 
ridfto was taken in 1814 by the Buenos- Ayrean general Alvear. j 
A long riruggle for domhiioa in Urognay between Brazil and the 
levolationary Government of Buenos Ayres was concluded in 1828, 
through the mediation of Great Britain, Umgnay being declared 
a free and ind^ndent abate. The republic was formally con- 
stituted m 183a SnbBcqnently Juan Manoel RoSaa, dictator of 
Baenoe Ayres, interfered m the intestine qnarrels of Uruguay ; and 
Montevideo was besh^ by bis forces, allied with the native par- 
tisans of General Oribe, for nine ywre (1842-61). From the era of 
its ind^endence to about 1870 the history of Uruguay is a long 
reewd of foreign invasions and intrigues, financial rain, and politi- 
cal fbQy aad crimn 
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entirely granitic, with steep and rugged coasts, accessible 
only at a few points. The island aSbrds pasturage to a 
few sheep and horses, and contains some small villages, 
the chief being St Michel The inhabitants are princi- 
pally pilots and fishermen The total population in 1886 
was 2307 

USHER, James (1580-1656), prelate and scholar, was 
bom in the pansh of St Nicholas, Dublm, on 4th January 
1580. He was the eldest son of Arnold Ushei, one of the 
six clerks in Chancery, and descended from the house of 
Nevill, one of whose scions, accompanying John Planta- 
genet to Ireland in the capacity of usher in 1186, adopted 
his official title as a surname James Usher was sent to 
a school in Dubhn opened by two political agents of 
James VI of Scotland, who adopted this manner of 
averting the suspicions of Ehzaheth’s Government from 
their real object, which was to secure a party for James 
in Ireland in the event of the queen’s death. In 1593 
Usher matnculated as one of the first students at the 
newly-founded university of Dublin, whose charter had 
been obtained in 1592 by his uncle Henry Usher, arch- 
bishop of Armagh He proved a dihgent student, devoting 
much attention to controversial theology, graduated as 
M.A in 1600, and became a fellow of Trinity College. 
On the death of his father in 1598 he resigned 
family estate to his younger brother, reserving only a 
small rent-charge upon it for his own maintenance, and 
prepared to enter into holy orders. When he was but 
nineteen he accepted a challenge put forth by Henry Fitz- 
simons, a learned Jesuit, then a prisoner in Dublin, in- 
viting discussion of Bellarmine’s arguments in defence of 
Roman Catholicism, and acquitted himself with mudi dis- 
tinction. In 1600 he was appomted proctor of his college 
and catechetical lecturer in the university, though still a 
layman, and was ordained deacon and priest on the same 
day, in 1601, while still under the canonical age, by his 
unde the primate. In 1606 he became regius professor 
of divinity and also chancellor of St Patrick’s cathedral, 
Dublin. He was a frequent visiter to England to purchase 
books for his college hhrary, and upon similar errands, 
making on these occasions the acquaintance of the most 
eminent scholars in London, Oxford, and Cambridge, such 
as Camden, Selden, Sir Thomas Bodley, and Sir Robert 
Cotton. He took his degree of D D. in 1612, and in the 
following year published his first printed work, though not 
his first literary composition , — Gravissimss Quiestionis de 
■ Ghn^immnm EccUdarm^ in Occidenti& prssserhm paiiiibve, 
ah ApostoNcis temporUm ad nostram usque setatem, cmtxnua 
\ succemone et status Hietwriai Eiq>licado, wherem he took 
up the history of the Western Church from the pomt 
where Jewel iad left off in his Apology for the Church of 
England^ and carried it on from the 6th till past the middle 
of the 13th century, but never completed it. In this same 
year he married Phoeb^ daughter of Dr Luke Chaloner, 

: a wealthy heiress. In 1615 he took part m an attempt 
of the Irish clergy to impose a Calvinistic confession, em- 
bodying the Lambeth Articles of 1695, upon the Irish 
Church, and was delated to Ring James in consequence. 
But on his next visit to England m 1619 he brought with 
.him an attestation to his orthodoxy and high professional 
standings signed by the lord deputy and the members of 
the privy council, which, together with his own demeanour 
in a private corference with the king, so influenced the 
latter that he nominated Usher to the vacant see of Meath, 
of which he was consecrated bishop in 1620. In 1622 he 
, published a controversial Eiscowrse of the Eeligwn, aneuntly 
Professed by the Irish and British^ designed to show that 
they were in agreement with the Church of England and 
opposed to the Church of Rome on the points in debate 
Iw^een those churches. In 1623 he was made a pnvy 
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councillor for Ireland, and in tlie same year was summoned 
to England by the king that he might more readily carry 
on a work he had alre^y begun upon the antiquity of the 
British churches. While he was detained on this business 
the archbishop of Armagh died in January 1624, and the 
king at once nominated Usher to the vacant pnmacy, but 
severe illness and other causes impeded his return to Ireland 
until August 1626. 

For many years Archbishop Usher was actively em- 
ployed both in the government of his diocese and m the 
pubhcatioii of several learned works, amongst which may 
be specified Emmanuel (a treatise upon the Incarnation), 
published m 1638, and Bmtanmcarum Ecclemarum Anfi- 
quitates^ m 1639 In 1634 he took part m the convocation 
which drafted the code of canons that formed the basis of 
Irish ecclesiastical law till the disestablishment of the 
Irish Church in 1869, and defeated the attempt of Bram- 
hall, then bishop of Derry and later his own successor m 
Armagh, to conform the Irish Church exactly to the 
doctrmal standards of the English. He put the matter 
on the ground of preserving the independence of the Irish 
Church, but the real motive at work was to maintam the 
Calvinistic element mtroduced in 1615. In 1640 he.paid 
another visit to England on one of his usual scholarly 
errands, meaning to return when it was accomphshed. 
But the rebellion of 1641 broke out while he was still at 
Oxford, and he never saw his native country again. He 
published a collection of tracts at Oxford in that year, 
inclusive of a defence of Episcopacy and of the doctrine of 
non-resistance One blot on his memory is that, being one 
of the five prelates whom Charles L consulted whether he 
could conscientiously assent to the Act of attainder against 
the earl of Strafford after having pledged his word to him 
for his safety. Usher joined in the casuistical advice given 
by all except Juxon, who alone told the king that his 
pledged word could not be lawfully broken. All User’s 
property in Ireland was lost to him through the rebellion, 
except his books and some plate and furniture, but he was 
assigned the temporalities of the vacant see of Carlisle for 
his support. In 1643 he was offered a seat m the As- 
sembly of Divines at Westromster, but declined it publicly 
in terms which drew upon him the anger of the House of 
Commons, and an order for the confiscation of his library 
was averted only by the interposition of Selden. He 
quitted Oxford in 1645 and went into Wales, where he 
remained till 1646, when he returned to London, and was 
in 1647 elected pr^her to the Society of Lincoln’s Inn, 
an office he contmued to hold till a little before his death. 
During his residence in Wales a hyper- Calvinistic work 
entitled A Body of Divinity, or the Sum and Substance of 
the Chmstictn Religion^ was published under his name by 
Downham ; and, though he repudiated the authorship in 
a letter to the editor, stating that the manuscript from 
which it was printed was merely a commonplace-book into 
which he had transcribed the opinions of Cartwright and 
other English divines, often disapproving of them and 
finding them dissonant from his own judgment, yet it has 
been pemistently cited ever since as UsheFs genuine work, 
and as lending Ms authority to positions wMch he had long 
abandoned, if he ever mamtained them. In 1648 he had 
a conference vdth Charles I in the Isle of Wight, assisting 
him in the abortive negotaations with Parliament on the 
question of Episcopacy. In 1650-54 he published the 
work which at tlm time and for more than a century after- 
wards accounted his most important production, the 
Annales F^rterts et I^ovi Testamentt, in which he propounded 
a scheme of BibHcal chronology which held its ground until 
disproved by very recent advances in scholarship, and 
whose dates were inserted by some unknown authority 
in the margin of reference editions of the authorized vm:- 
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sion. He wa& to some extent favoured by Cromwell after 
he became lord protector, who seems to have promised 
Usher a pension and a grant for twenty-one years of the 
lands belonging to the see of Armagh , but there is uo 
proof that either was actually carried out lu 1655 Usher 
published his last work, De G7tsca LXX Init) pt etwa Yer- 
sione Syntagma. He died on 20th ilaich 1656, in Lady 
Peterborough’s house at Reigate in Surrey. His body 
was bnned in Westminster abbey, ra the chapel of St 
Erasmus. To one daughter who survived him he left his 
library, and she sold it to the officers and soldiers of 
Cromwell’s army in Ireland, who deposited it in Dublin 
castle, whence it was removed at the Restoration and 
given, according to Usher’s onginal purpose, by direction 
of Charles 11. to the hbrary of Trmity College, of w’liich it 
still forms a part. 

Usher's works aie very numeioua, and weie first collected by 
Ellington and Todd, Dublin, 1847, in 17 vols. (R. P. L ) 

USKUP, UsKUB, or Sxoplie, a town of European 
Turkey, capital of the sanjak of the same name and of 
the vilayet of Kossova, on the upper Vardar river, about 
160 miles north-west of Salomki It occupies a pictur- 
esque and important strategic position near the southern 
foot of the Skhar-dagh (Scodrus), which connects the 
Balkan range in the east with the Bosnian and Albanian 
highlands in the west, and forms the water-partmg be- 
tween the streams fiowing north to the Danube and those 
going south to the ^Egean. Here also con\ erge the ethno- 
logical domains of the Albanians and Slavs (Servians, 
Bosnians, and Bulgarians), so that the population, estimated 
at 28,000, is of a somewhat mixed character Ubkup has 
some flounahing industries, such as leather and metal- work, 
weaving and dyeing, and is the centre of a rich agri- 
cultural district growmg large quantities of fruits and 
cereals It is the residence of the provincial governor, 
the seat of a Greek archbishop, and one of tee cMef 
stations on tee main line of railway which runs from 
SaloniM up the Vardar valley to Bosnia. It communicates 
with tee Simnitza valley and with Prisren by jiracticable 
roads running north and north-west over the encircling 
ranges. 

Uskup retains in a slightly modified form the ancient name of 
Skapi (Skopi), a city of Fteoma (north Macedonia), foimiBg a 
northern outpost of Greek and Bomau culture towards Dardania 
and Dacia Anreliani 

USURY An ancient legal conception, it has been 
said, corresponds not to one but to several modern concep- 
tions ; and the proposition is equally true when economic 
IS substituted for legal Until quite recent times tee term 
“ usury ” covered a number of essentially different social 
phenomena. “ Thou shalt not lend upon usury to thy 
brother, usury of money, usury of victuals, usury of any- 
teing teat is lent upon usury. Unto a stranger thou 
mayeat lend upon usury , but unto thy brother thou shalt 
not lend upon usury, that tee Lord thy God may bless 
thee” (Deut. xxui. 19, 20) In this sentence we find in- 
terest of aU kinds blended together, and the naturtil 
economic tendencies directly counteracted by the moral 
and religious law. At tee present day, “usury,” if used 
m the old sense of the term, would embra.ee a multitude 
of modes of receiving interest upon capital to which 
not the slightest moral taint is attached The man who 
does not in some shape or other lend Ms capital upon 
usury ” is, in the modem world, generally considered as 
lacking in his duty to himself or his family. The change 
in the moral attitude towards usury is perhaps best ex- 
pressed by saying teat in ancient times so much of the lend- 
ing at interest was assocmted with cruelty and hardship teat 
ail lending was branded as immoral (or all interest was 
usury in the moral sense), whilst at present so little lending 
takes place, comparatively, except on commercial principles, 
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that all lending k regarded as free from an immoral taint. I 
This change in the attitude of common-sense morality m 
Tfiafiect to “anything that is lent upon usury” is one of 
the most peculiar and instructive features in the economic 
progress of isociety. 

“ It is vrorthy of remark,” says Grote {HutoTy of 
fJr€€re^ vol. ill. p. 144), “ that the first borrowers must 
have been for the most part men driven to this neces- 
sitj* by the pressure of want and contmcting debt as 
a desperate resource without any fair pospect of ability 
to pay ; debt and famine run together in the mind of the 
poet Hesiod. The borrower is in this unhappy state rather 
a distressed man soliciting aid than a solvent man capable 
of making and fulfilling a contract ; and if he cannot find 
a friend to make a free gift to him in the former character 
he would not under the latter character obtain a loan from 
a stranger except by the promise of exorbitant interest 
and by the fullest eventual power over his person which he 
is in a position to grant.” This remark, though suggested 
by the state of society in ancient Greece, is largely appli- 
cable throughout the world until the close of the early 
Middle Ages. Borrowers were not induced to borrow as 
a rule with the view of employing the capital so obtained 
at a greater profit, but they were eompell^ of necessity to 
borrow as a last resort. The conditions of ancient usury 
find a graphic illustration in the account of the building 
of the second temple at Jerusalem (Neh. v. 1-12). The 
reasons for borrowing are famine and tribute. Some said, 
“We have mortgag^ our lands, vineyards, and houses 
that we might buy com, because of the dearth j ” others said, 

“ Wa have borrowed money for the king’s tribute, and that 
upon, dnr lands and vineyards . . . and, lo, we bring into 
bondage our sons and our daughters to be servants, . . . 
neither is it in our power to redeem them, for other men 
have our lands and vineyards.” In ancient Greece we find 
similar examples of the evil effects of usury, and a law of 
bankruptcy resting on slavery. In Athens about the tame 
of Solon's legislation (594 B.c.)the bulk of the population, 
who had originally been small proprietors or metayers, 
became gradually indebted to the rich to such an extent 
that they were practically slaves. Those who still kept 
their property nominally were in the position of Irish 
cottiers ; they owed more than they could pay, and stone 
pillars erect^ on their land showed the amount of the 
debts and the names of the lenders. Usury had given all 
the power the state to a small plutocracy. The remedy 
whm Solon adopted was of a kind that we are accustomed 
to eonsider as purely modem. In the first jplace, it is true 
that according to ancient practice he proclaimed a general 
mnadk^tm, or shaking c€ of burdens : he cancelled aH the 
debts made on the security of the land or the j^rson of the 
debtor. This measure alone would, however, have been of 
little service, had he not at the same time enacted that 
henceforth no lows could be made on the bodily security 
of the debtor, and the creditor was confine to a share of 
the j«operty. The oonscq^uence of this simple but effective 
refomi was that Athens was never again disturbed by the 
agitation of insolvent debtors Solou left the rate of 
intmett to be dbtemnnaed by free ccmtract, and sometimes 
tim rate waa axeeedhi^y h%h, but none of the evils so 
^tnar^y present in aniiqpniy wmre coEpexienced. 

When we turn to Bcana, we find exact^ the same difS- 
eult^ arising, Imtth^wei^'nev^aucoessniUy met. Asm 
Athens iu early timec, the man of the peopfo were yeomen, 
Sviimos thdr oprmimsall ntatef^ imd intmue they became 
in debt. Aoeordm^y the l^gudatimi of the 
XUk Sbmes, about 500 B.a» 'fims mleaadm to strike at 
ti» aril ly a inammum rate of intere^. U&- 

fiEUtunatefy^ howevn^noalt^ was made iu the law 
ofidsH axA Hm attmciiijt toregidaio the rate of interest 


utterly failed. In the course of two or three centuries 
the small free farmers were utterly destroyed. By the 
pressure of war and taxes they were all dnven into debt, 
and debt ended practically, if not technically, in slavery. 
It would be difficult to over-estimate the importance of the 
influence of usury on the social and economic history of the 
Boman republic. In the provmces the evils of the system 
reached a much greater height. In 84 b c the war tax 
imposed by Sulla on the province of Asia was at first 
advanced by Boman capitalists, and rose within fourteen 
years to six times its original amount. It is interesting 
to observe that the old law of debt was not really abolished 
until the dictatorship of Julius Caesar, who practically 
adopted the legislation of Solon more than five centuries 
before j but it was too late then to save the middle class. 
About this time the rate of interest on first-class security 
iu the city of Rome was only about 4 per cent,, whilst in 
the provinces from 25 to 50 per cent were rates often 
exacted. Justinian made the accumulation of arrears 
{anatocismus) illegal and fixed the rate at 6 per cent, 
except for mercantile loans, in which the rate received 
was S per cent. On the whole it Tras truly said of usury 
during the republic and early years of the empire * “ Sed 
vetus urbi fenehre malum et seditionmn discordiarumque 
creberrima causa.” Even when it came to be authorized 
by Boman law under certain restrictions, it was stiU looked 
upon as a pernicious crime “ Cicero mentions that Cato, 
being ask^ what he thought of usury, made no other 
answer to the question than by askmg the person who 
spoke to Mm what he thought of murder.” 

It was only natural, considering the evils produced by 
usury in ancient Greece and Borne, that philosophers Should 
have tried to give an a priori explanation of ihese abuses. 
'Die opinion of Aristotle on the barremess of money be- 
came proverbial, and was quoted with approval throughout 
the hliddle Ag^. This coudemnatiou by the moi^ists 
was enforced by the fathers of the church on the conversion 
of the empire to Christianity. They held usury up to 
detestation, and practically made no distinction between 
interest on equitable moderate terms and what we now 
term usurious exactions.^ The consequence of the con- 
demnation of usury by the church was to throw all the 
dealing in money in the early Middle Ages into the hands 
of the Jews, A foil account of the mode in which this traffic 
was conducted in England is given by Madox in chapter 
vii. of his History of the Exchequer (London, 1711) The 
Jews were considered as deriving all their privileges from 
the hand of the king, and every privilege was dearly honght. 
There can be no doubt that they were subjected to most 
arbitrary exactions. At the same tim^ however, their 
dealings were nominally under the supervision of the Jews’ 
exchequer, and a number of regulations were enforced, 
partly with the view of protectmg borrowers and partly 
that the king might know how much his Jews could afford 
to pay. It was probably mainly on account of this money- 
lending that the Jews were so heartily detested and liable 
to such gross ili-treatment by the pet^le. A curious 
illustration of this popular animosity is found in the 
insertion of a clause in the charters granted by Henry HI. 
to ETewcastle and Derby, forbidding any Jew to reside in 
either place. Ultimately in 1290 Hie Jews were expelled 
in a body from the kingdom undar circumstances of great 
Mttbarity, and were not allowed to return until the tune 
of CromivelL Before the expulsion of the Jews, however, 
in spite of canonical opposition, Christians had begun to 
take inters openly; and one of the most interesting ex- 
amples of the Captation of the dogmas of the Church of 

* Pw a popular account of the reasons given in support of the 
oanonfcal ol^wMona to nstuy, and of the modifications and exceptions 
admitted ia some quarters, see W, Cajmmgham’s Usury. 
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Kome to the social and economic environment is found m 
the growth of the recognized exceptions to usury. In this 
respect the canomcal wnters denved much assistance from 
the later Eoman law Without entering into techmcalities, 
it may be said generally that an attempt was made to 
distinguish between usury, m the modern sense of unjust 
exaction, and mterest on capital. Unfortunately, however, 
the modifications which were really admitted were not 
openly and avowedly made by a direct change m the 
statutes, but for the most part they were effected (as so 
many early reforms) under the cover of ingenious legal 
fictions. One of the most curious and instructive results 
of this treatment has been well brought out by Walter 
Ross m the introduction to his Lectures on the Law of 
Scotland (1793). He shows, m a very remarkable manner 
and at considerable length, that “ to the devices fallen upon 
to defeat those laws against usury) the greatest part 
of the deeds now m use both in England and Scotland 
owe then onginal forms” (vol. i p. 4). One of the 
consequences of this indirect method of reforming the law 
was that in some cases the evil was much exaggerated. 
“The judges,” says Ross, “could not award mterest for 
the money; that would have been contrary to law, a 
moral evil, and an oppression of the debtor; but, upon 
the idea of damages and the failure of the debtor in per- 
formance, they unmercifully decreed for double the sum 
borrowed.” He may well remark that imagination itself 
13 incapable of conceivmg a higher degree of inconsls^ 
eney in the affairs of men (compare Blackstone, vol m. 
pp 434, 435). 

In the limits assigned to this article it is impossible to 
enter further mto the history of the question, but an attempt 
may be made to summarize the principal results so far as 
they bear upon the old controversy, which has again been 
revived m some quarters, as to the proper relation of law 
to usury and mterest. (1) The opimon of Bentham that 
the attempt directly to suppress usury (in the modem 
sense) will only increase the evil is abundantly verified 
Mere prohibition under penalties will practically lead to 
an ad^tional charge as security against risL 'Hie evils 
must be partly met by the general principles apphcable to 
aU contracts (the fitness of the contracting parties, &c.) 
and partly by proviaons for bankruptcy. Peculiar fonns 
of the e^ such as mortgaging to excessive amounts in 
countries largely occupied by peasant proprietors, may be 
met by particular measures, as, for example, by forbidding 
the accumulation of arrears. (2) The attempt to control 
mterest in the commercial sense is both useless and harm- 
ful It is certain to be met by fictitious devices whidi at 
the best will cause needless inconvemence to the contract- 
ing parties ; restraints will be placed on the natural flow 
of capital, and industry will suffer. (3) In the progress of 
society borrowing for commercial purposes has gr^ually 
become of overwhelming importance compared with borrow- 
ing for purposes of necessity, as in earlier times. By far | 
the greater part of the interest now paid in the civilized ! 
world is, in the language of the EngIM economists^ only a 
fair reward for risk of loss and for management of capital, 
and a necessary stimulus to saving. 

For information upon the modem legislation affecting 
the subject, see IinraatEST and Pledge. 

On the increasing share of the prodacts of industry given to 
labour ooxnnsred with capital, compare Leroy-Beanlieus B^rh- 
tian. dcf (1880), and E. Atkinson’s Dwtribution of Frodwits 

{im) Margin <f Profits ( J. S Nt.) 

Plate It UTAH, a TerritOTy of the United States, bounded on 
the N by Idaho and Wyoming, on the E. by Colorado, 
on the S. by Aiizon^ and on the W. by Nevada. The 
eastern boundary coincides with 109‘ and the western 
with 114“ W. long. The southern boundary is the 37th 
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parallel of latitude , the northern is on the 42d parallel 
between the meridians of 114’ and IIT, while east of the 
latter mendian it follows the 41st parallel The area of 
Utah IS 84,970 square miles. 

The surface ia greatly diversified, containing high moun- 
tains, broad arid valleys, and desert plateaus Near the 
middle of the northern boundary the Wahsatch Mountains 
enter the Territory, and they extend southward along its 
middle line, finally degenerating into plateaus whose eleva- 
tion diminishes southward. This is the principal moun- 
tain range of the Territory, and its position marks the 
high^t knd, from which, as a watershed, the streams flow 
off eastward and westward, the former to the Colorado of 
the West, the latter to sink m the Great Basin East- 
ward from the Wahsatch, along the northern boundary of 
Utah, stretches a broad, massive range, known as the 
Umt^. These mountains are exceptional m that their 
trend is east and west, i.e., nearly at right angles to the 
other uplifts of the Rocky Mountain system South of 
this range and east of the Wahsatch is a region of pla- 
teaus, horizontal or but sightly inclined, and receding step 
by step from the high mountains. In this region aU the 
streams flow in canons carved in the nearly horizontal 
sandstones and limestones, to depths ranging from a few 
hundreds to several thousands of feet. West of the Wah- 
satch stretches the Great Basin, a region having no outlet 
to the sea. Its surface presents an alternation of broad 
desert valleys and narrow abrupt mountain ranges, rising 
slrarply from the valleys. The mean elevation of the Tem- 
toiy is 6100 feet. The lowest portion is near the southern 
border, where it ia less than 3000 feet above the sea ; 
but, on the other hand, many mountain summits exceed 
13,000 feet lu height. Of the principal peaks may be 
mentioned Mount Nebo (11,680 feet) in the Wahsatch 
Range, and Gilberts Peak (13,987), La Motte (12,892), 
and Burro (12,834) in the Uintah Range. The principal 
stream of eastern Utah is the Colorado of the West. This 
is formed by the junction of Green river, which rises in 
the Wind River Mountains of Wyoming, and the Grand, 
whose sources are m the snow-fields upon Long’s Peak in 
Colorado The Green and the Colorado receive numerous 
branches from the Umtah and Wahsatch Ranges, among 
them the Uintah, Price, Fremont, San Rafael and Tirgin. 
With the exceprion of the fixst-named, all these streams 
have riieir courses far below the general surface, in the 
chaxactenstic canons of this strange region. In western 
Utah the climate is very and, and, consequently, there are 
few livmg streams. The Great Basin, of which this region 
forms a part, consists of a large number of basins, differmg 
greatly in magnitude. In each of these the waters from 
the surrounding mountains Hink or collect in a lake, which, 
having no outlet, rises or falls with the excess of supply 
or evaporation The largest of these basins is that of 
Great Salt Lake, which stretches along the western base of 
the Wahsatch Range. The lowest part of this valley is 
occupied by the lake, into which drain the rivers from the 
western slope of the mountains, the chief beiog the Bear, 
Weber, and Ogden, while the Provo, Spanish Fork, and 
American Fork contribute to it through Utah Lake and 
the river Jordan. In former geologic times Great Salt 
I^e had an extent vastly greater than at present, as is 
evidenced by the well-marked shore-lines upon the moun- 
tains around and within its basin. These ^ore lines have 
an altitude nearly 1000 feet higher than the present level 
of the lake. This higher stage, which has been named 
I^ike Bonneville, was reduced to its present st^e primarily 
by the formation of an outlet at the northern end of Cache 
vall^, by which its waters flowed off through Snake and 
(Columbia rivers to the Pacific, and secondwiiy by the 
excess of evaporation over supply. Since the settlement 
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of the country, the surface of the lake rose, so that from 
an area of 1700 square miles in 1849 it bad expanded in 
1870 to about 2360. But in more recent y^s it has 
been slowly receding. Together with these general move- 
ments, slight oscillations with the changes of season are 
constantly going on. As Great Salt Lake has no outlet 
save evaporation, its water contains a large amount of 
saline matter m solution. The proportion varies inversely 
with the varying height of the water in the lake, ranging 
fiom 14-8 to *22*4 per cent, by weight. The only other 
bodies of w’ater of considerable magnitude are and 
Utah Lakes, both fresh and both tributary to Great Salt 
Lake. Besides the tributaries to Great Salt Lake, the 
only other stream of importance west of the Walmtch 
is the Sevier, which, rising in the plateaus south of the 
Wahsatch, passes by a circuitous route into the deserts 
to the west, where it sinks. Formerly it flowed into 
Sevier Lake, whence its waters were evaporated, but the 
extensive use of the river for irngation has caused the 
lake to disappear. 

Geology. The Walmtch Range is in general terms a great mono- 
clinsl uplift, although in detail it is a complicated system 
of uplifts and faults. The general dip of the beds is to- ; 
wards the east, while the fractured edges face the Great 
Basin. The core of the range is composed of Archman 
rocks, while sedimentary bed^ as high as the Jurassic, are 
found upon its eastern flank. The Uintah Range is a 
broad anticlinal, surmounted by rocks of the Carbomferous 
age, with more recent formations lying upon its north and 
south flanks. The rocks of the plateau region are almost 
entirely sedimentary and lie horizontally, or nearly so. 
The ran^ of the Great Basin are of diveri^ed character, 
a large proportion of them being monoclinal uplifts, eiqicfr 
ing the Arduean rocks, with sedimentaries tilt^ upon thmr 
slopes. The valleys have in all cases a floor of Quaternary 
deposits, which eiectnally cover the rock formations that 
underlie them. 

Faimt The animal and vegetable life presents variety corre- 

*nil sponding with that of the topography. Upon the moun- 
tains and high plateaus are forests of Omiferas^ with groves 
of a^n skirting them at their lower hmit. Here are 
found bears of different species, the mule deer, and occa- 
siomtdiy the elk (wapiti) and the antelope. Upon the lower 
plateaus and in the desert valleys of the Great Basin 
life is not abnndani Bnon pine and cedar, Artmma^ 
cacti, and yucca characterize the vegetation; while of 
animals there are few except the coyote, prairie dog, rattle- 
snake; and scorpion, 

Fopals- lllte settled portkm of Utah lies mainly along the w^stmm 

^ baae of the Widisatch and in the vali^ of that range, 
jttrtacularly in the nortfaein part of the Tmritoiy. There 
are also conridereHe settlements near the southern bound- 
ary, in the valleys of the Virgin river. The population 
numbered 143,963 in 1880, showing an increase of 65*8 
per cent since 1870. The population is at present (1888) 
probably not far from 175,000. In 1850 the total wms 
only 11,380; in 1860 it had risen to 40,273, and in 1870 
to 86,783. PMwbly four-fifths of the population are 
adhereDts of the of Jesus Christ of Latter Day 

Saints” dr as they ore popularly designated 

j^see Hcawoshfiity. prepottwm la steadily diminish- 
ing as the minmg mdryghneSfC the mmiufactares, and tranS' 
pc^tkm increase, thue brin|png^» a icoostwatly-incmsing 
element. Of the aggregate tooputetaa males 
are Miidly k errek of hnnalre: k there were 
3)0 liirperfk 98 of. the ktt«r, ribwikif 4hat p(^- 
paf mi otri) isaei«i«i th iiwpokipB of 

maS^iam m linger m 1880 

irere 44 k 100 ueMree, nearly <me> 

^Mis^^ihepopiktloairereTO Of this foreign 


A H 

element there came from England, 19,654, Denmark, 
7791; Sweden, 3750; Scotland, 3201; Wales, 2390, 
Ireland, 1321; Norway, 1214; Switzerland, 1040, Ger- 
many, 885. Thus England supplies nearly one-half and 
Denmark nearly one-:&th, whde Germany and Ireland, 
which furnish the great bulk of the immigrants to the 
Umted States at large, are but feebly represented among 
the Mormons. 

Utah is divided into twenty-four counties, enumerated, 
with their population in 1880, in the subjoined table. 


Countj 

Pop 

County 

Pop 

County 

Pop 

Beaver . 

Box Elder . 
Cache . . 
Da'^ . . 
Emery . 
Gartieldl 

Iron . . 

Juab . 1 

8,913 

6,761 

12,662 

6,279 

566 

4,013 

3,474 

Eane 

Milliard 

Morgan 

Pilfte 

Rich 

Salt Lake I 

San Jnan 

San Pete . . 

3,086 

3,727 

I, 788 
1,651 
1,268 

81,977 

204 

II, 657 

Sevier 

Summit 

Tooele 

Uintah 

Utah 

Wahsatch 

Washington 

Weber 

4,457 

4,921 

4,407 

709 

17,973 

2,927 

4,286 

12,844 


The principal cities, with their populations m 1880, are, 

— Salt Lake City, the capital of the Territory, 20,768, 

Ogdex]^ in the Salt Lake valley, at the confluence of the 
Ogden and Weber rivers, 6069 ; Provo, in the valley of 
Ul»h Lake, 3432; and Logan, in Cache valley, 3396. 

There are numerous other smaller places, making a large 
aggregate of city and village population. This is a result 
of the policy of the Mormon Church, which has favoured 
the grouping of the fanning population in villages. 

As everywhere thron^out the westerh United States, Climate, 
with the altitude above the sea there is a gradation of 
climate with respect to aridity. Upon the higher mountains 
there is sufiScient rainfall for the needs of vegetation. But 
upon the low country the precipitation is slight, so that 
irrigation is almost nniver^y practised by the agricul- 
turist. The annual rainfall at Salt Lake City, which is 
very favourably situated, being south-east of Great Salt 
Lake and at the immediate base of the Wahsatch Moun- 
tains, is about 30 inches. In all other habitable parts of 
the Territory it is leas, being not greater than 10 inches 
in the southern and western portions Temperature, also, 
has a wide range in different parts of the Territory, The 
mean annual temperature at Salt Lake City, which may 
serve as an average of the habitable parts of Utah, is about 
45". The range of temperature between summer and 
winter and between day and night is very great, and the 
dknges of temperature are often startling in their magni- 
tude and abruptness. 

The principal industries of TJ tab are agriculture and mining. Industry. 
At Stalt Lake City and Ogden some mannfecturing is done, and 
in the reancfte of the Temtory cattle and sheep raising is 
csnied on to a limited extent Agncultare is confined mainly to 
the hlormons, while mining enterprise is earned on almost ex- 
cltndvely by Gentiles. In 1880 the area of land m farms was 
acres, or 1*2 per cent of the total area of the Terntoiy 
A little over two-thirds of this was classed as improved, and nearly 
«U the available water in the Territory was used to cultivate it 
The average size of the farms was 69 acres, which was less than in 
any other State or Territory. The total value of the annual agn- 
cnltui^ produce was valued at $3,337,410. The number of mann- 
fecturing establishments was UQ and the value of the product 
14,324,992. The principal mineral products are silver and lead, 
which are found associated in the same ores. The mmes are 
situated almost entirely in the Wahsatch Bange, east and south- 
east of Salt Lake City, During 1885 silver to the value of 
16,759,000 aud 23,000 tons of lead were mined. Of the latter 
metal Utah, next to Colorado, produces the largest quantity of 
any State or Territoiy of the Union. 

Utah is well supplied with railroads. The Union and Central Com- 
Facifio Bailroada cross B near the northern boundary, the junction mumca- 
qf these two hues being at Ogden. From this place a branch of tion. 
the Union Pacific rnna northward to Montana and another sonth- 
waprd to Salt lake City and thence to the southern part of the 
, Territory, The Denver and Bio Grande Western connects Salt 
Lake City with PneKtOi in Colorado. In addition to these, there are 


1 Formed sines tlie census of 1880 naafa&en. 
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numerous short branches in the moimtains, making a total length 
of 876 miles in operation at the close of 1885. 

The esecative is administered by a goremor and a secretory, ap- 
pointed by the president of the U'nit^ States, and by a treasurer, 
nominated by the governor. There is a legislature, the members 
of which are chosen by the people The judiciary consists of a 
chief justice and tvio associate justices, together with a United 
States district attorney and a marshal, all appointed by the pre- 
sident of the Umted States The Territory has no debt 
taxable property was assessed in 1885 at $34,821,937 The rate 
of taxation was $1 20 per $100 One-fonrth of the sum raised is 
for the support of common schools 
While in some respects the miluence of the Mormon Church 
upon its communicants is for good, in promotmg industry, eco- 
nomy, and sobriety, there are other features of it which are not 
only objectionable but dangerous Polygamy is but an mcident of 1 
the system, and the only objectionable one which can he suceeas- i 
fully combated. The all-powerful influence of the church in things 
temporal as well as in things spintual is a dangerous feature, and 
one which can only be corrected by slow-moving social mfluences 
For many years Congress bos been trying to frame legislation which 
would destroy polygamy in Utah, but until recently the action of 
the courts was frustrated and the laws nullified by the power of 
the Mormon Churclu All elective offices were filled by Mormons 
Junes were necessarily made up mainly of Mormons, whose obliga- 
tions to the church were superior to any Gentile oath. The Ed- 
munds Bill, passed in 1882, was the first efficient piece of legisla- 
tion. This measure declared all elective offices vacant, and consti- 
tuted a commission to oversee elections and appomt the j'ndges 
and other officers of election. It disffianchised aU polygamists. It 
annulled the action of the Territorial legislature m extending the 
ballot to women. It disquahfied from service on ^unes all who 

S ted the dogmas of the Mormon Church regarding polygamy 
r the operation of this Act the leading polygamiste have either 
been sent to jail or have gone into hiding A bill of a still more 
drastic nature was passed by Congress in 1887 It annulled all Acts 
of the Temtonal legislature designed in the remotest degree for 
the protection of polygamy It provided that m trials for poly- 
gamy the wife may be a competent witness, that every mamage 
ceremony shall he made a matter of pubhc record, and that ^ 
illegitimate children shall be disinhented. It annulled all Acts 
of the legislature incorporating and continuing the ebartere of the 
Momoii Church and of the Perpetual Emigration Fund Co , and 
confiscated their property, with the exception of the church build- 
ings and paraonages, devotmg it to the support of common schools 
in the Temto^ 

The area of Utah was acquired by the United States from Mexico 
in 1848, under the provisions of the treaty of Guadelupe Hidalgo 
It was organized as a Temtory m 1860, and at that time it com- 
prised all the country lying between the eastern boundary of Cali- 
iomia and the western border of the Great Plains. The subsequent 
creation of Nevada, Colorado, and 'Wyommg reduced it to its 
present limits In 1847 the Mormons^ under the leadership of 
Brigham Young, had commenced to make settlements in Salt 
Lake valley, and they rapidly extended themselves over the fertile 
valleys of the Temtory. Prior to the advent of railroads very few 
Gentiles settled in Utah ; hut in recent years, as this once remote 
r^on has become easily accessihle, the Gentile element has greatly 
increased. For farther details of the history of the Temtory, see 
Mormoks. {H G*.) 

UTICA (IrvKuj), an ancient Phcenician colony in Afnca 
near the mouth of the Bagradas (Majerda), about 20 milra 
north-west of Carthage The site, which is still covered 
with ruins, including those of a vast amphitheatre, lies on 
a MU wMch is now 8 or 10 miles from the coast, but in 
ancient times a bay ran close up to the city, and the 
remains of quays can still be trac^ Founded 1101 b c 
(see vol. xviii. p. 806), Utica was nearly three centuries 
older than Cart^e. The two cities were generally allies, 
but Utica, jealous of its neighbour, sometimes acted inde- 
pendently, and in the Third Punic War it made a 8ej«.mte 
peace with Eome, and reaped the fruits of the destruction 
of the greater Punic city, burning the emporium of Boman 
trade and the capital of the province, till Carthage was re- 
built by Ctesar in 44 b.c. It was here that the yom^er 
Cato killed himself. Utica received the Homan eivitas from 
August!^ was made a colony by Hadrian, and received the 
Jtts IfyUicum. from Septimius Severus. The city was finally 
destroyed by the Arabs. 

The name of Utica is probably Phoenician, and is generally taken 
to stand for np'rijt, the old ” ciiy, perhaps as distinguish^ from 
Carthage, the "new city ” Olshauaen, however, suggests the fom 
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("colony”}. The ruins at Bu Shdtir were identified with 
Utica by Shaw For plans and a reconstruction, see Dauv, Empona 
PhinicUHs, and atlas to Tissot, Gsog. P/or AW d'Jfnque (ISSSj 

UTICA, a city of Oneida county, Kew York, tfnited 
States, about 180 miles north-north-west from New York 
City, 13 situated on the south bank of the Mohawk, about 
400 feet above sea-level. The site of the city has a gentle 
slope towards the river. The surrounding country is 
thickly settled, the principal industries being the manu- 
facture of cotton, woollen, and iron goods, the production 
of butter and cheese, and the raismg of hops. Utica is 
the chief market for cheese in the United States The city 
is touched by five railroads, the New York Central and 
Hudson River ; New York, Ontario, and Western j Rome, 
Watertown, and Ogdensburg , Delaware, Lackawanna, and 
Western j and New York, West Shore, and Buffalo; and by 
the Erie Canal The city is irregi^rly built. Of the 
manufacturing industries, wMch are varied, the most im- 
portant is that of clothing, and next to it is that of boots 
and shoes One of the State lunatic asylums is in Utica 
The population of the city in 1880 was 33,914, an increase 
in ten years of less than 12 per cent., and in 1887 it was 
estimated at 40,000. 

The first settlement at TJ tica was made near the middle of the 1 Sth 
century. In 1798 the vdlage was incorporated, and it received a 
city chart er m 1832 

UTILITARIANISM. See Ethics, voL viii. pp 605-7 

UTRECHT, a province of Holland bounded north by 
North Holland and the Zuyder Zee, east by Guelderland, 
south by Guelderland and South Holland, and west by 
South Holland, has an area of 534 square miles and a 
population (1886) of 212,464. It belongs chiefly to the 
basin of the Rhine; the Neder Rijn, wMch sLrts its 
southern border, after sending off the Kromme Rqn at 
Wijk, becomes the Ldc, and the Kromme Rijn, m its 
turn, after sending off the Vecht at Utrecht to the Zuyder 
Zee, assumes the name of the Oude Rqu. The north- 
eastern portion of the province is drained by the Eem, 
wMch falls into the Zuyder Zee. In the west the province 
is flat and in many places below searlevel , towards the 
east, where the Veluwe begins, it is more undulating and 
at Zeist reaches a height of 164 feet The more produc- 
tive region is in the west ; towards the east the soil be- 
comes sandy and heath-clad Nearly half (46*5 per cent ) 
of the total area is under grass ; the chief agricultural pro- 
ducts are com (buckwheat) and tobacco; bee-keeping is 
extensively earned on in the east, and there is a bee 
market at Veenendaal. The province is traversed by rail- 
ways to Amsterdam, Rotterdam, Leyden, and The Hag^e, 
Bois-le-duc, Amheim, Zutphen, and Zwolle, all converging 
in Utrecht; it is also amply provided with navigable 
water-ways. Of the total popnlation 62 per cent are re- 
turned as I^otestant, 37 per cent as Roman Catholic, and 
1 as Jewish Besides Utrecht (see below), the capital, 
only one other town, Amersfoort, has a population exceed- 
ing 5000 (15,178 in 1887); but iu density of population 
Utrecht ranks third among the provinces of Holland, 

UTRECHT, capital of the above province, 22 miles by 
rail south-south-east from Amsterdam, 38 north-east from 
Rotterdam, and 35 nearly west from Amheim, is situated 
at the point where the Kromme Rijn bifurcates into the 
Vecht and the Oude Rqn. The town is traversed by tu'o 
canals or arms of the river, which are crossed by numerous 
bridges ; it is surrounded by strong forts and strategically 
covers Amsterdam, thongh its old ramparts were de- 
molished in 1830 and have ^ven place to shady promen- 
ades. The streets are more regular, the squares more 
spacious, and the canals fewer than in most Dutch towns. 
Of its twenty churches the most important is the old 
cathedral of St Martin, a large Gothic building erected iu 
1254-67, on the site of the original structure founded by 
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St Wiliibrord about 720 and completed by Bisbop Adelbold 
about 1015. Only the choir, transept, and western tower 
(338 feet ) now remain, the nave having been blovra down by 
a violent hurricane (1st August 1674 ) ; the interior (30 feet 
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wide and 115 feet in height) has been clumsily fitted np 
with pews and galleries for Protestant worship, so that the 
effect of its eighteen slender columns is almost entirely 
lost. On the south side are fine Gothic cloisters, adjoining 
which are the plain buildings of the university, founded in 
1634 (with 41 professors and nearly 600 students) ; con- 
nected with the university are a valuable library (150,000 
volumes), a museum of natural history, physical and 
chemical laboratories, a botanic garden, and an observa- 
tory. Tlie town-hall (built in 1830) and the Museum 
Kunstliefde have small collections of picturas and other 
objects of art, and the archiepiscopal museum, opened in 
1872, also contains excellent examples of the sacred art of 
the Netheriands. Among other buildings of interest may 
be mentioned the royal mint, and the Paushuizen ('“ pope’s 
house "), built by Adrian Fioriszoon Boeyens, afterwards 
Pope Adrian VI., a native of Utrecht, in 1517, Utrecht 
has excellent schools and several literary and scientific 
societies, besides barracks, a large military hospital, and 
a veterinary school. The most important industrial estab- 
lishments are cigar-factories, manufactories of chemicals 
and earthenware, and brass-foundries. There is an active 
trade in the produce of the manufactures, and also in 
corn, cattle, butter, and cheese. To the east of the town 
is the Maliebaan or Mall, a triple avenue of trees about 
half a mile in length. The population of Utrecht iu 1876 
was 66,106, and in 1887 it was 79,166. 

Utrecht (“ Oude Trecht ” or “ obi ford ”), the Trajectum ad, Ehe- : 
nmn of the Itinerary of Antoninus, was known as Wiltaburg by ^ 
the Frisians and Franka Dagobert, king of the East Franks, bnilt - 
a chapel here in 630, and under St Wiliibrord Utrecht in 696 be- 
came an episcopal see. The bishops rose to great iwwet during 
the Middle Ages, and the city was frequently an imperial residences, 
Conrad 11. (1039) and Hemy V. (1125) both died at Utrecht, and 
their hearts were buried in the crypt of the cathedral. The city was 
handed o^er to Charles T. by Bishop Henry in 1527. The first 
confederation of the Dutch provinces was formed in Utrecht, in 
1579. Tlie celebrated peace of Utrecht between France and Great 
Britain, Savoy, Portnoi, Prussia, and the states of Holland was 
concluded here on 11th April 1713, Utrecht has since 1723 bisa 
the headquarters of the Jansenists (j.u.). 

UTEERA, a town of Spain, in. the province of Seville^ 
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18 miles to the south-south-east of that city, on the rail- 
way to Jerez and Cadiz, at the junction for Moron and 
Osuna, lies about 8 miles from the left bank of the Guadal- 
quivir, iu a pleasant valley between two gentle undulations 
of the foot-hills of the southern sierra. It has no buildings 
of special interest; the principal church, "which is large 
and prominent, is Gothic in style and dates chiefly from 
the 15th century, but some of its most conspicuous features 
belong to the 17th. The place enjoys considerable pro- 
sperity, due mainly to the fertility of the surrounding dis- 
trict, which produces large quantities of corn, and also fruit 
of various sorts, oil, and wine. The uncultivated “ dehesas ” 
skirting the Guadalquivir support large numbers of sheep 
and brood mares, and are famous throughout Spain for the 
bulls they send to the bull-ring. Many of the inhabitants 
are enterprising landowners or large farmers, and pursue 
highly enlightened methods of agriculture. An important 
fair is held at Utrera in September. The population with- 
in the municipal limits in 1877 was 15,093. 

Uti’era was of some importance during the Mohammedan period 
and has the remains of a Moorish castle. It was taken by St 
Ferdinand, but did not finally become subject to the sovereigns of 
Castile until the reign of Alphonso XI. (1340). 

UXBRIDGE, an ancient borough and market town of 
Middlesex, England, is pleasantly situated on the Colne 
and Frayswater, on the Grand Junction Canal, and on a 
branch of the Great Western Railway, 15|- miles west of 
London. The principal street is spacious and contains a 
number of good shops, hut the streets leading off it are 
narrow aud tortuous. The suburbs have of late greatly 
increased. The Colne is crossed hy a brick bridge of five 
arches. The principal public buildings are the church of 
St Mar^ret in the Perpendicular style, consisting of nave, 
aisles, and low embattled tower, the town-hall (1836), and 
the cottage hospital. There are a large number of charities. 
On the banks of the Colne are several flour-mills. The 
town possesses several breweries and an iron-foundry. By 
the Grand Junction Canal, near which there are several 
saw-nsills, a considerable trade is carried on in timber, 
slates, and coal. The town is governed by a local board of 
eighteen members. The population of the urban sanitary 
district (area 496 acres) was 7497 in 1871 and 7669 in 
1881, 

Uxbridge was one of the small boroughs originated by Alfred the 
Great. It is not mentioned in Domesday. For a long period it 
was of considerable importance as a frontier town, and latterly 
possessed a regular garrison. At Uxbridge negotiations were begun, 
on 30th January 1645, between the commissioners of Charles I. 
and the Parliament, but were broken off on 22d February. In 
1647 the Parliamentary forces had for some time their headquarters 
in the town. It remained a ^rrison town until 1689. It obtained 
the grant of a market from Henry IL Until the close of the 17 th 
century it was governed hy bailiffs. 

UZ. The “ land of Uz ” (plJ? pt<) is best known as the 
scene of the story of Job. Job seems to be represented as 
living in the country east of Palestine and not far from 
Edom, to which Ms friend EHphaz the Temanite belonged. 
In Lam. iv, 21 the Edomites appear as in possession of 
the land of Uz, while in Gen. xxxvi. 28 Uz is one of the 
pre-Edomite inhabitants of Seir. On the other hand, in 
: Gen. X. 23 and xxii. 21 Uz (or Huz) is Aramman. Fin- 
ally in Jer. xxv. 20 “the kings of the land of Uz” appear 
in a clause, absent from tbe LXX., which seems to be a 
glo® on the preceding clause, aud so to refer to Arabs. 
Medkeval tradition places the home of Job in the Hauran 
(see Wetzstein in Delitzsch, Ioh\ but it is doubtful w'hether 
all the Biblical references can apply to one district. The 
Septuagint forms from Uz the adjective Ano-tris, which 
points to a pronunciation Aus = Arabic Aud, the name of 
a god whose worship urns widely spread and might there- 
fore be readily borne by tribes or attached to districts iu 
several regions. 
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Y 13 our tweuty-secoud letter ; it represents the voiced 
labio-dental to which F corresponds as the voiceless 
sound. It has been shown under U that these two 
symbols were originally one, and that their differentia- 
tion took place for convenience of writing only But it 
was afterwards put to a good use, although not quite the 
natural one. It would have been better, while retaining 
V, for the vowel, to have used v for the corresponding 
labial consonant, which is actually denoted by w. The 
difference of % and w is simply ^at of vowel and con- 
sonant • for u there is a sufficient openmg of the lips to 
allow the voice to pass through without friction ; but for 
V3 the aperture is so much closed, by bringing together 
either the inner edges of the lips (as in England) or the 
outer edges (as in some parts of Germany), that there is an 
audible amount of friction as the voice passes. The organs 
employed are the lips only in each case, whereas for v tiie 
upper tee^ and the lower hp are the factors of the sound. 

The symbol n does not occur in the oldest of our texts ; 
it IS represented by/, as in “heofon,” "ofer,” “hlaford” 
(lord). The /generally is voiced when medial, but voice- 
less when initi^ This absence of two symbols for the 
corresponding pairs of fricative consonants has been noted 
already in the use of d (or ]>) for both th and dh (see under 
T) , s also did duty, as it often does still, for ^th a and 
z. In Middle English u appears commonly for v. The 
introduction of v into English writing is due to French 
scribes j as a matter of fact almost ^ the words which 
begin with v are of French origin. 

It is tolerably certain that in Latin v represented the 
labial and not the labio-dental consonant. The arguments 
in favour of this view are singly not very important, but 
they are fairly numerous The interchange of the u and 
sounds, as in “genua ” and “genva,” “ solvo” and “soluo,” 
<fec., is most easily explained on the hjpothesis that v=w; 
so are the loss of v, as in “audi(v)i,” “ama(ve)ram,” &c., 
and the retention of o after v in words like “cervos” 
(whereas in other combinations o sank to v), because “cer- 
woos ” would have been a more inconvenient combination 
than ^‘cervoos.” Again, the name of the letter should 
have been “ev," not “v^” like all other fricative sounds, 
“ef,” “el,” “es,” <Src.; but in explosives “be,” “de," “p^” 
“te,” with the vowel follomng. There is no reason why 
this should not have been the case if v were really our i;, 
a labio-dental, but if it was tv the name “ew” was prac- 
tically impossible, because the zo would have been inaudible,* 
therrfore it went over to the other class of names. To 
these arguments may be added others drawn from trans- 
literation. Mr A. J, Ellis (AL E. il p. 513) agrees 
that Latin v cannot have been our labiodental, but he 
thinks it probable that it was the South-German w, which 
differs from the North-German vf (our v, labio-dental) in 
the manner described above, with some other points of 
difference. His chief ground is that it is hard to imagine 
iff producing v except through an intermediate labial of the 
North-German kind. There is something in this argu- 
ment. In any case the difference between these two 
tff-sounds is slight compared with the difference between 
either of them and the labio-dental v. At what time the 
labial passed into the laHo-dental of the Eomance lan- 
guages is uncertEun. We can fix limits of time before 
which ihe change must have taken place : it must 

have been before the time when the Eomanized Gauls, 
trying to pronounce the Teutonic w in “werta,” “ward,” 
&c., produced “guerra,” “guard,” kc. If thedr v h^ 


then had the w?-sound there would have been no difficulty 
m producing the same sound in Teutonic words. 

In the Eoman system of numerals V stands for five. 

The reason is uncertain The old view that it represents 
half ten (X), as D (500) represents half a thousand (M, 
onginally (D), has no very high degree of probabihty It 
is perhaps as likely that I , II., III., IIIL, denoted the 
uphfted fingers used in counting, and that Y denoted the 
whole hand with the thumb on one side and the four 
fingers together on the other. 

VACCINATION (from Lat. mcca, a cow), the nameEek- 
given in France to the Jennerian practice of cowpoxing, tions of 
riiortly after the practice began in England (1799) The 
procedure was ba^ almost exactly on the earlier practice 
of inoculating the smallpox, the matter being inserted gre^e c 
under the skm of the arm by a lancet pomt, also theliorse. 
continuance of the same stock from arm to arm through 
a series of cases was an idea taken from some of the more 
adroit variolators. To replace smallpox inoculation by 
cowpox moculation under certain specified circumstances 
was JenneFs tentative project The histoiy of the intro- 
duction of cowpoxing, given in the article Jenjtee (voL 
xui. p 623), is here supplemented from the pomt of view 
of historical criticism. 

It IS right to say that the views expressed in the 
present article diverge in many points from the opinions 
generally received among memcm men, and must be re- 
garded not as the exposition of established and undisputed 
doctrine, but as the outcome of au independent and 
labonous research. 

JenneFs originalxty consisted in boldly designating cow- Jenner. 
pox as variols vaceinss or smallpox of the Cow, and in 
tracing cowpox itself back to the grease of the horse’s 
hocks. The latter contention was at length set aside by 
practical men as a crude fancy; the former designation 
IS just as arbitrary and untenable. It was ela^rately 
shown by Pearson in 1802, and has often been confirmed 
by subsequent writers, that the vesicle of inoculated cow- 
pos^ even while it remains a vesicle, is quite unlike a 
single pustule of smaUpoz. But it is only for the vesicnlar 
stage of cowpox that ihere is even an allegation of likeness 
to variola ; the vesicle of natural or unmodified cowpox is 
only the stage of the disease before it becomes an ulcer, 
either inflammatory or indurated. Inoculated horse grease 
has the same vesicular stage ; and so also has the venereal 
pox when it is inoculated experimentally on the skin ^ 

These three very different infections have same kind of 

vesid^ in every case unlike a smallpox pustule, and the 
same natural termination in a phagedenic or indurated sore. 

JenneFs originality in starting vaccination in practice 
is for the most part misunderstood, ■ When he published 
his Inquiry in June 1798, he had twice succeeded in 
raising vaccine vesides by experiment, — the first time in 
1796 with matter from a milkeFs accidental sore, and 
die second time in March 1798 with matter direct from 
the cow. The first experiment was not carried b^ond 
one remove from the cow; the second was carried to the 
fitfth remove, when the succession failed. A third ex- 
perimenl^ in the summer of 1798, failed from the outset; 
and his fourth and last experiment, in November-December 
1798, led to nothing but extensive phagedemc ulceration 
in two cases out of six vaccinated. 

^ See Bicord, Trafti CffmjpJeA ISSlj P^te I figs. $ tmd 7 ftsd iL 7, 

8, told also H. Lee, Med. Chir, Trans., xHv. p. 238, fid plate, 
fig. 3. 
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Histon- In this posture of affairs 'Woodville of the inoculation 
hospital, London, succeeded in January 1799 m starting 

Bonrces succession of arm-to-arm vaccinations from a London 
'^^ich vere exceptionally free from the ulcerative 

lymplu termination. From that source Jenner himself %\as sup- 
phed with lymph in February, while more than two 
hundred practitioners both at home and abroad were .sup- 
plied some three weeks later. There was a quarrel with 
■Woodville m due course, and an attempt to set up an 
authentic Jennerian lymph independent of the London 
stock. But the merits of this claim (which otherwise 
rests on the vague evidence of Marshall) may be judged 
of by the fact that Bing’s application to Jenner in Sep- 
tember 1799 for genuine lymph was answered by the latter 
with a supply of matter which was none other than Wood- 
ville’s own stock, after six months’ use iu the country. 
Woodville’s stock was used all over the world down to 
1836. By that tune there were numerous complaints that 
the lymph was degenerating, and a widespread feeling 
that It was necessary to “go back to the cow.” Apart 
from the numerous origmal cases of cowiiox alleged to 
have been found in Wiirtemberg, the first new authentic 
source was the Pas^ cow of 1836. From the accidental 
vesicles on the milker’s hand Bousquet, the director of 
vaccination in Paris, started a new stock, which partly 
superseded Woodville’s lymph hitherto iu use in Franca 
In 1838 Estlin of Bristol, after several years’ vaiu ra- 
deavours, heard of ori^nal cowpox in Jenner’s own, parish 
of Berkeley (Gloucestershire), where the disease was so 
far forgotten that the milkem were for several days un- 
aware that the vesicles on their hands had been contracted 
from cows, Estlin’is new geniture is one of the moat fully 
recorded in the history of vaccination. In the same year, 
and the two following years (1838-41), Ceely of Aylesbu]^ 
found some half-dozen distinct occurrences of cowpox in 
the daiiy-farins of his district, and cultivated lymph from 
them. His account of the natural history of cowjmx in 
the cow, and of the effects of primary lymph when inocu- 
lated on the human arm, is by far the most comprehensive 
and candid that has ever been given ; without it we ehould 
hardly have anderstood the real nature of cowpox. Bous- 
quet, Estlin, and Ceely are the chief writers who have 
authentically described the establishment of new stocks of 
cowpox lymph since Woodville’s original report of 1799. 
There are numerous o&er references, le^ detailed, to 
ori^nal cowpox in the cow, and to vaccinations therefrom, 
in En gland, on the Ccmtinaat, and in the United Stat^ ; 
soom of these came to light in the inquiry of the Epidemio- 
k^gtcal ScKuety in 1852. One of the best-known cases 
of (smipararively recent times is the Beai^^ency cow of 
1866, whiriht has been the source of much of the c^-lymph 
of the Dutch, Belgian, and other vaocine “farms.” Another 
French case occurred in the Gironde in November 1881, 
and is described in the Bulietin of the Academy of Medi- 
cine (p. 17, 1882). In England the editors of the Veter- 
mttrkfn. inserted n notice in the number for August 1879, 
Euakiaganaqueet to their readers for lymph “ from vesiel^ 
m ^ teats of oows in cases of so-called natural cowpox.” 
Tbei answer to U hitherto has been an intimation in 
Jvm 1680 that "there was a case of cowpox at B^tead in 
gaMa, wM was »risited % Ceely and others and 
ptounoed by the fmmier to be Of the nature of eczema. In 
1876 the disease was found at a farm near Beykjavik in 
where it had never been, seen before^ it was of 
^ oM aprea m libe mlKkers’ hmids, and 
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The so-called calf lymph is as remote from the cow as Calf 
ordinary humanized lymph, it differs from the latter 
merely iu the circumstance that the calf (on its shaven 
belly) becomes the vaccmifer, instead of the child, and 
that the cycle of the disease is very much abbreviated or 
contracted in the calf the vesicles are distended with 
lymph about the fourth or fifth day, instead of the seventh 
or eighth, and are almost unattended by areolar redness 
and constitutional disturbance, the animal being able to 
support fifty to a hundred or more vesicles without the 
sm^est inconvemence On the child’s arm the vesicles 
after calf-lymph are slower in development than m the 
calf, and are attended by areola, &c. 

Under the lufluence of theory, “vaccme" lymph has been got Anoma- 
frem two sources that have absolutely nothing to do with cowpox ; loua 
and, oddly enongh, the matter from these sources has been so sources 
managed as to produce correct vesicles on the child’s arm. One of vac- 
sonrce is the grease of the horse’s hocks and the other is smaUpos ome 
Itself 

The grease of the horse was known to produce vesicles and sub- Grease 
sequent ulcers on the hands almost indistingmshable from those of of the 
aeeidenlal cowpox There was also the tradition (which breaks horse, 
doivn when tested by facts) that accidental infection with the gi-ease 
protected from smallpox Jenner held that all " genuine " cowpox 
come from horse-grease ; and, after he had raised vaccine vesicles 
on the arms of chUdivu by mattei from the cow’s teats, he proceeded 
to try whether he could not raise the some kind of veside experi- 
mentally by matter once removed from the horse’s hocks. Tlie 
experiment succeeded, jost as the accident had done The vesicle 
(represented m plate 2 of the Iwmiry) ulcerated, and the boy died 
od what is v^ely termed a “fever” m one place and a “con- 
tagious fever ’^in another The same kind of inconsequent logic 
suggested the experiment of inoculating the matter of horse-grease 
upon the skin of the cow’s teats, the object bring to prove the 
identity of cowpox with the grease. That too succeeded in the 
hands of Loy of 'Whitby. Loy also inoculated children with the 
same matter, and raised vesicles on their arms, which were, of course, 
the same os the accidental vericles (compared to the blirier raised 
by a burn). Sacco of ililan actually used the equine matter on a 
large scale, instead of cowpox matter , and De Cairo of Yienua 
“equinated” many persons in that city with lymph sent him by 
Saceo Baron pnnts a memorandum of Jenner, dated 28d July 
1813, relating to “ equine vims which I have been using from arm 
to ana for these two months past, without observing the smallest 
deviation in the progress and appearance of the pnstmes from those 
proiiuced by vaccine,” and a second note, dated 17th May 1817, in 
which Jenner says he “ took matter from Jane King (equine direct) 
for the Katioual Yaccine Establishment. The pushes beautifully 
correct" This is not the place to enter upon the patholoCT of horse- 
grease ; and, ns a matter of fact, equination has not been much 
praetisril on the whole According to Jenner’s own data, it was an 
occasional constitutional disease of the horse's hocks in wet seasons, 
which was communicable to the bauds of men in the form of large 
whitish vesicles, ending in corroding and painful open sores (see 
the case reported to him by Fewster, op. cit , ed. 1800, p. 96). 

The other anomalous source of “vaccine” is human smallpox Human 
Jenner having succeeded in passing off his doctrine that cowpox is small- 
smallpox of tne cow, it occurred to some persons about for^ years pox. 
aftea' to prove the doctrine by exiierimenti the proof bmig to 
variolate the cow on the udder. This was accomplished in 1838, 
after much trouble, by Thiele in Kazan (Enssia), who inoculated 
several thousands of persons with the variolous matter “passed 
through the system of the cow ” Within a few months of that 
experiment, the same thing was attempted by Ceely of Aylesbniy, 
w^ succcedeil, after many failnres, m raising a large variolous 
pock, not ou the udder of cow, but on the mucous membrane 
of the vulva. The first experiment with the matter of this pock 
was nudesigped ; his assistant pricked his hand with the lancet 
which had jnst been dipped into the kr^ pustule, and in due 
course had au attack of smallpox Ceely peraevered with his 
experiments (having meanwhile variolated another heifer at five 
places ou the vulva), and in due time so “managed” lus matter as 
to produce vesicles on the human arm (without general eruption ou 
the skin), which were regarded at Cheltenham and other places as 

at two other ferns, were afiEected with what the dairymen called 
"cowpox" (see Cameron, fmna. Epud. Soe., April 1886). A smnlar 
Dutor^ in Noremher 1887, involv^ 160 cows and 7 milkers at four 
ferms In Wilttoire, was oleariy proved by Crookshauk to he the his- 
torical cowpox of Jenner and Ceely, by the evidence of identity in the 
gores on the cows' teats and m the sores or vesicles on the milkers’ 
bauds or feces, and by the production of correct vaeoine vesicles w 
calm inoculated with lymph from a vesicle on the fiice of a milker 
{BrU, Ifed. Jmm,, 17th Berber 1887 and 21st January 1888), 
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on the whole better than the cowpox vesicle of the pencil But 
the real practical application of this idea was reserved tor Badcoek, 
a dispensing chemist at Bnghtoii It does not appear that any 
authentic or ftilly detailed account of Badcoek’s expenments has 
been published but he thus summarized the results some fortj' 
years later {Pall Mall Gazette, Jan 23, 1880) —“By careful and 
repeated experiments I produced, by the inoculation of the cow 
with smallpox, a benign IjTuph of a non- infectious and highly 
protecbve character. My lymph has now been in use at Brighton 
for forty years, and is at the present time the pnncipal stock of 
lymph employed there, being that exclusively used by the public 
vaccinators ” At Boston, TJ S , the same kind of lymph w as raised 
and put in use m 1852. But at Attloboiough, Mass , the same 
exi»eiiment had in 1836 led to disaster Smallpox was inoculated 
ou a cow’s udder, and the product used to vaccinate about fifty 
pel sons The result was an epidemic of smallpox, a panic, and the 
suspension of business ^ On the face of it this method was simply 
vanolating the cow (on a mucous membrane if the hairless or shaven 
skm failed) and moculating the human subject with that cnnonaly 
disguised smallpox matter However, it was thought necessary to 
hold an expenmental inn^uiry upon it, and in 1865 a commission 
of the Lyons Society of Medicine reported that, “in vaccinating 
according to the method ofThiele and Ceely, we are merely practis- 
ing the old inoculation, rendered umfonnly benign, it may be, by 
the care taken to inoculate only the first product {F accident primtif), 
hut preserving for certain all its risks in respect to contagion."* 
A native result was come to by Klein in 1879, in an inquiry for 
the Local Government Board, wherein he had Ceely’s cooperation 
In 1879 the Irish Local Government Boartl prevented the use of 
similar variolous lymph by threatening to prosecute under the 
Act making the inoculation of smallpox penal Notwithstanding 
the common sense of the case, and tnese experimental proofe, the 
oflScial view taken by the mechcal department in 1857, that Thiele, 
Ceely, and Badcoek had established the correctness of Jenner’s 
doebine of vanohe vaccinae, is still held very tenaciously by the 
profession It is too simple and attractive to he soon mven up ; 
but perhaps the best way to get nd of it is to state in phun terms 
what Qowpox itself really is 

Altliougli there is no difficulty in drawing up a complete 
natural history of cowpoi, thanks to the laborious and 
exact studies of Ceely, yet the attention has been so much 
diverted to side issues that the facts to he stated in this 
section will come before most readers with the aspect of 
novelty. The other original authorities besides Ceely are 
Jenner himself, Pearson (who collected information by 
circular in the months following Jenner’s Irtguiry), Bous- 
quet (1836), Estlin (1838), and Crookshauk (1888) The 
Wurtemberg inquiry, published by Henug (Stuttgart, 
1839), is made up of very indiflferently authenticated or 
incomplete statements, which have not the same value 
as the rest, and are at variance with them on the most 
essential points. 

Cowpox as an infective disease arises in cow-houses here 
and there, and at wide intervals of time, out of a common 
physiological or constitutional eruption of some particular 
cow, usiMy a heifer in her first imlk, very often in the 
spring season or at some other crisis of the year or of the 
animSl’s life-history. It never arises except in milch cows , 
It occurs nowhere in the cow but on the teats, or, by in- 
fection, on adjoining parts of the udder. All the characters 
by which we know it distinctively as cowpox are associated 
with the fact of milking, or with the inevitable traction 
on teats that are the subject of an otherwise unimportant 
eruption. .The primary disorder, as Ceely describes it, is 
an eruption of a few pimples, the size of a vetch or larger, 
hard and solid at first, but at length slightly vesicukted on 
the summit. It is oidy rarely that a series of events ensues 
on this basis which constitute cowpox as we know it ; they 
eosue in some one animal out of many in the same byre, 
and years may elapse before the event happens again. The 
pimples on the teats ere made to bleed by what Ceely calls 
“the merciless mampulations of the milkers”; the blood 
forms erosts, which are dislodged every six hours; and 
indurated ulcers form on the sites of the original pimples. 

* See Hodgron, Brit Mtd. Joum., 26th November 1881, 

* Bori. Med. and Sitrg. Joum , 1860, p. 77. 

* Facflwsrt Vanole, Paris, 1865, p 101. 


The process being thus made inveterate ouing to the m- It*, m- 
cessant interfeience of the milker’s hands, it becomes 
mumcable to the other cows The milkers can usually 
point out some one cow in which the disease began ; and 
it spreads slowly through a byre, taking sometimes as long 
as three months to go the round of all the animals. An 
animal already infected at one or more places on its teat-> 
may become mfected at other places on the teats and body 
of the udder, either by the traction of milking or by the 
contact of parts when the cov is lying down 

The ulcers heal sometimes slowly, sometimes more 
quickly , they may heal under crusts, or as open sores ; 
induration and rounding of the edges are distinctive, along 
with much thickenmg of the base The scars are dso in- 
durated, rounded and elevated at the edges, and smooth 
or puckered on the surface ; they are often as large as a 
waiaut It is not easy to see a vesicular stage of the 
disuse even in the cows infected from the initial spontane- 
ous case ; and Ceely had for the most part to be content 
with the coagulated matter of crusts to vaccmate with. 

The process is, in fact, bound up from first to last in the 
most intimate and essential manner with the operation of 
milking Cowpox “ undisturbed by the milker’s hands ” 
has no existence in the ongiuating cow ; it is the persistent 
imtation that makes it a pox. It is communicable, alao, 
to the hands of the milkers themselves, and by their filtliy 
hands to their faces. Jenner mentions a good many sucL 
cases, Pearson has collected several , and Ceely gives three 
in veiy full detail As m the inoculated venereal pox, the Progresa 
infection proceeds for a time under the skin, making 
bluish- white vesicle , it eats away the tissues round the 
margin, where the fiuid makes the skin bulge out mto 
the characteristic tumid ring After the fourteenth day 
the vesicle will have become an eschar, the average size of 
a sixpenny piece, which comes away and leaves a sore. 

The open sore is a regular part of the infection in the 
milker’s hand Yarious regions of the face get mfected 
by contact from the hands : Jenner mentions the case of 
“a poor girl who produced an ulceration on her lip by 
frequently holding her finger to her mouth to cool the 
raging of a cowpox sore by blowing upon it”; another of 
Jenner’s cases had the sore on the wing of the nose ; one 
of Ceely’s cases had an ulcer on the temple threeKiuarters 
of an mch long , in a case observed by Crookshank there 
was a very large vesicle and subsequent sore over the left 
cheek-bone. The local infection is accompanied by con- 
stitutional disturbance, more or less severe, including head- 
ache, pains m the loins, vomiting, and sometimes dehrium. 

The axillary glands become pamful, usually about the 
fourth day, and remain hard for some time Eruptions 
ocemred, but there is very little said about them. 

A.8 might have been expected, the effects of experimental Huma 
infection with cowpox matter were the same as the ac- *“<1 
ddental They are spoken of as the effects of “ primary 
lymph,” that is to say, lymph direct from the cow’s teats 
or from the milker’s sore hand, or in the earlier removes 
from these sources. Jeuner's experience of primary lymph 
was very much the same as Bousquet’s, Estlin’s, and Ceely’s 
forty years later. Woodville’^ on the other hand, was 
exceptionally reassuring ;* had it not been so, it is not likely 
that cowpoxmg on the large scale would ever have sarxlved 
the initid discouragements entailed by the use of primary 
Ipnph. The process on the child’s arm was on the whole 
the same as on the milker’s hand, allowing for the more 
deliberate mode of inoculation and for different texture of 
the skin. The v^cle grew to a great aze up to the four- 

^ Bat Addii^on (On the Inoeulation of ilu Cowpox, Birmingham, 

18011 who got liifi lymph from. WoodviOe, was not equally forhnwtti : 
of eleven cases at the hej^ning of his series five ended in ulceration , 
after that the cases all e^ed in a “ dry scab.” 
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teenth day, aud often became on ulcer, either excavated 
under the crust or absolutely open. Estliu did not entirely 
get nd of ulceration until after the tvrenty-nmth remove 
from the covr. The constitutional disturbance often 
severe in infants: axillary tenderness and swelling were 
somewhat constant, and eruptions were especially frequent 
about the second to the fourth ■week, including macular 
roseola, lichen, and pemphigoid bullae. At each successive 
remove from cow the cycle of the process became more 
contracted, and the constitutional disturbance, extern pan- 
bus, became less Bonsquet gives a plate w’hicb shows by 
parallel series of figures the dtSereaces between the vesicles 
of the old lymph (Woodville’s, nearly forty years old) and 
the lymph from the Passy cow. The new lymph induced 
a process more protracted at every stage : the vesicle con- 
tinued to enlarge at the penphery for several days after 
the common vaccine vesicle of the period would have 
ceased to extend. It was not at its maximum until about 
the end of the second week, and it then became an eschar 
and a sore. Bousquet confesses that he first understood 
“les frayeurs de Jenner” when he saw the ulcerative and 
other effects of pnmary lymph. After a certain number 
of removes from the cow the cycle became so contracted 
tliat the vesicle was full at the eighth or ninth day j the 
abbreviation of its life-history enabled it to heal without 
ulcerating. It thus becomes the ordinary vaccine vemcle 
as we know it, which heals under a scab, and leav® the 
peculiar punctated scar of snbcnustaceoua repair. The 
abbreviation or mitigation is effected by talang lymph 
from each successive vaccinifer at as early a period as it 
can be got, until the golden mean of s^e vaccination, 
namely, maturity at the eighth day, is reached. That 
corr^ponds to Jennet’s rule of taking the matter for vacci- 
nation before the areola appears ; if the v^icle be emptied 
after that period, the lymph from it is apt to (»u$e ulcem- 
don, or, as Ceely puts it, we have “all the inconvenience 
of primary lymph.” It is thus clear that humanized cow- 
pox might be easily cultivated back to its original type ; 
and, ss a matter of faci^ it has sometime been so ^d- 
vated back by mmadventure, with serious consequence to 
the vaccinat^ 

Itiaks of The daks of vaccination may be divided into the risks 

wedm- inherent in the cowpox infection and the risks contingent 
to the puncture of the skin. Of the latter nothing special 
require to be said ; the former will be discuss^ unde 
the fire heads of (1) erysipelas, (2) jaundice, (3) A 
emptkms, (4) vaccinal uteera, and (5) so-called vaccmal 
syphilis. 

Erysiim- (!) A alt^tdc^ (ffttywpele we recognized by Jennor him- 

k*. self, Md evenpoitakted ^ him, as pert of the Baton! histo^ of 
cowpox in man ; and it is so reeegnized by the more unbiased 
vriten of ncent date,^ The usual dme for it corresponds to the 
uppeuisnoe of the swok (eighth or ninth day), that efflorescence 
rewnd tbs poeik being noniwJly a slight eiyBipdsa It may star^ 
bowsTor, from tbe puncture senteb in the skm, after a day or 
two’a interval ; but that form of it (tbe “early eiysipdaa’' of German 
writma) is moeh rarer than ffie oiystpdas of the areola, or “late 
eoTripaiaa.'* Primary lymib, or iympb in the first remove^ is 
msoiii^tampriteimexteBriTB aud spreading areolar redness. In 
tbs «i|fmary coaok of tacdnadoii remote ftom the cow the intsosity 
pf sBM^Isiid redness and deep lufiltration would seem to de- 
pesinyMOTon ffmriidM^aoQttditation, or on whatever concurrence 
^ cinlaaMikaeM aeevao ^ ikeaH tbs “incmiTeobneoB of prnnsry 
tidilas ^ mortaUiy for Snghmd 
and wales bavo eastabied pn s»by of “oryaipehw after vscciaa- 
dott” fton 1855 down to 1881, ««s& die ftotry was dumged to 
^‘eow^ and otibw e^lhcta oJ vaceinalkiQr the numbwa at the 
sinwtimtMarlyloahl^, TIk&talcsaCaoretyafpsitsininfmte 
nadsr opo year mfansd to vaooiastiOR ambchasmall ftaetkn of 
tbs bbols mmtality ftm erynprias at &at agt^/a moitaiiiy which 
k finr gnatar thanatanyctit^penodof lifia It Is qnite certain 
that h feendUng hospitals, soch Ss that of St "BfAetiSmg, the 
isyripbbs of T i ce m a ti km has been the starring-poist of dlaashous 
apuhbics of sryi^pdbs affeetiiig tbe inmates generally. There is 
iMadk det Ymimltm, Wi«le, 1875, p. lii. 


no means of knowing whether the same has been the case among 
the population at large In Table L the column of deaths from 
eiysipelas in general, among mfauts of the first year m England 
and W ales, is given side by side with the column of deaths from 



erysipelas after vaccination. The post-vaccinal inflammation some- 
times takes the form of phlegmon , but there is no separate entry 
for that as a special sequel of vaccination Many of the alleged 
deaths from eij’sipelas after vaccination have been the subject of 
coroner’s inquests ; tbe verdict is often on open one, and even such 
coses as those near Gainsborough in 1876 and at Norwich in 1882 
were found to have been returned (all but one) by the certifymg 
medical practitioners as due to e^sipelas meiely It may be 
assumed that “after vaocmation” is not cei-tified unless the ease 
has left no doubt in the minds of the j'ury or of the certifying 
medioed attendant. The increase in the fiist column from 0 in 
1855 to S2 in 1880 is probably in appearance only, and due to more 
correct diagnosis. 

(2) It is only within the last few years that jaundice has been Jaundice 
recognized as a p<»t-Taccinal effect ; and at present there is only 
one accepted induce of it on the large scale. This ims the epi- 
demic among re-vaccinated adults in a large rinpyard at Bremen 
i^m October 1888 to Apnl 1884. Owing fo an alarm of smallpox, 

1289 workmen were re-vaccinated between the 18th August and 
Ist September with the same humanized lymph preserved in 
glycerin , of these 191 had jaundice at various intervals down to 
the month of Apnl following. Circumstantial evidence (agreement 
and difference) clearly traced the epidemic to the vaccination.* In 
fiitnre an outiook will be kept for this effect of vaccination , at 
present it has no intell^le tbeoiy. It may be noted that the 
lymph which caused the Bremen epiaemic was mixed with glycerm 

(8) The eruptions that follow vaccination are proper to cowpox akm 
infection. Although little is said about them m the acddental etup- 
infection of milkerB, they were very common in the practice of tiona 
Ibtlin, Ceely, and others with primaiy lymph. The eruption is 
a kxnd of exanthem, or “secoimry” of the local infection, and 
does not ordinarily appear before the second week. One of its com- 
monest forms 16 a patchy rose-rash, or macular roseola, not easily 
distinguishable from the macular roseola of syphilis.^ Another 
form m lichen or dry papnles, apt to scale ; it may also occur as a 
vofflcular eruption, and in the form of pemphigoid bailee or blebs. 

In one of Ceely’s cases the emption extended to the whole mucous 
membrane of the mouth aud tmoat A peculiarity of the exanthem 
is that It may come and go severd tim^ before it finally disap- 
pe^ ; and, nke other skm eruptions, specific or non-specific, it 
may ttecome inveterate. Tbe widesprad belief that much of the 
eczema of riiildhood dates from vaccination is not by any means 
to be dismissed as a mere fimey. The skm-disordera that followed 
vaccination in the first years of the practice were declared by Birch 
and others to be new in type At present the vaccmal eruption, 
specially on the scalp;, is sometimes distinguished by the size and 
fma of me crusts, and by scare remaining for a time. 

(4) Ulceration of the vaccine vesicle, or of the site of it, is one Yacoinal 
of the commoner forms of “ had arm. ” It is a return to the native ulcere, 
car untamed characters of cowpox on the cow's teats, or on the 
milker’s hands or face, or m the child’s arm after experimental 
inoculation with primaiy lympL It crops out not m^quently 
in everyday prectiw, and is probably dependent for the most part 
on the lateness at which the lymph was tideen for vaccination, or 
<« retajdaticat of the process in the vaccinifer, or on emptymg the 
lattec'a vesiclee too much ; however, it may result from picking the 
scab or otherwise dislodging it. The ulceration usually proce^ to 
some depth in the form of a crater under the crust, and is attended 
with inanration and rounding of the edges and induration of the 
bam. According to ^hn (op. ciL,p. 166), it may alarm practitioners 
by its ressrablimee to syphuis. m other cases the crust is wanting 
and iba ulceration has the distiuot type of phagedena. The de- 

* Cowpox and other effects of vaccination. 

s See Ldrman, Hin. Wocfmstiaifi, 1885, p. 20. 

* Parrot, Xa Syphilis BMditaire, 188$, p 88. 




Vaccinal 

ayplulis. 


VACCINATION 


27 


straction of tissue in either case may be very extensive, going “down 
to the bone" and having as much as an inch or more of super- 
ficial area. Healing is frequently an affair of weeks, and may be 
aided by mercunal treatment. There are no statistics of tks sequel 
of vaccination , but the frequency or infrequency of it may be 
learned in conversation with any intelligent chemist whose shop is 
resorted to by the poor, or with a medical practitioner of average 
experience 

(5) It has been proved by many experiments, undesigned or 
otherwise, m Pans (1831 and 1839), Vienna (1854), and elsewhere, 
that an infant with congemtal sypliilis develops correct vaccinal 
vesicles, provided its skin he clear of eruption and the lymph have 
been taken at the usual time ; also that the lymph taken from the 
correct vesicles of a syphihtic child produces correct vesicles m its 
turn, hut does not produca syphilis in the vaccinated child- The 
congenital taint is, in feet, irrelevant to the course of eowpox in- 
fection So far as experiment and casual experience can proie 
anything, that has been proved ; the recent attempt to disprove 
it by an officer of the Local Government Board {Beport for 1882, 
p. 46} IS vitiated by fellacies, and has no value against the over- 
w’helming testimony collected thirty or forty years ago. What, 
then, 13 the meaning of the numerous outbreaks of syphilis in 
groups of children or adults vaccinated or re- vaccinated wiui lymph 
from one source ? 

A carefiil examination of these oases shows that syphilis at the 
source of the vaccine matter was in all cases an after-thoughl^ that 
in most of the cases there was no evidence for it, and that in the 
lemaining cases the evidence was so far-fetched as to be unlikely i 
(apart from the known a prwn improbability^ or that the traces 
of constitutional infection found in the vaceinifer were subsequent 
to vaccinatioii, and therefore capable of being explained as an effect 
concurrent with the more obvious symptoms m those vaccinated 
therefrom. The effects, however, were very much the same as in 
the venereal pox. The vaccine vesicle either became an indurated or 
phagedenic sore, as desenbed in the foregoing section on vaccinal 
ulcers, or the scar opened into an mdurated sore after the usual sub- 
cTUstaceons healing was complete, or became mdurated without 
openmg The axillary and cervical glands were often mdurated. In 
most of the epidemics there were a certain number of cases m which 
the effects were purely local, or confined to one only of the seats of 
puncture ; if these had not occurred along with others m a group, 
they would have been counted as ordinary vaccmal ulcers, But 
there were often secondary smptoms as well, mclnding the roseolar, 
behenouB, or (rarely) pemphigoid eruption, and not unfrMuently 
condvlomata circa anmi et genitalia In some epidemics (but not 
in all) there were, in a small mmonty of the cases, mucous patches 
on the tonsils, tongue, or lips, tendmg to ulcerate ; and m some 
of the Italian outbreaks the infection spread among the mothers 
and other members of the households in the form of specific sores 
of the nipples, with or without constitutional symptoms. Affections 
of the hones and viscera do not seem to have followed ; fatalities 
were not very common. 

It will be hard to persuade medical authonties that these second- 
ary effects are not the result exclusively of the venereal pox. The 
evidence, however, does not allow us to assume any other ^cafic 
infection than that of eowpox, which, as we know, has its proper 
secondary mnthem m the fonn of macular roseola, lichen, or 
pemphigus ; the eruption has even been known to affect the month 
and throat The evidence from epidemics of vaccinal sore arms 
teaches us that condylomata, mucous patches of the tonsUs, tongue, 
and lips, and even intis, are also possible, although &r from in- 
variabb, among the “ secondaries of the primary vaccinal ulcer. 
The most general fact that comes out m these epidemics is that the 
lymph was tsien late from the vaccimfer, or that the vesicles of 
the vaceinifer were drained dry to vaccinate a large number, or 
that the some vaceinifer was used for am-to-aim inoculation on 
two succesave dap. It is not difficult to see how, in those cir- 
cumstances, the abbreviated cycle of humanized eowpox may he 
departed ^m and the native or untamed characters of eowpox 
in&tion reverted to. Cowpox, indeed, is parallel with the venereal 
{)ox^ both in &e ciicnmstances of its ^coming an infective ulcera- 
tion (indurated or suppuratmg) and in its secondary or constitu- 
tional manifestations as an imection in man. But the “I»d” 
lymph has hardly ever been used beyond the second remove j and 
were the parallel fails. 

The follbwhig is a list of the so-called syphilitic ejademics after 
vaedmation, including those that have been considered spurious, 
because they were either anomalous in iype from the point of view 
of flyphOitic infection or had no obvious causal connexion with 
thatoiseBse. 



Toire de Bnsi near Bergamo, 1802 (see Depaul, lot dt ) United States (tn.cips 
on tott rides m the Cfvjl Vrar), 18bl 65 (Jones, CircttlarU., Lomdava Bmtrd 
V HealtA, Baton Ronge, 1884), Areenta near Ferrara, ISOe (Gamberini, in utz. 
'*'d^SE***‘“* P Morbihan (neighbonrhootl of tannes and Ann\). 


fcchleinitz (Styria), ibTO ^Kacae\Br, AllgeTtL IRener Ztg , IS 
W , atetract in ArJi. Jur DernuUologte und Syvh , Ism). London’ (two sentsl 
1S7I (Hutchinson, Jfed Chir 2 re ns, llv, 1871). Switzerland, lS7S(iiuM 
Sot de toSiii^ Romtnde). Algiers, 1860-81 (Joum. (f Hygiene, 26th August ]8sl). 
L>ck (East Prussia), June 1878 (Plncus, Vierteljkschr j geneht iled 1 S 7 m, ti. 
183). Aspneres (Aiemn), March 1SS3 (P Brooardel, Ilapwrt, Pans, ISSb). 

Attention was drawn to these cases because they occurred in 
groups varying in number from 10 to 100 or more, which mmle 
considerable stir, especially m country distncts It is unlikely 
that all cases have been reported In tlie third Bepori of the clinical 
hospital of Manchester, TVlutehead states the results of his inquiries 
on post-vaccmal illness in children. Setting aside most of the cases 
of illn^ vaguely alleged by the mothers to have been the con- 
sequence of vaccination, he admits as truly post-vaccmal 34 cases of 
syphilis or pseudo-syphilis ; of tl cse he enumerates only 14 in his 
table of 63 eases of children’s syphilis of all km^, the other 20 cases 
being omitted, it would appear, not because there was any doubt of 
their hemg post-vaccmal, but because they were not of the perfect 
t^e of infantine syphilis. Such was the eiroenence of a competent 
observer at a smgle hospital during a period of 20 months. ’NVliite- 
head’s B^ori was published in 1859 , hut, when Hutohmson pub- 
lished his first senes of London cases m 1871, the subject was con- 
ffldered to be quite new. Here agam it was the concurrence of 
some ten cases m a group that helped the reluctant assent of the 

K ofessiom The first group of London cases had hardlv begun to 
talked of when one of Hutchinson’s colleagues was led by two 
casK of skm disease at a hospital to follow up the traces of another 
group, the very existence of which was unsuspected by the public 
vaccinator or general practitioners m whose distnct the eleven 
patients with vaccmal ulcers and occasional secondanes resided 
^In the registrar-^neral’s tables of mortality for England and 
Wales about one-hclf of the deaths from “eowpox and omer effects 
of vaccination,’’ or nearly thirty per annum, may be put down to 
effects of vaccination other than erysipelas , but there is nothing 
to show that these were fatal cases of vacemd ulcers with constitu- 
tional mnptoms or marasmus. On the other hand, the table of 
deaths mom syphilis shows an enormous and steady mcreasa in the 
number of deaths of infants under the age of one In the first year 

of compulso:^ vacemation (1854) the deaths suddenly increased by 
one-half, and the increase has gone on steadily since then (see Table 
II,) The mterpretafaon of the feet is by no means eai^ or free 
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1S50 

778 

1 811 1 

1876 
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878 
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403 

1880 

1388 
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1864 
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461 

1881 

1540 

, 557 

1865 

1155 

402 

1882 

1660 

! 561 

1866 

1180 

482 

1888 

1818 

{ 500 

1867 

1241 

457 

1884 

1733 

1 647 


from frdlacies There are doubtless other and better reasons for the 
increase besides vaccination ; and it is significant that the tables 
for SMtland show the mortality to be chiefly in the firat three 
months of life, whereas the statutory limit for vaccination in that 
counby is six months. 

]ji the polemical writings of anti-vaecinists, such diseases Other 
as scrofula, tubercle, hooping-cough, diarrhoea, and other ®heged 
common causes of infantine morl^ty are alle^d to 
increased owing to vaccination. There is Uttle or no 
reason, in theory or in experience to suspect that tuber- 
culous or scroMous infetstion is ever communicated by 
TOCcine lympL As regards the above and other infantine 
maladies vaccination may predii^ose the child to fall into 
thmn, in so far as it produces, or ought in theory to pro- 
duce^ a considerable constitutional disturbance and pre- 
sumably a loss, for a brief period, of the natural power to 


* The proportion assigned to the first year of life Is calculate from 
the specimen table for 1852 (females only) and from the tables of 
London mortality. 
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re>^t the various noxious influences by ■which the age of 
infancy, especially among the poor, is beset. 

Tlie value of cowimix as a protection against smallpox may now 
of apart from the f^cifiil doetnue of vanolffl vaccinK by 
whmh it uas originally recommended. It has lieen put to a test 
extending over eighty yearn ; and in some circnmstances it has 
been mssible to apply the logical methods of agreement and dmer- 
ence mth a good deal of cogency. The besetting fallacy ot all 
vaccination logic is that of post hoe ergo propter koc', and the orty 
TTJV to escaiie it is to hold intcllig&ut view^ of the histoiy, the 
natural history, and the epidemiology of smaUpox. This will ne- 
cessitate a bnef excnrsiis. e 

Small- Smalliiox, which is really a tropical akin disease of the nature of 
pox. lichen turned pustular, or of ecthyma, must be judged according 
to what we know of foreign pestilences in general. Perhaps we are 
safest to take a Ime through the behaviour of the plaOTe Plague 
in w^tem Europe had the start of smallpox by a good many years, 
if we siieak only of prevalence on the Lirge scale “Throughout 
the 16ta century,” says Hiisch, “the pligne was a permanent form 
of disease on the continent of Enroiie. . . During the first two- 
thinls of the 17th century we still meet with it over an eanally 
wide area and equally often. But in the last thirW years of that 
century the plague was observed to be retreating gradually from the 
soil of Eurt^ ” It was not only in London mter the fire of 1668 
but also m Denmaik and Sweden, in Italy, m Holland and Belgium, 
in Switzerland, in France, in western Germany, and in Spain that 
the years 1600-1680 saw the last of plague ; it linMred only in the 
Levant, in Poland, and in other parts of north-eastern Europe, 
with occasional epidemic visits, sneh as those of Messina and Mar- 
seilles. Now it has left the Levant and Egyiit, has abandoned even 
MesOTHitamia and Arabia, and retreated to a few poor viUa^ on 
the Perso-Armenian frontier. Or, take the example of lepro^, 
which ow«l its existence rather to the widespread or natioml con- 
currence of the same causes in ■varions countries than to the travel- 
ling of an infection : Italy had it first and lost it first, and nearly 
every other country in Europe saw its nse, its general prevalence, 
its decline, and its extinction, the nortbem countries kee]dng it 
longest Again, typhus fever was a standing diwase so long as 
Eurojie vras Hie theatre of protracteil wars and all their consequences ; 
hut, Hke other infections, iyphns gradoallf declined and has almost 
disappeared since the conditions on which it depended ceased.^ 
lisaving these parallels and coming to the facts of smallpox itself, 
it rose to prominence in western Europe in the 16th century, and 
iu England in the 17th.^ From the early part of the 18th century 
a rem&sion was noted , but the latter lialf of that century saw a 
couidilerable extenaon of the arw. of the disease, for which the 
practice of inoculation has been blamed. It is a mistake to suj^xise 
that smallpox has shown a tendency towards a universal infei^ou ; 
for all its chanres it has kept within moiieiata limits of age and 
place, and extended only by repeated provocation. Thus, Hirseh says 
of the western hemisphere, “A still more temhie source for America 
was the importation of Negro slaves, so much so that in after years, 
particnlwly m South America and the West Indies, not only the 
first appeanm (%3 of smallpox, but every fresh outbreak of it, could 
be traced to impor^on from Afriea,”— the African eontinent heii® 
then, as now and always, one of its princvpal natird seats. In 
Ihwoipe it has been peeaUMly a disease of infency and of the most 
crowned parts of cities. It has had victims among the upper 
elssaes, just as cholera has had *, but, like that disease, its hs^tat 
is among the crowded poorj and it would have touched the wdl- 
to-do-idasses kss in former times if there had always been spacious 
wast-end quartern in cities or the modem ‘‘passion for dean linen,” 
paroonal ablntimu; and fresh air. Tenement honsoa and ili- 
ventilated courts or alleys have been the natural harbour^ of 
amdlnox,* m proportion as these have been demolished the disease 
luw dWppeared or bean dnmmscribed in its area. It is frUacious 
to eatinu^ its proralence now in ratio of the whole popnlstion , for 
a jest eompaxison of one period with another, we have to take into 
aeemmt, not the death-rate per million living, but the death-rate 
pm* stiB liviug under the old-world conditions. From tim 

eeilMirt pMtiod of its histoi^ in Europe, the disease has had its 
naasona m cdckesikig: er rWrml, with long intervals of qni«cenca ; 
onl^ in iWaoetiffl^wded parts of Western cities has it ever been 
, eamemic from jaaa^ t* year, ’Theea epidmnic outbursts have ■mried 
> miteh in intend^ & aoree, the oonditiona of variation being 
meetly unknewib la tM^ ireppeet, it need hardly he sdd, smau- 
peaE ia like dhar epiderofe dienatea , 

Ininmee paring the roam d the a9t| peoianytiimnwaa a marirod 

of vaed* iwteon of tlm epi^ie diaease is most parts of 

natioar Barope, The kmogat tif vacd»ati(m tfariogg thoee years was in- 
1 arttrkngwa awot tm'hm “snWtt 


considerable , in particular it hardly touched the poor Thus, at 
the time of the Norwich epidemic of 1819, it was estimated (by 
Crosi) that only one-fourth of the inhabitants were vaccinated, and 
these almost exclusively the ivell-to-do At the same time the 
practice of mocnlating smallpox, which was ■with good reason 
blamed for keeping the contagion generally diffused and active 
among the nou-inocidated, began to be discontinued and soon 
ceasw altogether. Undoubtedly there was a marked dechne in 
smallpox during the first fifteen years of the century, but the as- 
sociated circumstances are as complex as the fact i^teelf is simple 
We have to bear in mmd the old law of periodic exacerbation and 
dormancy, the cessation of a practice (moculation) which almost 
certamly interfered with the natural tendency of smallpox as a 
foreign pestilence to die out, and the unusual prevalence of tophus 
fever (on the Continent), and other displacing or substitutive factoi-s 
m the death-rate To what extent vaccination was a factor will 
have to be decided by the experience of a period when the practice 
was much more generally m vogue. For that purpose we may 
here restrict the inqmry to England and Wales, premising that the 
experience of other European countnes where vaccination has been 
equally practised is not different. 

The following table (III.) begms with the year 1847 ; the re- 
gistration reports go hack to 1888, hut there is a break in the tables 
for five years near the beginning 

Deaths from Smallpox frenm 1847 to 1884, w^th the mmiers among 
Children under Jive 


Total of 
All Ages. 

Clitldren 

under 

Five 

All Other 
Ages 

Tear 

Total of 
All Ages. 

Oblldren 

under 

Five 

All Oilier 
Ages 

4227 

3114 

1113 

1SC6 

8029 

1662 

1367 

6908 

4782 

2121 

1867 

2618 

1870 

1148 

4644 

3146 

1498 

186S 

2062 

1234 

818 

4665 

8365 

1400 

1869 

1566 

892 

678 

ei»9T 

4869 

2128 

1870 

2620 

1245 

1376 

7SX 

SOTO 

m 

1871 

231S8 

7770 

153S6 

8161 

2164 

987 

1872 

19094 

6758 

18880 

2S0S 

1669 

1149 

1873 

2864 

687 

1777 

2525 

1823 

1202 

1874 

2162 

643 

1619 

2277 

1299 

978 

1876 

950 

zn 

679 

3936 

2835 

1001 

1876 

2408 

612 

1796 

mo 

3585 

2875 

1877 

ms 

lose 

8232 

SS4S 

2247 

1801 

1878 

1850 

472 

1884 

2740 

1644 

1205 

1879 

686 

180 

406 

1320 

723 

697 

1880 

648 

170 

478 

1628 j 

981 

697 

1881 

8098 

7W 

S8BS 

6904 ; 

8267 

2697 

1882 

1817 

276 

1042 

7dS4 1 

ASSi 

sm 

I8S8 

957 

236 

731 

6411 ' 

8203 

8149 

1884 

2234 

508 

1731 



In the first years of the table the deaths from smallpox of children 
under five were to those of all other ages m the ratio of 8 to 1 or of 
5 to 2 (at Norwich in 1819 there ■were 680 deaths, of which halt 
were m infants under two, and all the rest save ten were in children 
under ten years) ; the disproportion lessened gradually, until about 
1864 it was nearly 4 to 8 ; in 1870 the proportion was nearly equal , 
and from that tune onward the preponderance leaves the of 
infancy and childhood, so that in 1884 the deaths under five were 
three times fewer than those at all other The great epidemic 

of 1871-72 brought out that remarkahle change of mcidence most 
decidedly. Takmg the mortality of 1871 as an instance, ■the signi- 
ficance of the changed incidence on the periods of life is that the 
7770 deatlis under the age of five would, in pre-compnlsion times, 
have had a complement of no more than 26u0 deaths in the later 
periods of life, or that the actual mortality of 16,366 above the 
age of five would have had a complement of some 40,000 or 45,000 
deaths hriow that age. (In British India in 1884 of 888,000 deaths 
72 percent, ■were of children under 12 in Bengal, and 64 per cent 
in Madras.) Apart from the dhan^ mcidence of smallpox, Table 
IIL shows merdy the caprices of the disease as an epidemic. After 
every epidemic outburst the disease declines and sometimes looks 
as if it -were about to die out altogether. The alarm attending 
each severe epidemic has induced the legislatare to make the vac- 
cination law more stringeBt and vaccinators to insert more of the 
■vim, BO that the periimc subsidence has corresponded to, and has 
seemed to be owing to, tbe better enforcement of the practice ; hut 
there have always been alternating periods of (mescenco and ex- 
acerbation, irrespective of any propnylactio. Moreovm*, smallpox 
being a foreign contagbus akin msme lurking in congenial haunts, 
it would be quite aqpording to precedent that it should one day 
cease abeolntely in a community where sanitary progress had ad- 
vanced ao far as to take the ground from under the feet of the 
pestilence ; snch absolute ce^tion would have no more necessary 
connexion wife alm^ nniver^ vaccination than the alternating 

new Act eff Farliament '^e epidemic of 1871-72 was one of 
fee worst in fee whole history of European smallpox ; and it may 
be ■tixat it was one of the last flickms of a slowly expiring 
Ihe imiversal piactice of cowpoxing, however, is ba^ upon fee 


a The Italic umsenls indicate tbe periodic mirrimii. 
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assumptiou that this contagious skin disease impoited from the 
tropics IS a thine that Europe must reckon with for an imlefimte 
time On the othei hand, the teaching of epidemiology is tliat a 
foreign pestilence never stays unless it finds quaiters suited to its 
existence, and that it may even take its departure capneiously, as 
in the case of the plague, after it has had a ceitoin career, or on 
being displaced by some congener such as typhus. Yaocination 
is considered to have turned smallpox in ^at part aside from the 
early years of life and thrown it more than ever upon the later 
ages, while measles and other maladies proper to childhood have 
at the same tune increased ^ 

Itsutflity ITius far as regards the utility of vaccmation to tlie state ; we 
to the in- have now to consider its utility to the individuaL Do the vacci- 
^ndual. nated escape in an e^iidemic 1 or, if they do not escape an attack of 
smallpox, do they escape death from it? In answer to the first 
question, apart from the familiar negative expeiieuce of everyone, 
we have the statistics of smallpox hospitals, which relate to the 
poorer class and probably do ftill justme to the fact of non-vaccma- 
tion, masmuch as the nnvaccinated residue is mostly to he found 
in those slums and tenements of the poor where smallpox (now as 
always) is apt to linger. At the Eastern Metropohtan Hospital 
(Homerton) from its opening early in 1871 to the end of 1878 flhere 
were 6533 admissions lor smallpox, of which 4288 had vaccination 
maiks, 793 had no marks although vaccinated, and 1477 were mi- 
vaccmated, giving a proportion of 0 29 imvaccinated- In the 
epidemic hospitals of Liverpool, Gla^w, and Dubhn the proportion 
was 0 25 during the same period, for some of the German states 
the proportion of nnvaccinated cases comes out a good deal less 
than one-fourth , thus, m Bavana in 1871 of 30,742 cases 29,429 
were in vaccmated persons, or 96 7 per cent., and 1313 m the un- 
voccinated, or 4'3 per cent.^ In some of the small local outbreaks 
of recent years the victims have been nearly all vaccinated (e g , at 
Bromley m 1881, a total of 43 cases, inclndmg sixteen confluent, 
all vaccinated) * In the army and navy, where vaccination and 
re-vaeeination are absolutely without exception, the proportion is 
accordingly 0. It would thus appear that the rather excessive pro- 
portion of cases among the small residue of uuvaccinated m the 
civil population must have other associated circumstances heades 
non-vaecmation } and these are not far to seek 
Death- The next question is the death-rate among the vaccinated and 
rates unvaccinated respectively. The total death-rate from smallpox in 
among modem times is almost the same as it was in the 18th century, large 
vacci- affiregates collected by Jurin and others in pre-vaccination times 
Dated show a mortality of 18-8 per cent, and corresponding aggregates 
md un- in English and Amencan hospitals, mostly smce 18/0, show a 
Vacci- mortality of 18 5 per cent It has, however, to he home in mind 

Dated, that the division mto discrete, confluent, and malignant smallpox 

is an old one , that a mild tyqie was quite common in the 17th 
and I8th eentunes, and was now and then characteristic of whole 
epidemics, just os in the case of scarlatina , and that the vaccmated 
are at present hahle to be attacked by the confluent and malignant 
disease as well as by the discrete. But are the vaccmated mble 
to the fatal forms of smallpox m the same proportion as the nn- 
vaccinated ? It IS only smce 1879 that the re^trar^genend’s tables 
for England and Wales have attempted to supply data hearing on 
this ; and it will be seen from the following abstracts (Tables lY - 
YIL) that the data are still far from being sufficient : — 


TaUe IF,— Deaths from Smallpox, shotoinff Qie Umibers of tho 
Umaccimted. 


Year. 

Totri 

Deaths. 

Unvac- 

dnateiL 

Vacci- Not Li- 
mited stated 1 

Total 

Deaths. 

II 

Vaecl-j Not 
nated.jBtBted 

1870 

586 

381 

117 

188 1882 

1317 

835 

176 1 616 

18S0 

048 

382 

131 

245 1883 

957 

163 

! 78 n7 

1881 

3098 

1068 

652 

1378 1884 

2234 

595 

498 1146 


Table ( F.),— Same for the Proivuses (Metropolitan Deaths deduded). 


i 

Total 
Deaths In 
Provinces. 

Dnvac- 

dnated 

Vacci- 

nated 

i Total 

iPruvIuces. 

II 

1 if 

Not 

stated. 

1879 

86 

i SO 

9 

67 ! 1882 887 

148 

66 

673 

1880 

171 

48 

14 

114 ISSSl 821 

111 

85 

675 

1881 

731 

1 188 

90 

608 1884 1 ISS6 

282 

239 

816 


Table FI,— Deaths from Smallpox in Infants under One Fear. 



1 See Rut, SSeijr, Cm. Stjport fitt 1887, p. 21S; “To operate os mortellty, pro- 
teetiem i^Etinet evoy one of the Ihtal dlMaaes is reqnired , oth»msa 

the mp^^on of rste dtseeae-elestest opens the way to another" (p. SISX 
He qtiow Watt (1813) to show that the decrease of emallpox mortality among 
tnflmie In Glasgow from 1783 to 1813 ite helanoed by a great inenase In the 
isfimthie deaths from tnessles. See also Ony, Joum. SfeHtL Bee., 1S8S, p. 430. 

* Msjer, ViertdiakrkhTiftfSrgerieM. Mol, rrli 86B. 

> Kicdl^ Zoaet^ S7tb Augnst 1881. 
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These figmes may be made to proic aiij thing, aocorihiig to the 
bias of the individual , the column ot “ not stated ” commands tlie 
situation. The official figures'* for Bavana in 1871 are more pre- 
cise* among the 29,429 cases of smallpox m vaccinated persons 
there were 3994 deaths, while among the 1313 umacemated cases 
there were 790 deaths , of the Litter no fewer than 743 deaths were 
ot mfants in then first year The mortality among both the v,icci- 
nated and the nnvaccinated is always eveessive for infancy. Feeble 
health, as well as non- vaccination, is a factoi in the very eveesuvo 
smalliiox mortality at that tendei age 

The returns from special smallpox hospitals make out a very 
small dKith-rate (6 per cent ) among the vaainated and a veiy 
laige death-rate (40 to 60 per cent ) among the uuvaccinated. The 
resmt is doubtful qiia vaccination, foi the reason that in xire-vacci- 
nation tunes the death-rate (18 8 per cent ) was almost the same 
as it is now in the vaccinated and unvaecinated together (IS 5) 
At the Homerton Hospital from 1871 to 1878 there were admitted 
793 cases in which “vaccination is stated to have been performed, 
hut without any evidence of its performance the deaths in that 
important contingent were 216, or 27 2 per cent, but they are not 
permitted to swell the mortality among the vaccinated Again, 
the explanatory remarks of the medical officer for Biikenhead in 
1877 reveal to ns the rather sui^prising fiwt tliat his column of 
“unvaecinated” contained, not only cases that were admittedly 
not vaccinated, but also those that were “without the faintest 
mark”; of the 72 eases in that column no fewer than 53 died. 
His column of “uuknown" contained SO per cent of patients who 
protested that tbw had been vaccmated (28 deaths in 220 eases or 
12 7 per cent.) Those who passed muster as veritably vaccinated 
were 233, of whom 12 died (5 1 per cent) With reference to this 
question of the marks, it has to be said that cowpox scars may be 
temporary, that their “^odness” or “bailHesa" depends chiefly 
on the texture of the mdmdual's skm and the thickness or thinness 
of the onginal crust, and that the aspect of the scar, or even its 
total absence some years or even montlis after, may be altogether 
misleading as to the size and correctness in other respects of tlie 
vaccine vesicle, and of the degree of constitutional distiubonce that 
attended it This was candidly recognized by Ceely,* and will not 
be senously disputed by anyone who knows something of cowjtox 
and of how it has been mitigated, and of the vanoua ways in which 
the tissues of individuals may react to an inoculated infection. In 
confluent cases the marks on the arm would he less easily seen. 

The following statistical table (VIII ) shows death from smallpox 
to be comparatively rare where the marks are many and “good.” 


Table Fill., akowinp the Nuntber and Kind of Arm Marls in 579 
Gases of Smallpox at Eomerton Hospital, 1S71-S0 (Gaytou). 



The practice of re-vaccination was first recommended in England Be-vac- 
by G. Gregory, and in Germany for the army by Heim (1829), It cmation. 
h^ been more or less the law in Prussia sinee 1^5 : ^ “ le-vaccina- 
tion of school pupils at the age of twelve is an integral part of the 
vaccination law.'* Notwithstanding ths feet that Prussia was the 
bast re-vaednated country in Europe, its mortidity from smallpox 
in the epidemic of 1871 was higher (69,839) tlian in any otlicr 
norfliem state. The efficacy of re-vaccination is sometimes sought 
to be proved by the immunity of nurses m smallpoi hospitals, TLe 
experiment of not re-vaccinating the nurses wros tried at the small- 
pox hospital of the South Dublin Union in 1871-72 ; 29 out of the 
36 attendants had not been re-vacemated. and these all escaped 
smallpox as well as the other saven.® But nurses are not rarely 
chosen from amouj^ those who have had smallpox, aud cases of 
smallpox in re-vaecinated nurses ere not unknown.® The evidence 
as to re-vaeeination on a large scale comes from the army. Accord- 
ing to a competent statistician (A. Yogt), the death-rate from small- 


4 llajer, op. rffc. » Psriiam/jaai^ AdKm, 34th Fetawry 1880t 

« Trnia. Prm. JfaJ. and Surg Asioe , vilL, 1840 
7 Horn's Medkindl-W’txn I» Prtmeiit ed Eulenbew, Berlin, 13rs>74, pp. 
leOsml SIS. 3 S!ed Pros and Cm., STth Mareh 1873. 


B BweetlnSi Sep. FuSuim Uo$p., 1881. 
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pos in the German army, in which all recruits axe re-vaccmated, 
was 60 per cent, more than among the civil population of the same 
age , it was ten times greater among the infantry than among the 
cavalry, and sixty tunes more among the Hessians than among the 
Wurtembergero. The Bavarian contingent, which was re-vaccinated 
without exception, had five tunes the death-rate from amallpoz in 
the epidemic of 1870-71 that the Bavarmn civil population of the 
same ages had, although re-vaccmation is not obligatory among the 
latter. 

The snsceptibibty to cowpox mfection diminishes with age, 
among the pupils of twelve years in Prussian schools it fails m 
about one-fourth of the attempts, and at later periods of hfe the 
proportion of failures is still greatei. 

It 18 often alleged that the unvaceinated are so mindi inflammahle 
material in the midst of the community, and that smallpox begms 
among them and gathers force so that it sweeps even the vaccinated 
before it Inquiry mto the facts has shown that at Cologne m 1870 
the first unvaccinated person attacked by smallpox was the 174th 
in order of time, at Bonn the same year the 42d, and at Liegnitz m 
1871 the 226th. 

State-supported facilities for vaccination began in England in 1808 
wi^ the National Vaccine Establishment In 1840 vaccination 
fees were made payable out of the rates, The first compulsory Act 
ivas passed in 1858, the guardians of the poor being mtrusted with 
the carrying out of the law ; m 1864 the puhhc vaecmafrons under 
one year of age were 408,824, as against an average of 180,960 for 
several years before In 1867 a new Act was passed, rather to re- 
move some technical difficulties thau to enlarge the scope of the 
former Act ; and in 1871 the Act was passed which compelled the 
boards of guardians to appoint vaccination officers. The guardians 
also appomt a puhhc vaccinator, who must he duly quahfied to 
practise medicine, and whose duly it is to vaccinate (for a fee of one 
shilling and sixpence) any child resident within bis distnet brought 
to him for that purpose, to examine the same a week after, to give 
a certificate, and to certify to the vaccination officer the &ct of 
vaccination or of insusceptiblbty. The Iiocal Government Board 
awards a considerable sum in premiums for totals of successM 
vaccmatiou, at a higher scale of oue shiUing for each case, and a 
lower scale of sixpence. The vaccination officer sees that all infants 
are vaecinat^ either pnbbely or privately, before th^ are three 
months old (in Scotiand six months), nnleas there is reason for post- 
poning the operation. He acts ali^ as registrar of vaccinations. 
Parents isfosiW to obey the summons taken out by thevaccanation 
officer are liable to a penalty of twenty shillings for each offence. 
In 1880 the president of the Local Government Board brought in 
a bill to repeal the part of the Act relatmg to cumulative penuifies ; 
hut the bill was withdrawn owing to prot^ts from the medical pro- 
feanon. In a number of populous unions of England a majonfy 
of the guardians are decided not to prosecute under the Vaccination 
Act ; in other unions prosecutions are not nnfrequent, the convic- 
tions having amounted m 1886 to upwards of two thousand, and 
having usnaUy led to distraint of goods (rarely to imprisonment) in 
default of paying the fine. In England about two -thirds of all 
infants are vaccinated at the public expense. 

Vaccination was made compulsory in Bavaria in 1807, and subse- 
quently in the following counfaies ; — Denmark (1810), Sweden (1814), 
Wfirtomberg, Hesse, and other German states (1818), Pmasia 
J18S5), Ronmania (1874), Hungary (1876), and Servia (1881). It 
18 compulsory by canton^ law m ten out of the twenty-two Swiss 
cantons; an attempt to pass a federal compulsory law was defeated 
by a plebiscite in' 1881. 

In the following countries there is no compulsory law, hut Govem- 
mental focOities and compulsion on various d^ea more or less 
directly under Governmental control, such as soldiers, state em- 
ployes, apprentices, school pupils, &c.-— Prance, Italy, Spam, Por- 
te^ Belgium, Horway, Austria, Turkey, 

In only a few Stat^ or cities of the .American Union is there a 
vaccination statute ; in Canada there is none. Vaccination has 
lieen compulsion m South Australia since 1872, in Victoria since 
1874, andm Western Anstrslia since 1878. In Tasmania a com- 
pulsory Act was passed in 1882. In Hew South "Wales there is no 
compausion, hut free fadhtiea for vaccination. Compulsion was 
ad^ted at Odciitte in 1880 and smce then at eighty other towns 
of Bengal, at Madras m 1S84, and at Bombay and dsewherein the 
jffeaidency a few years earifier. 

Re-vaccination wad niiade oompulsoiy in Denmark in 1871 and in 
Ronmania in 1874 } in HoHaaidlt was enacted for all school pupils 
in 1872, The vmous' laws and udmiuistrativs orders which had 
been for many years in forceas to vacoinafron and re-vaccina1ion in 
the several Qennan states were consolidated in an impeaial statute 
of 1874, , 

Jinner, frtewfry, London, 17B8, aid Fttriftcr ObteraOlonSt I7M ; 
G. Fearwm, concerning the EitUrrg Conijx^ London, 179S*, WoodvlllB, 
EeMptt ofu SeneccfJnoouid^ons far PhTkUm VtfctSnte or CbwpoK London, 
1799: %ron, J^fe ctfSdmrd Jtmer, XD„ 2 toIS., London, IsgsTBoasquet, 
Sw U' Oaw^ Obtowm d( Paecy, Paria, ISSC; Istjin, in Lend. MM. 

2Vww Prov ml and Swrg. Ame.,^ (1840) and x(184», 
flering, !7«ier Enhpoclcen an KUhen, Stuttgart, VlenHois and others, in 


Syphilis Faccinale, Paris, 1866 , Bohn, Eandbudh der Vaeoinaiion, Lelpaic, 1876 , 
B O Beaton, Eandbook of Vacctmatlon, London, 1868 , Separts on SanUary 
Measures In India, 188k-85, W White, Story of a Oreat Delusion, London, 1886, 
M'Vall, Vaadnaiion Vindicated, London, 1887 , Lotz, Pocken und Vaccination, 
3d ed , Basel, 1880 , G Fr Eolb, Der heutige Stand der Impfrage, Lalpalo, 1879 ; 
A Vogt, Der alts u d neue Im^lavie, Bam, 1881 , and Creighton, Natural 
Eistory gfCowpae and Vaccinal Syphilis, London, 1887 (0. 0 ) 

VACZ ((jterm. Waitnen), a market town in Hungary, on 
the left hank of the Danube, 20 miles north of Bnd^Pesth. 
It gives its name to a Eoman Catholic bishopric (estabhshed 
by Stephen, first king of Hungary, in 1000) and various 
schools, cottvents, and charities connected therewith, and has 
a state deaf and dumb institute and a central Government 
prison The cathedral, a magnificent structure, is an imi- 
tation of St Peter’s at Eome, with mediaeval relics and 
pictures. The majority of the inhabitants are engaged in 
agriculture and cattle-breeding; but exportation of grapes 
from the neighbounug hilly district is also largely earned 
on. VAcz is a station on the Auatrian-Hunganan railway 
system The population, mostly Magyars by nationality, 
was 13,199 m 1880, and m 1887 was estimated to number 
nearly 17,000. 

VAGA, Pbeino del (1500-1647), a painter of the Eoman 
school, whose true name was Peeiito (or Piero) Buonao- 
GORSi He was bom m Florence on 28th June 1600. 
Hk father ruined himself by gambbng, and became a 
soldier in the invading army of Charles VIH. His mother 
dying when he was but two months old, he was suckled by 
a she-goat ; but shortly afterwards he was taken up by his 
father’s second wife. Perino was first apprenticed to a 
druggist, but soon passed mto the hands of a mediocre 
painter, Andrea da Ceri, and, when eleven years of age, 
of Eidolfo Ghirlandajo Permo rapidly surpassed his 
fellow-pupils, applying himself especially to the study of 
Michelangelo’s great cartoon. Another mediocre painter, 
Yaga from Toscanella, undertook to settle the boy in 
Eome, but first set him to work in Toscanella. Penno, 
when he at last reached Eome, was utterly poor, and 
with no clear prospect beyond j'ourney-work for trading 
decorators. however, stuped with great seventy 

and spint from Michelangelo and the antique, and wets 
eventually entrusted with some of the subordinate work 
undertaken by Eaphael in the Vatican. He assisted Gio- 
vanni da Udine in the stucco and arabesque decorations 
of the loggie of the Vatican, and executed some of those 
small but finely, composed Scriptural subjects which go by 
the name of “ Eaphael’s Bible ” — ^Eaphad himself furmsh- 
mg the designs. Perino’s examples are Abraham about 
to Sacrifice ikac, Jacob Wrestling with the Angel, Joseph 
and his Brethren, the Hebrews Crossing the Jordan, the 
Fall and CJapture of Jericho, Joshua Commanding the Sun 
to Stand Slall, the Birth of Christ, His Baptism, and the 
Last Supper. Some of these are in bronze-tint, while 
others are in fnU colour. He also painted, after Eaphael’s 
drawings, the figures of the planets in the great hall of the 
Appartamenti Borgia. Permo exhibited very uncommon 
faculty in these works and was soon regarded as second 
only to Giulio Eomano among the ^eat painter’s assist- 
ants, To Eaphael himself he was always exceedmgly 
respectful and attentive, and the master loved him almost 
as a son. He executed many other works about Eome, 
always displaying a certain mixture of the Florentine with 
the Eoman style. 

After Eaphad’s death in 1520 a troublous period ensued 
for Perino, with a plague which ravaged Eome in 1653, 
and again with the sack of that city in 1627. Then he 
accepted an invitation to (3enoa, where he was employed 
in decorating the Doria palace, and rapidly founded a 
qnasi-Eoman school of art in the Ligurian city. He 
ornamented the palace in a style similar to that of Giulio 
Eomano in the Mantuan Palazzo del Tfe, and frescoed his- 
torical and mythological subjects in the apartments, fanci- 
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ful and graceful arabesque-work, sculptural and architec- 
tural details — ^in short, whatever came to hand. Among 
the principal works are the War between the Gods and 
Giants, Horatius Codes Defending the Bridge, and the 
Fortitude of Mutius Scsevola. The most important work 
of aU, the Shipwreck of ^neas, is no longer extant. Penno 
was particularly good in the technique and colouring of 
fresco, and his stucco-work was no less highly prized than 
his pictures , his Gfenoese paintings are, however, very in- 
ferior to those of Eaphael m finish, as in other higher 
qualities, and his style m the nude tends rather towards 
Michelangelo. The Doria work is moreover extremely 
unequal. From Genoa Penno twice visited Pisa, and 
began some painting in the cathedral. Finally he returned 
to Eome, where Paul III allowed him a regular salary 
tiU the painter’s death. He retouched many of the worlm 
of Eaphael, and laboured hard on his own account, under- 
taking all sorts of jobs, important or tnvial. Working for 
any price, he made large gams, but fell into mechanical 
neghgence Perino was engaged m the general decoration 
of the Sala Eeale, begun by Paul HL, when his health, 
undermmed by constant work and as constant irregulari- 
ties, gave way, and he fell down dead on 19 th October 
1547. He is buried in the Pantheon 

Penno, thougli his character and habits of life were not sucli as 
to inspire respect, seems to have been generally liked in a certain 
way, he was, however, jealous of nvals, parfacnlarly of Titian 
when in Eome, and ^dgmg m the instruction of his pupils He 
reduced some excellent ]MrtraitB, and his smaller oil pictures eom- 
ine with the manner of ^phael something of that or Andrea del 
Sarto Many of his works were engraved, even in his own lifetime 
Daniele da Volterra, Girolamo Siciolante da Sermoneta, Luzio 
Eomano, and Marcello Yenusti (Mantovano) were among his prin- 
cipal assistants 

YATE, Gtjillaxjme dtt (1656-1621^, one of the fathers 
of French prose, and at the same time one of the most 
brilliant ornaments of the great school of French lawyers 
in the 1 6th and 17th centuries, was horn at Pans on 7th 
March 1566. Du Vair was in orders, and, though dtuing 
the greater part of his hie he exercised only legal func- 
tions, he in 1617 accepted the see of Lisieux and daed 
bishop thereof. His reputation, however, is that of a 
lawyer, a statesman, and a man of letters. He was for a 
considerable time a member (councillor) of the parlement 
of Paris, and it was m this capacity that he pronounced 
his most famous poUtico-legal discourse, an argument 
nominally for the Sake Law, but in reality directed against 
the alienation of the crown of France to the Spanish 
infanta, which was advocated by the extreme Leaguers. 
It was also during his tenure of the same post that he 
pubhshed (in 1595) a Traite de VMogumce Fran^aise, 
which both advocates and exhibits a great improvement 
on the ordinary prose style of the day In 1599 he be- 
came first president of tiie parlement of Provence (Aix), 
and in order not to give up this position he refused the 
see of Marseilles In 1616 he received the highest pro- 
motion open to a French lawyer and became keeper of the 
seals. His death took place at Tonneins (Lot-et-Garonne) 
on 3d August 1621. Both as speaker and writer he holds 
a very high rank, and his character was equal to his 
abilities. Like other political lawyers of the time, Du 
Yair busied himself not a little in the study of philosophy 
(of a Christian stoical cast) and in that of classical an- 
tiquity, translating Cicero, Demosthenes, and Epictetus, 
and writing various treatises, on which Charron, a general 
plagiarist, is held to have drawn freely Du Vairis works 
ware published in folio at Paris in 1641. 

YALATS (Germ., TPoZZw), one of the Swiss cantons, rank- 
ing as twentieth in Hie Confederation. Its name has been 
explamed to mean the “ Welsh land,” as the Tentona called 
all non-Teutonio lands ; but it is far more probably derived 
from **vallis,” for Yalais is simply the “YaUis Pcenina,” 


or valley of the Ehone, from its source to the gorge of St 
Maurice, together with some villages south of the Simplon 
Pass, and Monthey, Yal d’Hliez, and Bonveret beyond St 
Maurice, on the left bank of the river The total area of 
the canton is 2026 3 square nulea, which is exceeded only 
by that of Grisona (Graubunden) and of Bern Of this 
930‘4 square miles are classed as productive, forests cover- 
ing 243 2 and vineyards 9 ; of the remainder 375T square 
mdes consist of snow and ice The highest pomt of the 
canton is Monte Eosa (16,217 feet), and within its borders 
rises ilie Dom (14,942 feet), the loftiest peak entirely in 
Swiss territory The population in 1880 was 100,216 
(males predominating), an increase of 3329 smee 1870 
French is the native tongue of 67,214 and German of 
31,962, the former dwelling (roughly speaking) west and 
the latter east of a hne drawn north and soulS across the 
valley of the Ehone between Sierre and Leuk. The bulk 
(99,316) of the inhabitants are staunch Eoman Catholics 
The canton forms the diocese of Sion (founded in 4th cen- 
tury), which before 1613 was in the ecclesiastical province 
of Moutiers-en-Tarentaise (Savoy), and since then has been 
immediately dependent on the pope. In the canton there 
are three famous houses of Austin canons regxdar — St 
Maurice (founded as a Benedictine monastery, as distinct 
from the see, in 616 by Sigismund of Burgnndy), the hos- 
pice on the Great St Bernard (first mentioned in 1125), 
and that on the Simplon Pass (first mentioned in 1235) 
Ecclesiastical affairs are managed without any control or 
mterference on the part of the state, thongh the cantonal 
legislative assembly selects as bishop one of four candi- 
dates nominated by the chapter of Sion. The only town 
of any size is the capital, Sion or Sitten (4871 inhabitants 
in 1880). The population are mainly engaged in agricul- 
tural pursuits, and great efforts have been made to improve 
mattem lately, while the Ehone has been embanked to 
prevent disastrous floods. Much wine (« g , Muscat and 
Yin du Glacier) and a vast quantity of grapes are exported. 
Education is compulsory and free, but very backward. A 
railway runs from Bneg to Bonveret The mineral waters 
of Leukerbad and Saxon are well known, and in summer 
the canton is a favourite haunt of tourists. 

The Yallis Popmna waa ■won by the Romans after a great fight 
at Octodurua (Martigny) m 67 B.C., and was so thoroughly Eoman- 
ized that the Celtic aboriginal mhabitants and the Teutonic Bur- 
gundian mvadera (5th cent.) became Romance -speakmg peoples 
According to a tradition which can be traced back to the middle of 
the 8th centn^, the “ Theban legion ” was martyred at St Maurice 
about 286 Valais formed part of the kingdom of Tranegurane 
Burgnndy (888), which fell to the empire in 1032, and later of tlie 
duchy of Burgundia Minor, which was held from the emperors by 
the house of Zarmgen (extmet 1218) In 999 Rudolph III. of 
Burgundy gave all temporal lights and privileges to the bishop of 
Sion, -who was later sMed "preefect and count of the Valais,” and 
is stdl a pnnee of the Holy Eoman empire; the pretended donation 
of Charlemame is not genume The bishop had much to do m 
keeping back the Zarmgen, and^ later the counts of Saroy. The 
latter, however, succeeded m winning most of the land west of 
Sion, while in -^e upper part of the valley there were many feudal 
lords (such as the lords of Earon and the counts of Yisp). About 
the middle of the 13th century we find indepndent communities 
or “ -tithings" (" dizams ” or “ zehnten ’’) gro'wing up In the same 
centu^ the upper part of the valley was colonized by Germans 
from Hasli (Bern), who thoroughly Teutonized it, though many 
Bomance local names still remain. In 1364 the liberties of the 
seven “tithings” (Sion, Sierre, Leuk, Earon, Yisp, Bneg, and 
Conches) were confirmed by ■the emperor Charles IV A little later 
the influence of Savoy became predominant, and the count secured 
to has family the bishopric of Sion, of which he was already the 
suzerain His progress was resisted by the bfthmgs, which m 1888 
utterly defeated the forces of the bishop, the count, and the nobles 
at Yisp, this being a victory of the Teutomc over the Romance ele- 
ment in the land. From 1884 the Morge stream (a little below 
Sion) was recognized as the boundaiy between Savoyard or Lo-wer 
Yalam and episcopal or Upper YaJais. For the connexion of the 
latter with the Yal d’OssoIa, see SwIT 2 ERLA^^D, vol. xxil p. 786 
By the election of Walther von Snpersax of Conches as bishop in 
1467 the Teutonic element finally won the supremacy On the out- 
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break of tbe Burgundian "War the bishop of Sion and the tithing 
made a treaty with Bern. In November of the same year (1476) 
they seized all Lower Valais up to Martigny, and in 1476 (March), 
after the victory of Granaon, won St Maurice, Evian, Thonon, and 
Monthey. The last three distncts were given up in 1477, but won 
again in 1636, though finally by the treaty of 1669 Monthey, Val 
d’lUiez, and Bouveret alone were permanently annexed to Yalaia. 
These conquered districts (or Lower Valais) were always ruled as 
subject lands by the bishop and tithings of Upper Valais In 1533 
a Close alliance was made with the Cathohc cantons , but by 1651 
the Protestants had won so much ground that toleration was pro- 
clsumed by the local assembly. In 1586 Upper Valais became a 
membei of tbe Golden League, aud finally in 1603-4 the four tithmgs 
of Conches, Brieg, Visp, aud Earon carried the day in favour of the 
old faith against liiose of Leuk, Siene, and Sion In 1790-91 Lower 
Valais rose m revolt , but it was not finally freed till 1798, when the 
whole of Valais became part of the Rhodamc, and then one of the 
cantons of the Helvetic, Kepuhlic. Such prolonged and fierce re- 
sistance was, however, offered to French rule by the inhabitants that 
in 1802 Bonaparte declared Valais an independent r^ubhc, yet in 
1810, for strategic reasons, he incorporated it with France as the 
“ department of the Simplon," and it was not freed tiU the Austrians 
came in 1813. In 1816 a local assembly was created, in which each 
of the seven tithinM of Upper and each of the six of Lower Valais 
(though the latter had nearly double the population of the former) 
elects four members, the bishop bemg given four votes In 1882 
Valais jomed the Lea^e of Samen to maintain the Federal Pact of 
1815. In 1838-40 it was convulsed by a struggle between the Con- 
servative and Radical parties, the split into two half cantons being 
only prevented by the arrival of Federal troops The constitution 
was revised in 1839 and 1844 , the local assembly was to he eiected 
according to population, and the bishop was given a seat instead of 
his four votes. In 1843 Valais was one of the Sondeihund, and in 
1 844 civil wax raged, many Liberals bemg slain at the bridge of Tnent 
(l^Iayl844), The introduction of the Jesuits embitter^ matters, 
and Valais was the last canton to submit in the Sonderbund 'W^ar 
(1847) ; it contented itself, however, with voting steadily agamst 
the acceptance of the Fede:^ constitutions of 1848 and 1874 By 
the constitution of 1847 aU ecclesiastical inuniimties were swept 
away, and the bishop lost his seat in the assembly. That constitu- 
tion was revised in 1852, and the present one is tm.ted 1875 There 
IS now a legislative assembly of 101 members, elected for four years 
by aU male citizens of twenty years, in the proportion of one mem- 
ber to 1000 mhabitants, and an executive council of five members, 
holding office for four years, and chosen by the legi^tive assembly, 
thou^ in a certain proportion to the different districts of the canton 
(two for the upper part, one for Sion, two for the lower part). The 
“financial referendum” exists, by which when a capital expendi- 
ture of £2400, or an annual one of £800 for three years, is to he 
incurred, or it is proposed to raise the property tax higher than 
1^ per cent., the proposal must be submitt^ to aud approved by 
i popular vote. 

Forrer, Oesch. mn JFallie (S toIs , 1852-54) , Oingbis Jo, Barra, DiveHoppe- 
vttni da VIndipendanoa du Eavi Valaie et Conmete du Baa Valais (IS44) , ana J. 
Grsuuiud, Docmnmta Matifi b, VEtstoin du Valais (1875 tQ ). (W*. A. B C) 

YALDEPES'AS, a town of Spain, m the province of 
Ciudad Beal, on the railway line from Madrid to Cordova^ 
ia situated in the midst of a district thickly clothed with 
vineyards at the foot of the northern slope of the Sierra 
Morena. It is a straggling place and its only industry ia 
that of wine-making (see "Wine). The popukhon wi^n 
the municipal boundaries in 1877 was 13,876. 

YAISD^f JiTAfr DB (c. 1600-1541), Spanish religions 
writer, bom about 1600 at Cuenca in Castile, was the 
younger of twin sons of Fernando de Yaldes, hereditary 
regidor of Cuenca. Jnan has often been confounded with 
his twin-brother Alphonso, who was in the suite of Charles 
Y, in 1620, acted as his Latin secretary from 1524, and 
died in 1632^ at Yienna. It has been conj eotured that Juan 
studied at the' imiversity of Alcala. We first meet him as 
the" anonymous s^hot of a politico -religious DiSogo de 
Memtria y Car 0 % a|>J)|frently written m 1 528 and pubhshed 
than pr soon affeei, As |his JhtUogo reflected strongly on 
the corruptions o£ the^Boman Church, Yaldes got into 
difficulties with tho'^iainsih Ihqumtion, and left Spam for 
Naples in 1530.- He" fettioVed in 1531 to Borne. On 
January 1633 ha- Writes from Bologna, where he was 
in attendance upon the pope, Clement YIL; his mticisma 
'^jtopal policy had been^ Oondoned, inasmuifii as m his 
he had defended ‘the validity of the m^mfiago of 
O^ftepne of Ar^on to Henry YIIC But in the autumn 


of 1633 he returned to Naples, and seems never to have 
left It again. His name has been Itahanized into Yaldesso 
and Yal d'Easo. It has frequently been asserted that he 
was appointed by Charles Y. as secretary to the viceroy at 
Naples, Don Pedro de Toledo ; but of this there ia no evi- 
dence, and it seems a “harmonizing” conjecture, based on 
the confusion between Alphonso and Juan Cunone (writ- 
ing in 1544) calls him “cavalhere di Cesare,” but there is 
no proof of his havmg ever held an official appointment. 
At his house on the Chiaja he was the centre of a veiy 
distmgnished circle, hterary and rehgious, and the influ- 
ence of hia conversations and his writings, chiefly circulated 
in manuscript, stimulated the desu’e for a spiritual refor- 
mation of the church. The first-fruit of his cultured 
leisure at Naples was a philological treatise, DiMogo de la 
Lengua (written 1533) , but, though his friends urged him 
to seek distinction by his humanistic studies, his bent was 
towards the spiritud problems of Bibhcal interpretation 
and the deep things of the devout life. Yermigli (Peter 
Martyr) and Marcantonio Flamimo were leadmg spu’its m 
the cotene of Yaldes, which included Yittona Colouna and 
her sister-m-law Giuha Gonzaga On Ochino, whom he 
furnished with themes for seimons, his influence was very 
great. Camesecchi, who had known Yaldes at Borne as 
“a modest andwellbred courtier,” found him at Naples 
in 1640 “wholly intent upon the study of Holy Scripture,” 
portions Of which he translated from the Hebrew and 
Greek mto Spanish, with comments and suggestive pre- 
faces. To his teaching Carnesecchi ascribes his own com- 
plete adoption of the Evangehcal doctrine of justification 
by faith, and at the same time hia estrangement from the 
pohcy of the Lutheran schism. Yaldes died at Naples in 
May 1541 

The death of Valdes scattered his hand of associates Ochino 
and Vemivli abandoned the hope of a regenerated Catholicism, 
^d left Itdy, By d e^es some ot V aldes’s wntmgs were translated 
into Italian and published. They exhibit great ongmahty and 
penetration, combined with a delicate vein of semi-mystical spmtu- 
ality, and retain a large measure of that personal cnann which is 
attnhuted to their author m all contemporary notices Llorente 
finds traces in Valdes of the influence or Tanler’s writings , any 
such mflnence must have been at second hand. Valdes was in re- 
lations with Fra Benedetto of Mantua, the anonymous author of 
Dd Bm^mjo di QeaU Gnsto Groc^aao, which was levised by Flaminio 
(reprinted by Dr Babinrion, (Jombndge, 1866) The suggestion 
that Valdes was unsound on the doctrme of the Ti’inity was first 
made m 1567 by the Transylvanian bishop, Francis Divid (see 
SociNTJS, vol. xxu. p 230) , it has been adopted by Sand (1684), 
Wallace (1860), and other antx-Timitanan wntei-s, and is counte- 
nanced by Bayle Some colom has been given to this view by iso- 
lated expressions m his writings, and by the subsequent course of 
Ochino, whose orthodoxy seems, however, to have been unjustly 
auspecl^, from the speculative insight with which he presented 
objections. But Valdes, though he never treats of the Trinity, even 
when commentmg upon Matt, xxviii. 19, reserving it in his Latte 
BpvnMuale as a topic for advanced OhristianB, explicitly affirms the 
consuhstantiality of the Son, whom he unites in doxologies with the 
Fatherandtbe Holy Spirit (Opii^c, p 146) His mterest centred 
in matters of practical rather than of speculative theology . his 
great aim was the promotion of a healthy and personal piety. 

The following is a list of his writings. 

(1) Biddogo de Me/tcuno y Gwrm, 8vo (no data or place of print- 
ing, 1528 i) An Italian translation, by Nicolo Franco, was printed 
at Vemee without date, and repnnted at the same place m 1646. 
Both with the onmnal and the translation ia generally found a Ih&- 
logo on the sack <n Rome m 1527, by Alphonso de Valdes, printed 
at the Same time. Both are ascribed to Jnan in the reprint Boa 
BOLogoa of 1860 (2) Bidlogo de la Lengua^ wntten m 1633, first 

pnnt^ at Madnd, 17 87, repnnted 1860 and 1873. (8) Uaiiy^a 

deforeUbe Unere a ir^fonmre . gh FiglvwoU de CPmatUm, deXle 
Qoae delta Meltgione (no date or place of prmting , before 1645, as it 
was made use of by the Italian translator of Calvin’s catechism, 
1546). No Spanish original is known It was reproduced as Xoife 
SpirUvatef Base], 1649, and Pans, 1660. A Latin version, by Pier- 
{aolo Ver^no, was pubhshed m 1664 and again in 1667 j ithaabeen 
translateuinto German twice, mto Polish, into Enghdi by J. T Bette, 
1882, and into Spanish by Ed. Boehmer, m Bevista Onai-uma, Madrid, 
February 1882 (also separately published) (4) TraiadUoa, first 
publish^ at Bonn, 1881, from a manuscript m the Palatine Liln-ary 
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at Vienna- An Italian translation, 1 Cincpte TrcdatelU Evangelm, 
was published at Rome, 1545, repnnted 1869. An English trans- 
lation, by J T Betts, is in XVII Opuscules, 1882 (6) AlfaMo 

Chnstiano, Venice, 1645, an Italian translation of an UMublished 
and lost Spanish original. An English version, by B B. Wififen, 
was published m 1861, (6) i Ihez Congiderapionea , the on- 
ginaf 13 said to have been published, and all copies suppressed by 
the Spanish Inquisition , thu'ty-nina of the Coriftdera^ones were 
pubh^ed with the Traiaditos from a Vienna manuscript An 
Italian ti'anslation, by Ceho Second© Cunone, Le Cento et Iheet 
Ihuine Oonsidercetiom, was pubhslied at Basel, 1660, 8vo A French 
translation, by Claude de Kerq^nen, was published at Lyons, 1663, 
8vo, and Pans, 1565, 8vo The English translation by Nicholas 
Farrar was published at Oxford, 1638, 4to, at the instance of George 
Herbert , it was re]pimted at Cambridge, 1646 , a new ti’anslation, 
by J T. Betts, was issued m 1866 A translation into Spanish from 
the Italian, by Luis ITsdz i Rio, was pubhshed in 1866 (7) Seven 

Eocinnal Lexers, printed with the Traiaditos, from a Vienna manu- 
script, and translated by J T Betts in the .Z FT/ Opuscules (8) 
Oomentano Breve sobre la Epistola de San Pablo a loa Bomanos, 
Venice, 1666 , translation and commentary, edited by Juan Perez 
de Pmeda, repnnted 1866 , English version, by J T Betts, 1883 
(9) CwneffUario Breve . . sobre la Pnmera P^tola de San Pablo 
a lo8 Conntios, Venice, 1657 , translation and commentary, edited, 
reprinted, and translated as No 8 (10) El Evemgeho de San 

Mateo, translation and commentary, first pubhshed m 1881, from a 
Vienna manuscript , English version, by J, T Betts, 1888 (11) 

El Salterio, translation of the Psalms from Hebrew into Spanish, 
published with the Trataditos, from a Vienna manuscript. (12) 
At Vienna is an unpublished commentary in Spanish on Psalms 
1 -xli. (18) Sand mentions a commentary on St John’s Go^el, 
u hich IS not known to exist 

The notices of Valdes In Band (BUliotK AMitrinliar , 1084, p 2), Bayle, and 
WaUace Bioff , 1860, 11 8) are very Inadequate The revival of Interest 

ill him is due to M'Crle, HUt W in Italy, 1827, and Elst M tn Spain, 1820 
But the full knowledge of his life and teachings was first opened up hy Beniamin 
B Wififen, whose Lifi of Valdes was prefixed in 1865 to fne new traaslatton of 
the Considerations Since then important discoveries have been made in the 
AuUo Library, Vienna, by Dr Edward Boehmer , compare hie i^» Uejarmsrs 
of Two Centuries, 1874, and Lives of the Twin Brothers. J aivd A de Falde^ pre- 
fixed to BUlioth Wiffmiana, 1882, also separately, with introd by J T Betts 
For an Interesting sketch of Valdes, see Benrath’s Bernardino Ochlno, 1876 
Bespecting his theological standpoint, compare Bonet-Manry, Barly Sources of 
Bug Unit Christianity, trans by Hjall, 1884 (A. QO ) 

VALDO. See Waldo. 

YALENOE, a town of Erance, clief-lieu of the depart- 
ment of Drdme and an episcopal see, is situated on the 
left bank of the Rhone, 66 miles south of Lyons on the 
railway to Marseilles. The river is here crossed by a fine 
suspension bridge. The cathedral of St Apolhnaris (ongm- 
aUy of St Stephen) was rebuilt in the 11th century in 
the Auvergnesqne variety of the Romanesque style, and 
consecrated in 1096 by Urban H. It was greatly injured 
in the Wars of Rehgion, but restored m 1604. The porch 
was rebuilt in 1861 ; above it rises a stone tower (187 feet). 
The church contains the monument of Pius YI, (bust by 
Canova), who died at Yalence in 1799. A curious house 
(Les T6tes) of the 16th century has a sculptured front with 
heads of Homer, Hippocrates, Aristotle, Pythagoras, &o 
The antique “httle seminary” is occupied by a gallery of 
pictures, a museum of natural history, a library (25,000 
volumes), and a collection of antiquities Valence possesses 
a botanic garden, a champ de Mars, artillery barracks, and 
a departmental prison, worked on the sohtary system. 
The chief industries are the spinning and weaving of silk, 
oil-presBing, distilhng, metal-fonnding, and the manufacture 
of inacarom. A considerable trade is carried on m the pro- 
duct of this industry and in wine and agricultural produce 
The populatipu in 1881 was 21,941 (commune 25,402) and 
in 1886 22,463 (commune 24,761) 

Valemiia colonia Julia, Vdlentia Segalamorum urbs, or dvitaa 
Valentinorum, was the capital of the Segalauni, and the seat of a 
celebrated school pnor to the Roman conquest, a colcmy under 
Augustus, and an important town of Fwjmmtwm Pnvia under 
Valmtiniau. It was ravaged by the Alam and other barbarians, 
and feu successively under the power of the Burgundians, the 
Franks, the sovereigns of Arles, the emperors of Germany, the 
dukes of Valentmois, the counts of Toulouse, and its own bishops 
The inhahiiants rose unsuccessfully against these last m 1229, 
hat obtained protection with the help of the dauphin in 1346 
In 1450 they had their nghts and pnvileges confirmed by Loms XI 
and nut on an equal footing with those of the rest of Daupbin6 
In the 16th century Protestantism, spread freely under Bishop 
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Jean de Montluc, and Valence became the capital of the Protestants 
of the province m 1663. The town was fortified by Francis I 
It had Become the seat of a celebrated university in 1454 , but the 
revocation of the Edict of Nantes struck a fatal blow at its industry, 
commerce, and population Valence was the birthplace of General 
Championnet and of Piesident Bonjean (shot hy the Commune of 
Pans in 1871) , the family of Montalivet had its ongin here 

VALENCIA, a province of Spain, one of the three into 
wbicb tbe former “ kingdom ” of Vdencia is now divided, 
has an area of 4352 square miles and a population (1877) 
of 679,030, bemg thus, next to Barcelona, the most popu- 
lous proTLuce in the kingdom It is hounded on the N 
by Teruel and Castellon de la Plana, on the E. by the 
Mediterranean, on the S. by Alicante, and on the W. by 
Albacete and Cuenca The surface is very much diversi- 
fied; along the coast it is for the most part low and level, 
the fertile “vegas” of Valencia, Jdtiva, and Qandia in 
many places rising very little above sea-level , to the west 
of these is a series of tablelands of a mean elevation of 
about 1000 feet^ which in turn rise into the mountains 
that form the eastern boundary of the tableland of New 
Castile, and attain within the province a maximum eleva- 
tion of nearly 4000 feet. The principal rivers are the 
Guadalaviar or Turia and the Jucar The former enters 
the province in the extreme north-west, flows south-east, 
and falls into the sea below the town of Valencia , it 
receives numerous tributaries of httle importance, and it 
dispenses fertdity by numerous “aceqmas,” mostly of 
Moorish origin, throughout the whole of the lower part of 
its course. The Jucar is joined on the left at Cofrentes 
(“Confluentes”) by the Cabnel, a stream nearly as con- 
siderable as itself, and lower down by the Magro , its chief 
right-hand tributary is the Albayda. Both the Jucar and 
the Albayda, like the Turia, supply an extensive irrigation. 
Almost every kind of geological formation from the Silurian 
to the Quaternary is represented m Valencia - the vegas 
are Quaternary; nearly three-fourths of the entire pro- 
vince belong to the Cretaceous ; large areas, especially to 
the west, in the district of Requeue and UtieJ, are of the 
Tertiary period j in the north the Jurassic is prominent; 
and Triassic is found along many of the river- valleys 
The coast is skirted hy considerable stretches of sand 
dune, and hy a series of these the lagoon of Albufera 
(21,000 acres) is separated from the Me^terranean The 
vegas enjoy an exceptionally fine, almost snh-tropical 
climate. In their low-lying portions nee is the favourite 
crop , elsewhere wheat, maize, and all kinds of fruit are 
abundantly grown; the mulberry is cultivated for silk, and 
wine and oil are produced. Esparto grass ia grown in the 
le^ fertile areas The tablelands produce according to 
their elevation and exposure figs, almonds, olives, and 
vines. The pastures of the higher groimds sustain numer- 
ous sheep and goats ; but cattle and horses are relatively 
few in Valencia The hillsides are somewhat bare of 
timber. The mineral resources of the province are little 
developed. The fishing industry on the coast is con- 
siderable. The manufactures include those of silk, glass, 
pottery, and leather, there are also iron foundries, dis- 
tilleries, and soap manufactories. The coast railway from 
Tarragona to Enema passes through Valencia, whence 
another line has been carried along the Cuenca road as 
far as to Utiel (54^ miles). The province is divided into 
twenty-one partidos jndiciales and has 275 ayuntamientos. 
There are six “cities” — Valencia (see below), Qandia 
(7604 inhabitants in 1877), Jdtiva (14,534), Requena 
(13,627), Sagunto (6287), and Alcira (16,146) 

Valencia, capital of the above province, is situated 
in the beautiful “ huerta ” of Valencia, on the ngjit bank of 
the Guadalaviar or Turia, 3 miles above its mouth, and 304 
miles by rail east-south-east from Madrid. Until 1871 it 
was enclosed by a wall, built m 1356 by Pedro IV.; two 
xxjy. — S 
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picturesque gateways with machicolated towers still remain. 
The river, reduced, except in time of flood, to a scanty 
stream by the demands made upon it for purposes of irri- 
gation, is crossed by five bridges, of which the longest has 
thirteen arches. The streets are for the most part narrow, 
crooked, and somewhat gloomy, but in the more modern 
quarters there are some broad and handsome thoroughfares. 
The cathedral (La Seo), begun in 1262, was afterwards 
(1459) lengthened in its original Gothic style, but in such 
a way as to spoil its proportions, and in the 18th century 
it was further injured by Pseudo -Classic additions. It 
possesses some fine examples of the sculpture and metal- 
work of the 15th century, as well as of the Valencian school 
of painting. The campanile (El Miguelete), an isolated 
octagonal Gothic tower, 162 feet in height, commands an 


Plan of Yalencia. 

extensive view of the town and surrounding country. Near 
the cathedral is the episcopal palace ; its large and valuable 
library, rich in medals and other antiquities, suffered greatly 
during the French occupation in 1812. Besides the cathe- 
dral, Valencia has fourteen parish churches and numerous 
other ecclesiastical buildings, none of them of great archi- 
tectural beauty or interest j the church of St Nicholas (of 
Moorish origin) has, however, good specimens of Juanes 
as well as frescos by Dinis Vidal; and Kibalta can be studied 
in the chapel of the Colegio de Corpus or del Patriareha; 
The university buildings, dating from the 16th century, are 
large but uninteresting ; the library (about 42,000 volumes) 
suffered severely in 1812, and, like the other appointments 
of the university, falls considerably short of modern require- 
ments. There is a collection of pictures (about 1000) in 
the city gallery, but only a few, — almost entirely of the local 
school, — are of any importance. Among other public build- 
ings may be mentioned the court-house, a Doric edifice, 
dating from the time of Ferdinand the Catholic, and having 
curious frescos (1592) in its “chamber of deputies”; the 
custom-house (1758), now a cigar manufactory, employing 
some 3500 women; and the silk exchange, a large and 


elegant Gothic hall (1482). The citadel, on the north- 
east of the town, was built by Charles V. as a protection 
against Barbarossa, the sea-rover ; in the south-west of the 
town is the former College of Saint Augustine, now used 
as a model prison, adjoining which is a large hospital. 
Outside the walls are a botanic garden, a large bull-ring, 
and various shady promenades, including the beautiful 
“Glorieta,” and, on the north side of the river, the alameda, 
leading to the port of El Grao. The principal manufacture 
is silk, and the town is also celebrated for its coloured 
tiles or “azulejos.” Linen and woollen fabrics, hats, 
leather, paper, cigars, glass, and pottery are also manu- 
factured, and there are foundries and printing-works. Corn, 
rice, silk, saffron, oranges, raisins, almonds, figs, and other 
fruits are extensively exported, and iron, hardware, timber, 
and colonial produce are imported. 
The port is at El Grao (Villanueva 
del Grao; population 4433 in 
1877), 3 miles distant, where a 
commodious harbour with a mini- 
mum depth of 20 feet has been 
constructed. The works were be- 
gun in 1792. The population of 
Wencia in 1877 was 143,856, 
and in 1888 about 170,000 (esti- 
mated). 

The earliest historical mention of 
Yalencia {Valentia) is by Livy {Sjnt., 
Iv. ), according to whom Junius Brutus 
settled the soldiers of Yiriathus here 
(136 B.O. ). It sided with Sertoriiis (c. 
77 B.O.), and was accordingly severely 
punished hy Pompey, hut must have 
recovered speedily, being mentioned by 
Pliny (hi. 4) as a colony in the region 
of the Edetani, and spoken of by Mela 
as an important place. It was taken 
from the Goths by the Moors in 714, 
and from the Moors hy the Gid (see 
vol. v. p. 774) in 1094, from whom it is 
sometimes called Yalencia del Gid. The 
Moors recovered possession in 1101, but 
were compeEed' hually to relinquish it 
in 1238, when Jayme I. of Aragon (“ Ei 
Conquistador”) added it to his domi- 
nions. In the 16th and 17th centuries 
it became the seat of a considerable 
school of painting, of which Juanes 
(1506-79) may be regarded as the 
founder, and to which belonged also 
Erancisco de Eibalta (1650-1628), Juan 
de Kibalta (1597-1628), Jose Eibera 
(1588-1656), Pech-o Orrente (1660-1644), 
and J. G. Espinosa (1600-1680). In the beginning of the 17th 
century Yalencia and its siurounding district suffered greatly from 
the expulsion of the Moors, its most industrious and enterprising 
cultivators. In the War of Succession Yalencia sided emphatic- 
ally with the house of Austria, for which it was punished hy being 
. deprived of many of its ancient privileges. In 1S08 an abortive 
attempt to capture it was made by the French ; they succeeded, 
however, in 1812, and held it till June 1813. 

VALENCIA, a town in the United States of Venezuela, 
capital of the state of Carabobo, situated amidst savannas 
and tropical plantations, 1800 feet above sea-level, in the 
vaUey between the two chains of the Maritime Andes. It 
is ;ahotit 3 or 4 miles distant from the Lagoon of Tacarigua 
or Lake, of Valencia (about 45 miles in length and from 
10 to 13 in width). The town is connected by cart-roads 
with Caricas and other places in the interior, as well as 
with its port, Puerto Cahello. A railway across the 
northern chain of the Maritime Andes, with a total length 
of 33|- miles, was nearly completed between Valencia and 
its seaport in the end of 1887. The town is well built, 
with straight streets cutting one another at right angles. 
The plaza or chief square, which is adorned with an early 
Spanish church, commands a magnificent view of the 
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Maritime Andes. There are several manufactoriesj among 
them a weavmg factory and one for the maJang of 
machinery and agncnltural implements. An iron aqne- 
dnct supplies the town with drinking water. Among the 
educational institutions are a college of science and a 
normal school The chmate is said to be healthy. The 
highest temperature is equal to 85" Fahr , the lowest 68", 
the mean 76" 6 The population in 1883 was 36,145 

VALENCIENNES, a town of France and a first-class 
fortress, in the department of Nord, is 167 miles north- 
north-east of Paris on the railway to Brussels, at the point 
where the river Ehonelle joins the Scheldt. The ktter 
here divides into two branches, one of which flows throng 
the town, while the other, canalized, fills the trenches of 
the citadel and skirts the fortifications. Valenciennes is 
the centre of a nch coal-field, which has called into exist- 
ence numerous foundries, forges, rolhng-miUs, wire-works, 
and machine shops. There is also an extensive beetroot 
cultivation, with attendant sugar -works and distilleries. 
Cambrics and lawns are manufactured and cahco-printing 
is carried on, though httle of the famous laoe is now- 
made. There are a court of first instance, a chamber of 
commerce, a conseil de prud’hommes, a chamber of agn- 
culture, and a sugar exchange. The to-wn-hall, rebuilt 
after the old plan in 1867-68, and surmounted by a square 
campanile, contains examples of the three Watteaus, Van 
Dyck, Velazquez, Kubens (the Stomng of St Stephen), as 
well as numerous productions of the native school of fine 
arts (founded m 1782) There are also collections of 
medals and seals and a fine specimen of old Valenciennes 
tapestry The hbrary, formed at the Revolution from the 
hbraries of the rehgious houses of Valenciennes, St Amand, 
and the neighbourhood, contains 25,000 printed volumes 
and 980 MSS , the latter includmg valuable works in early 
Romance. Valencieimes also contains several interestmg 
private eoUections, and has associations for the promotion 
of agriculture, science, art, music, &c The church of 
Notre Dame du Cordon, of the 13th-century sl^Ie, -was 
consecrated m 1864. The church of St G6ry has a grace- 
ful modern tower , but only a few pdlars remain of the 
old building of 1226. The crooked and ill-paved streets 
contain some houses of the 15th and 16th centuries. 
Statues of Watteau and Froissart adorn the to-wn. Of the 
six gates three have some architectural pretensions. The 
population in 1881 was 23,291 (commune 27,607) and in 
1886 22,919 (commune 27,676). 

Valenciennes, so named because founded or restored by the 
emperor Valentmian I , was a residence of Olovis, and it was mtber 
that Cbaxlemagne summoned bis first assembly of states m 771. 
The Normans were repnjsed from its fortifications in 881. Valen- 
ciennes by turns belon^d to Hainault and was mdependent, till 
taken by Baldwin of Manders m 1003. It espoused the cause of 
Jean d’Aveanes in 1353, and was unsuccessfully besieged by -the 
Flemiugs In the 16th century Valenciennea became the strong- 
hold of Protestantism in Hamault, but was conquered by the 
Spaniards, who committed all sorts of excesses. In 1666 the 
Spamards under CondS made a successful defence against the 
French under Tuxenne , hut in 1677 Louis ZIV. took the town 
after an eight days’ siege, and Vauban constructed the mtadeL 
Valenciennes has since alwajrs belonged to France. In 1798, after 
forty-three days’ hombardmeni^ the garrison, reduced to 3000 men, 
surrendered to the allied forces numbering some 140,000 or 150,000 
men, with 400 cannon. In 1816 it defended itself suacessMUy. 
Among the natives of Valenciennes may be mentioned Isabells of 
Hainault, wife of Philip Augustus of France, Bald-win IX of Flanders 
{emperor of Constantinople), Jeanne of Flanders, Henry VIL of 
Luxembnrg (emperor of Germany), Froissart, the painters "Watteau 
(S), Pater, and Abel de Pujol, the sculptors De Orauck, Durez, 
Saly, Carj^aux, and Lemaire, the soldiers Jacques de Lalamg and 
Charles de Lannoy (viceroy of Naples), and the navigator Lemaire. 

VALENS, emperor of the East from 364 to 3T8, owed 
his elevation in the thirty-sixth year of his age to his 
brother Valentmian, who chose Him to he his associate in 
the empire, of which a formal division into East and West 
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was now once for all definitively arranged (see ValentIjV- 
lAN I ) Valens had been attached to JuHan’s bodyguard, 
but he was not much of a soldier, though hia father, Qro- 
-tiau of Pannonia, had risen from the ranks to a high posi- 
tion A revolt headed by Procopius in the second year of 
his reign, and backed up by the public opinion of Con- 
atamtinople and the sympathy of -fiie Gkithic princes and 
chiefs on the Danube, seemed so alarming that he thought 
of negotiation, but in the following year the revolt 
collapsed at the prompt action of a loyal and able veteran 
officer. In the year 366 Valens at one stroke reduced the 
texes of the empire by one-fourth, a very popular measure, 
though one of questionable pohcy m the face of the threaten- 
ing attitude of the Cloths on the lower Danube. Before 
venturing on a campaign against them, Valens received 
baptism from Eudoxus, the bishop of Constautmople and 
the leader of the Arian party. After some small successes 
over the (3k»ths, won by his generals, Valens concluded a 
peace with them, whi^ lasted six years, on a general 
understanding that the Danube was to be the boundary 
between (jkiths and Romans. On his return to Constanti- 
nople in 369-370 Valens began to persecute his orthodox 
and Cbitholic subjects. Yet he can hardly have been a 
hearty and -willing persecutor, or he would not have suffered 
the orthodox Basil to remaui bishop of Cmsarea in Cappa- 
doc:^, nor can he have been a thoroughgoing rehgious 
fanatic, or he would not have restramed many of his sub- 
jects frpm burying themselves in monasteries to escape 
the duties of citizens. Indeed he had not the strength of 
will or force of character to have been either the one or 
the other. 

In the years 371 to 377 Valens was m Asia Minor, 
most of the tune at the Syrian Antioch. The late war 
-with Persia under the emperors Julian and Jovian had 
not been satisfactorily concluded . the question as to the 
possession or the protectorate of Armema -was stdl in 
suspense Valens, though anxious to avoid an Eastern 
war, because of danger nearer home from the restlessness 
of the Goths, was compelled to take the field against 
Sapor, who had invaded and occupied Armenia It seems 
that Valens ^ crossed the Euphrates in 373, and in Meso- 
potamia hiS troops drove back the king of Persia to the 
farther bank of the Tigris. But the Roman success was 
by no means decisive, and no definite understanding as to 
boundaries was come to -with Persia Valens returned to 
Antioch, where in the -winter of 373 a young man of high 
rank, Theodorns by name, -was made to believe by a pack 
of fortune-tellers and magicians that the emperor’s suc- 
cessor would be a man whose name began with “Theod.” 
Theodorns was put to death, with many others whose 
name began with the same fatal letters ; and this led to 
a vindictive persecution throughout the province of Asia 
of all who professed or practised magic and necromancy. 
The age -was a very superstitious and inquisitive one, and 
Valens certainly shared its weakness. Between 374 and 
377 we read of grievous complaints of injustice and extor- 
tion perpetiated under legal forms, the result probably of 
the recent panic, and pomting to an increasing weakness 
and timidity at headquarters. Although preparations were 
made for following up the war -with Persia and securing 
the frontier, a truce was patched up, rather to the disad- 
vantage of tihe empire, Armenia and the adjacent country 
being half conquered and annexed by Sapor. The armies 
of Rome, in fact, were wanted m another quarter. The 
Huns, of whom we now hear for the first time, were be- 
ginning in 376 to press the Goths from the north, and the 
latter asked leave of the emperor to cross the Danube into 
Roman territory. This they were allowed to do, on the 
condition that ikey came unarmed, and their children were 

^ Amm. Mara, xiix. 1 j the narrative is bnef and not very clear. 
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transported to Asia as hostages. The conditions, how- 
ever, were not stnctly enforced, and the whole affair was 
treacherously mismanaged by the imperial generals, who 
for their own profit forced the new settlers to buy food at 
famine prices. Accordingly the enraged Goths, under their 
chief Frithigern, streamed across the Balkans into Thrace 
and the country round Adnanople, plundering, burning, 
aud slaughtering as they went. They were dbiven hack 
for a time, but returned in the spring of 378 in greater 
force, with Huns and Alans to fight with them against the 
empire j and again, after one or two repulses, they pene- 
trated to the neighbourhood of Adrianople. Valens, who 
had now return^ to Constantmople, left the capital in 
May 378 with a strong and well-officered army. Without 
awaiting the arrival of his nephew Gratian, emperor of the 
West, who had just won a great victory over one of the 
barbarous tribes of Germany in Alsace, Yalens attacked 
the enemy at once, although his troops had to go into 
action heated and fatigued by a long march on a sultry 
August day. The battle was decided mainly by the 
cavalry of Alans and Sarmatians, the Roman infantry 
being outnumbered, outmanoeuvred, and finally so hemmed 
m that the men conld scarcely draw their swords. The 
slaughter went on for hours, till the imperial army was 
destroyed. Valens either perished on the field or, as some 
said, in a cottage fired by the enemy From the battle of 
Adrianople the Goths permanently established themselves 
south of the Danube. 

Anmnanna Marcellmns, a conteuyporaiy wnter, is our chief 
authority for the reigns of Yalens and Valentmian. See also Gibbon’s 
akotch of the pmod in the 26tL and 27tlL chapters of his Deelma 
and. Fall and Hodgkin’s JtoZy amd her Invaders 

VALENTINE, or VAT.TSTmtnrs, the name of a consider- 
able number of saints, ^ three of whom may be particularized 
1 VALBSfTiNUS, presbyter and martyr, according to the 
authorized Roman legend (see lesson for second noctum, 
14th February, in the diocese of Tortosa), was arrested and 
thrown into chains at the instance of the emperor Claudius 
(Qothicus), and handed over to Calphnmitis, who employed 
one Astenus to try to win him back to idolatry. Valentme 
miraculously healed the hlmd daughter of Asterius, who 
accordingly believed and was baptized, with ail his house 
The saint after long imprisonment was beaten with dubs 
and finally behead^ on the Flaminian Way (14th Feb- 
ruary) 2. VALiamNUS of Interamna (Term), bishop and 
martyr, miracnlonsly healed Chseremon, the deformed son 
of Craton, a Greek rhetorician living in Rome, who along 
with various other prominent persons was accordingly 
converted. This Valentine, who also is commemorated on 
14th February, is invoked, especially in Italy and Germany 
(St Velten), in cases of epilepsy and cognate disorders, 
k Talbntdtui^ who IS spoken of as the apostle of Rhatia, 
aud venerated in Fassau as its first bishop, flourished 
during the first half of the fifth century. 

For the paonhar observances that used to he connected with 
St Talentme^s Eve and Hay in England, Scotland, and also (it is 
Said) in sotniB ^arts Of France, and to which allusion is so frequently 
made hy Enghsh writers from Shakespeare onwards, such works its 
BiviaS’sjPb^htr Hone’s Every-Day Booh, or Chamhers’s 

JB^ (SlDttj/s may he (kmsnlted Their appropriateness to the spring 
season is, m n perhaps, obvious enough ; and, as for the 

nam^ it has b^^ ^ra^sted that there is at least a sin^nty in 
awma between gaUedAn (Fr. dim from galmi). 

VALi$lNTIN^l?tl!, ,etoJ^ of the West from 364 to 
375, He had been. an the guard und^ Julian 

aud Jovian, and hadtrSaep ih the imperial service. 
With a fine robust frame, A® |)OB8e«Bed great courage and 
great military capacity, He was chosen empeffor in ids 
forty-third year by the officera of tlie army at Niceea in 
Bithynia early in 364, and shorty aftmr«wds named his 
brother VaIiBNs {q.v.) colleague with him in the empire 
1 The JSiailigmUicicpn of Stadlec-Gmal ennmarates flfly-two. 
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The two brothers, after passing through the chief cities of 
the neighbouring diatnct, arranged the partition of the 
empire at Naissus (Nissa) in Upper Moesrn. As emperor 
of the West, Valentinian took Italy, lUyncum, Spam, the 
Gauls, Britam, and Africa, leaving to Valens the eastern 
half of the Balkan Peninsula, Greece, Egypt, Syria, and 
Asia Minor as far as Persia Dunng the short reign of 
Valentinian there were wars in Africa, in Germany, and in 
Britain, and Rome came into collision with barbarian peoplas 
of whom we now hear for the first time, — Burgundians, 
Saxons, Alemanm. The emperor’s chief work was guard- 
ing the frontiers and estabhshing military positions Milan 
was at first his headquarters for settling the affairs of 
northern Italy, next year (365) he was at Paris, and then 
at Rheims, to direct the operations of his generals against 
the Alemanni. This people were driven back to the Ger- 
man bank of the Rhine, and checked for a while by a 
chain of mihtary posts and fortresses, though at the close 
of 367 they swooped down on Moguntiacum (Mainz) and 
plundered the city. In that same year Valentiman was at 
Amiens, and there, before his assembled troops, he gave 
the title of Augustus to his son Gratian, eight years of age. 
The next three years he spent at Treves, organizing ^e 
defence of the Rhine frontier against the Alemanni and 
Saxons, and personally superintending the construction of 
numerous forts. Treves was, iu fact, his headquarters dur- 
ing most of his reign. Eris general administration seems 
to have been thoroughly honest and able, in some respects 
beneficent If he was hard and exactmg m the matter of 
taxes, he spent them in the defence and improvement of 
his dominions, not in idle show or luxury Though him- 
self a plain and almost illiterate soldier, he was a founder 
of schools, and he also provided medical attendance for the 
poor of Rome, by appointmg a physician for each of the 
fourteen districte of the city. He was a Christian, an 
orthodox Catholic, and in his life perfectly pure , but he 
pennitted absolute rehgious freedom to all his subjects 
Against aH abuses, both civil and ecclesiastical, he steadily 
set his face, even against the increasing wealth and worldh- 
^nesB of the clergy. Valentmian was m many ways a good 
aud able ruler at a particularly difficult time The great 
blot on hia memory is his cruelty, which at times was 
frightful, and showed itself in its full fierceness in the 
punishment of persons accused of witchcraft, soothsaying, 
or magical practices. In 374 the Quadi, a German tribe 
iu what is now Moravia and Hungary, resenting the erec- 
tion of Roman forts to the north of the Danube in what 
they considered to be their own territory, crossed the river 
and laid waste the province of Pannonia, Valentinian’s 
native land The emperor in the April of the following 
year entered lUyricnm with a powerful army, and gave 
audience to an embassy from the Quadi at Bregetio on the 
Danube, somewhere near Pressburg. Theix drfence threw 
him mto a paroxysm of rage, iu which he suddenly fell 
down, apparently in a fit of apoplexy, and died in a few 
hours. His two sons, Gratian and Valentinian II., were 
jointly his successors. 

VALENTINIAN IL, an infant of four years of age, with 
his half-brother Gratian, a lad of about seventeen, became 
the emperors of the West on the death of their father, 
Valentinian L, in 376. They made Milan their home; and 
the empire was nominally divided between them, Gratian 
taking the trans-Alpine provinces, whilst Italy, lUyricum 
in part, and Africa were to be under the rule of Valen- 
tmian U., or rather of his mother, Justina. Justina was 
an Arian, and the imperial court at Milan pitted itself 
against the Catholics, under the famous Ambrose, bishop 
of that city. But so great was his popularity that the 
court was decidedly worsted in the contest, and the em- 
poor’s authority materially shaken. In 387 Maximus, 
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■wIlo had commanded a Roman army in Britain, and had 
m 383 (the year of Gratian’s death) made himself master 
of the northern provinces, crossed the Alps into the valley 
of the Po and threatened Milan The emperor and his 
mother fled to Thessalomca, to Theodosius, the emperor of 
the East and husband of Galla, Valentinian’s sister. At 
their entreaty he marched mto Italy with an army, de- 
cisively defeated Maximus, and set Valentiman once more 
on the throne (388) He also converted the lad to orthodox 
Cathohcism Four years later Valentmian was dead A 
barbarian wamor, a Frank named Arbogast, who had 
fought for Gratian and Theodosius, so presumed on his 
services that Yalentinian was provoked into giving him a 
letter of diamissah But Arbogast tore the letter up before 
the emperor’s face and openly defled him. Soon after- 
wards Yalentiman was slain, no doubt by Arbogasf s order, 
at Yienne in Gaul, while taking part in some athletic sports 
Eugenius, a humble dependent of the barbarian, succeeded 
to the empire of the West, a disgrace noted by the poet 
Claudian {De Tertio Con&ulatv, Honorii, Ixvi ). 

YALENTINIAN IIL, emperor of the West from 425 
to 456, the son of Constantins and Placidia, daughter of 
the great Theodosius, was declared Csesar at Thessalonica 
under the auspices of Theodosius II., and again the follow- 
ing year at Rome, m the seventh year of his age. His 
reign of thirty years was a period of great and terrible 
events associated with the names of Attila, Genseric, and 
Aetius, the “ last of the Romans ” This period is marked 
by the dismemberment of the Western empire, the con- 
quest of the province of Africa by the Yandals in 439, 
the flnal abandonment of Britain in 446, the loss of great 
portions of Spain and Gaul, in which the barbarians had 
established themselves, and the ravaging of Sicily and 
of the western coasts of the Mediterranean by the fleets 
of Genseric. As a set-off against these calamities there 
was the great victory of Aetius over Attila m 461 in the 
neighbourhood of Chfllons (See Rome, voL xx. p 781 ) 
The burden of taxation became more and more mtolerable 
as the power of Rome decreased, although there were a 
partial remission of taxes in 460 and a cancelling of arrears 
in consequence of the general impoverishment of Rome’s 
subjects. Ravenna was Yalentinian’s usual residence , but 
he fled to Rome m 452 on the approach of Attila, who, 
after ravaging the north of Italy, died m the foUowmg 
year. In 454 Aetius, between whose son and a daughter 
of the emperor a marriage had been arranged, was treacher- 
ously murdered by Yalentiman. Next year, however, the 
crime was avenged by the assassination of the emperor as 
he was looking on at some games in the Campus Martins. 
He was a contemptible creature, cowardly, self-mdulgrant, 
without spirit, and without ability. With Yalentinian III 
the family of Theodosius became extinct. 

Our chief original sources for the reign of Yalentmian III are 
Jordanes, Prosper’s Chronicles, written in the 6th century and end- 
ing with the year 466, and the poet Sidomns Apollinans. See also 
Qibhon’s lustory of the period (Decline and Fall, c xxniL-xxxv.) 
and Hodgkiu’s Italy avd her Invaders (1880) 

YAIJENTmUS AND YALENTINIANS. Yalentmua 
was the most important Christian theologian before Ongen 
Clement and Ongen both were his pupSs. In his school 
all those problems were started which ^terwards engrossed 
the Greek fathers, and a large proportion of the solutions 
^ven by him and his followers subsequently became, 
though in a modified form, accepted doctnnes The dog- 
matic of Origen lies at the foundation of the orthodox 
dogmatic of ^e church, and it in its turn had its prototype 
in that of the Yalentinian school Yalentmus was the &st 
man in Christendom who for other than merely apologetic 
pu^oses sought to fuse together the results of Greek 
philosophy with the substance of the Ghispel, combined the 
exalted ethic of tlie Platonic and Neopythagorean. schools 


with the preachmg of the evangelical pulpit, and treated 
the manifestation of Jesus as the keystone in the great 
structure of thought which Greek science had reared His 
theology is, so to speak, the central pier of the bndge con- 
nectmg the Jewish with the Christian Alexandrians. He 
may perhaps be regarded as superior to Philo m sobei- 
mmdedness and in acuteness, and as having excelled Origen 
at once in delicacy of religious and moral perception and 
in vigour of language, though he was far behind him in 
learnmg and in extent of knowledge ^ His success as a 
teacher was briUiant TertuUian tells us that among all 
the Christian “ collegia ” that of Yalentmua was the most 
crowded, 2 and the numerous branches into which his 
scholars soon divided are evidence of the wealth of hia 
mfluence. Even his enemies have praised his “ ingenium 
et eloqumm” (Adv. Vcdent, 4) Tertullian, Clement, 
Ongen, Jerome, and Adamantius agree in teslMying that 
he was a man of smgular gifts. The few extant fragments 
of hia 'writmgs fully con&m this : there is not one of 
them that is not marked by onginality and depth And 
his disciples, although they have partly deteriorated his 
teachings by undisciplined fancies and inappropriate mytho- 
logizing, have, every one of them, something particular and 
valuable to say. Their influence did not cease until in the 
catechetical school of Alexandria the church found teacheis 
of her own who were at once scientific theologians and de- 
fender of the church of orthodoxy. 

Valentinm. — Of Yalentmus himself almost nothing is 
knovra. That he was an Egyptian by birth and received 
his education in Alexandria is probable but not certain ^ 
He came to Rome under Hyginns about 138, flourished 
under Pius (140-156), and was still there in tihe time of 
Anicetus (c. 155-166). This we learn from Irenaeus (in. 
4, 3), who lets us see that his main activity was in Rome 
He further tells us that Polycarp durmg his sojourn in 
that city was the means of converting some Yalentimans 
Tertulhan supplements (Be Prssscr , 30) Irenaeus with the 
information ^at Yalentmus originally attached himself in 
Rome to the mam body of the church, but “ ob mquietam 
semper cunositatem qua fratres quoque vitiabat,” after 
having been twice temporarily suspended from communion, 
he was ultimately cut off. This statement shows that the 
Roman Church did not, to begin with, possess the standards 
by which to try Yalentmus. The sections of the Shephet'd 
of Hermas which treat of the Gnostics represent them as 
still continuing to exist withm the church, although their 
dangerous character was already known. It was not, then, 
until the bishopric of Anicetus that the Roman Church suc- 
ceeded m ridding itself of the Yalentiman collegia. It 
seems very doubtful whether there is any good foundation 
for TertuUian’s further allegation (Adv. Valenij 4) that 
Yalentmus was ambitious of obtaining the episcopate of 
Rome and that his failure in this caused him to break with 
the church. Hippolytus will have it (see Epiphanius and 
Pkdaster) that Y^entinus afterwards went to Cyprus as a 
declared heretic. We are not m a position to control this 
statement , but the words of Irenseus would almost lead to 
the conclusion that he died m Rome. At any rate there 
is no reason to suppose that he was alive much later than 
160. Tertullian, m g^ite of a disposition to bring him 
down to as recent a period as po^ible, do^ not seem to 
think of him as hvmg m the time of Marcus Ameliua 
But in the school of Yalentmus it was asserted that their 
master had been a pupil of Theodas, a yv<apLfw$ HavXov,^ 
in that case he must have been a very old man in 160. 

I Jerome nevertheless calls him “doctissimus" {Cojnm, in Osee, in 10). 

° Tert, Adv Valent ; qf, Origen, Horn , in 6, and Comau, xir. p, 
40, "robnstissima seota." 

* Bpiph., Rear i 31 ; Mur. Fragm., fin. 

* Clem., Strom, vii. 17, 106. 
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Valentinus was the author of several epistles, three frag- 
ments of Tvhich have been preserved by Clement one of 
these "was addressed to a certain Agathopus He also com- 
posed homihes (one entitled On Fnmds), of which we 
possess four fragments ® An expression of Tertullian’s {Adv 
Valent , 2) seems to imply that Valentinus was also the 
author of a treatise entitl^ Sophia Perhaps this is the 
source from which Irenseus’s systematic account of the 
Valentinian doctrine (L 11, 1) was mdirectly taken. Ter- 
tullian speaks of FsaZim of Valentinus {JDe Oar , xvu. 20) , 
the author of the MnrcUorian Fragment seems also to refOT 
to these; and in the Fhilosophvmena of Hippolytus (vl 
37) a considerable fragment from them is given. The 
“ gospel ” of Valentinus is spoken of below. 

Sources — AO. that we poasess of Talentimis and his disciples are 
the fiagments preserved hy their opponents, the fathers of the 
church, We cannot therefore pnt imphcit confidence in all that 
they tell us, or accept as of primary importance in the doctrine of 
the Valentmians all ^at they represent as such. The extant frag- 
ments of the writings of Valentinus himself, as well as of those of 
hia scholars (I^olemseus, Heradeon,, Theodotus, and others), fortu- 
nately enable us to set their theology m a more worthy light than 
does the fantastic '' system " which Irenfieus has given. Of the 
four andent treatises against the Valentmians known to Tertiilhan 
we possess but one, that of Irenseus, those of Justm, Miltiades, and 
Proculus bemg lost The loss of Justm is most to be regretted, for 
he was a contemporary, and wrote hia Syntagma, probably in Borne 
at the time when Valentinus was actually labouring there In 
Rome some sixty years later the author of the Muraioman Frag- 
ment also took notice of him Proculns wrote a special polemic 
against him, while I^tiades wrote in the same sense in Asia Minor 
and Irenteus m Gaul about 180. Tertnilian's Adversus Vcden- 
tvwianos was composed in Carthage some twenty years later, and 
Clement engaged m a work of a aLnulai nature almost simultane- 
ously at ALexandna. Agamst the Marcionite Church the fathers 
were equally energetic, Marcion and Valentinus during the period 
between 160 and 230 passing for the most dan^rous heretics Our 
oldest and at the same time fullest source is me work of Irenaeus, 
which rests upon a tract of Ptolenueus and probably makes use of 
the SyTUagma * of Justin. In all probability he had read nothmg of 
Valentinus himself Tertnilian’s Adveram VcdeiU%niano3 is largely 
taken from Irenieus, but eontams some things that are ongmd 
and of very great value • he had either himself read some Valen- 
tinian works, or had at least obtained authentic information as to 
their contents Our best sources for Valentinus himself are the 
Stromata and JSologues of Clement of Alexandria, who had read 
much of Valentinus and something of Heradeon, and givra extracts 
from both His Eaeerpta ex Theodoto are also invaluable Hip- 
polytus m both his works agamst heretics has transcnbed Irensens , 
yet in his Philost^Ttumena he has followed a new source in deacnh- 
mg the Valentinian system. Origen made a coreM study of 
Heracleon’s Gommeriiary on Johnis Gospel, and in his own Com- 
mentory he freq^uently refers to it both approvingly and otherwise. 
The ntunerons fragments he has prMervea nave very great value for 
the histonau. I^tly, Irenrous and Hippolytus have been tran- 
scDcibed by Rpiphanius, who also has preserved vanous matters of 
importance, pfiwtieolarly the letter of rtolemsens to Rlora. 

The school of Valentinus soon divided into two 
main branches, that of Italy and that of Asm Minor.* Both m tnm 
subdivided into various sections ; hut the Asiatio- branch on the 
whole preserved most feithfriHy the teaching of the master, Etis 
influence spread even beyond the limits of the schools. Tatian, for 
example, m his later period indubitably derived much from Valen- 
tinus, and the fathers of the Alexandnan school were very laig^ly 
indeht^ to him. Even m the time of i^iphanius Valentinmns 
still existed m some districts of RgypL The Itahan branch had 
as h«a^ of its schools Secundus, another master of nncertam name 
(OohOTSsusI Bpiphaninst sea Iren., i, 11, 3), PtdlemBUS, Herac- 
leon, ’rheotimns, and Alexander Secundus modified the master’s 
doctrine of tiie seona and introduced a dualism into it. The anony- 
mot^ sdEmhger shoto tokens of Pythagorean influence. But the 
mwt unportant, exce^ifl^ m the extent of their influence even the 
master hupseilf, wei^ ftrfsnkeus and Hetaoleoii. The former made 
into'hypostases the jedne "Whkh Vedentinus himsehF had regarded 
asimjeisonal powers bf ihe one He is the systematic and, 

BaScal theologian mr of the Vafentinian sohool, con- 

siscUfflus ^ a powmol If also m(idisclpmij64 nl^tasy ; and in his 
letter to Jlora he shows how thoiou^ ’ Rasf his study of the 

^ 1 sirm, iL 8, 56 , it 20, 114 ; iA 'V, m. 

5 IT. 13, fll > iT„ 18, 92 j Ti d, S2 j Hippfih, PMlos., vi. 42, 

* HEs use of this work, however, la not beyodd^all question, and it 
is impoasuble to tell the nature and amount of hiaindsbiednsss. 

* See HIppoL, PAtZus., vi. 86 , Teit, Adv. Vedenin, 4. 


Old Testament, and how penetrating how carefully considered, 
and how pointed lus criticism of it Heracleon, mentioned also hy 
Ireneeus, earned distinction by his Qommentary {{nro/joi-^fjLaTa) on the 
Go^el according to John, for it is probably the first scientific com- 
mentary that (^nstendom produced Clement {Strom , iv. 9, 78) 
nnllg Tnin the most eminent teacher of the Valentinian school. He 
appears to have shown much greater sohnety than PtolemEBua, 
whose speculations recall those of the later Heoplatonists in a most 
nt nVfng manner, just as we :tod Valentmianism generally to have 
anticipated, not only the later scientific theology of the Cathohc 
Church, but also Neoplatonism. Of Theotimus all that wo know 
is Tertiilhan’s remark (Adv. Valent , 4) “multum circa imagmes 
1^ operatus eat.” Tertiilhan is also our sole informant about 
Alexander {Ee Came, 17-20). He seems to have busied himself 
spetaaUy with the Chnstological problem, and to have wntten 
under the title of Syllogtsmi a treatise into which quotations from 
Valentinus’s PsaZms were introduced as authorities 
The names mentioned as those of leaders of the Asiatic school 
are Axionieua, Theodotus, and above all Bardesanes ; we also have 
some fragments of Valentinian wntmgs belonging to the East, but 
of which the origin is otherwise unknown. ® Axionicus at Antioch ® 
was the master’s most faithful dismple. Clement of Alexandria has 
preserved excerpts of a very inconsecutive character and m a very 
corrupt text from a systematic work, and some oommentanes of 
Theodotus (’Bjf r&v Qeodirov Kal rijs dvaroXiic^s Kahov//Jyi)S 5t5cw- 
jcaXZas xarh rois OdaXerrivov hrirofMi) These excerpts, 

which constitute one of the most important sources for Gnosticism 
gmerally, have not hitherto received the attention they deserve. 
Zahn {Foracdmmgm, m p. 123 aq ) has tried to make out that 
Theodotus is identical -mth Theodas, Valentinus’s master. But 
from the excerpts it seems hardly probable that they should he the 
work of a man who must have wntten at latest under the emperor 
Trajan. Bardesanes, though ongmally influenced hy Valentinus, 
ultimately took up^peculiar and mdependent ground of his oivn, 
and through him Valentmna eierciaed a great influence upon the 
Syrian Ohuroh, which continued until the 4th century (see SraiAO 
Ti mmA TTm-R!, toL T-rii- p 827). In Ama Mmor the Valentinian 
collegia continued until past the middle of the 4th century (sea 
Juliani) The church fathers bring into connexion with 
Valentinus the Maman Marcus, as to whose doctrine we are veiy 
adequately inform^ hy Ireneeus, hut it is questionable whether ha 
can r^y be reckoned as one of the disciples of that master 
Teachmg of Vcdeavtinm , — ^Volentmus made his appearance at a 
tune when the Ohnstian communities were still destitute of any 
feed doctrinal system they were still associations pledg^ to a 
holy life on the ground of their faith in the one spiritual God and 
in His Son Jesus Chri^ closely held together by the bonds of 
brotherly love, and strictly separated from the world and from 
them that are without by the consciousness of having received the 
Holy Ghost But an enormous volume of facts, of sayings, and 
of tiioughta had by this time become current within the minrch, 
matenaf drawn from the Old Testament, from the Gospel history, 
from the Paulme epistles, from other early Ohnstian wntangs, and 
from the Hellenistic and apocalyptio literature of the Jews. How 
this matOTial was to be arranged, how it was to he kept within 
hounds, and with what degree of anthonty it was to be mvested 
were questions still unsettleA But one tiling was certain— Paul 
had declared it, and every Christian apostle, prophet, and teacher 
had repeated it — ^that the Ohristiau futh guaranteed knowledge 
Euprame and complete, and led on from truth to truth Another 
thmg was sure — ^that all human wisdom was but folly in presence 
of this new “ divine ” wisdom, which was indusive of all human 
knowledge. The means, moreover, by which every saying, eveiy 
feet was to he turned into a profoimd thought had for long been 
known and in use m the Christian communities,— that of allegory. 
But as yet there was no settled pnnciple fixing the manner m 
which the allegorical method was to he applied, or detennimng 
what were the rulmg thoughts of Scnpture. The attitude oT 
Chiistian teachers towards the Jewish wisdom was as indeterminate 
as it was towards Greek philosophy. The Paulme theology was 
intdligihle only to a very few, and the Old Testament was as it 
were a veritable sphinx. It was tmderstood to be a superhuman 
book, but it was also understood that much of its contents, if 
taken literally, was ■'caluelesa. In what sense was it to be under- 
stood ? How much of it was to be taken literally and how much 
Bpiritually 1 "Was everything to he taken ^jntually f According 
to what principle was it on this assumption to he interpreted ? 
Was the whole of it the revealed word of the Most High, or were 
various authors to be recognized f Might it possibly be that port 
of it was divine, part heroical, part genial, part natifral, part false, 
and part devilish 1 Or was it perh™ true that no part of the 
book proceeded from the Most High God, that nothing wak pneu- 
matic, but all psybhical or carnal f And, if the Old Testament was 

, ® Bee Epiph,, Hwr., iu. 6, 6, Method., n«pl atre^ovcrtov; Adamant,, 
i)e recta tn Deumfide. 

® HippoL, PAiZw., iv 86; Adv, Vcdeni,, 4. 



to be allegorized, miaat not mo narratives ana me sayings ot tHe 
Gospels be also treated in tbe same way 1 Was not allegory here 
also the pathway to the thought ? If the opening chapters of 
Genesis and the histones of the patriarchs and of the people of 
Israel were a profound philosophical poem, why should not also the 
life of Jesus Ohnst be only the veil of a cosmic mystery ? AH 
these questionB had within the penod from 60 to 130 exercised, 
not indeed the ^eat mass of behevers, for these were uneducated, 
but thinking Christians , and the more the Christian preaching 
enlarged its scope, the more Chnstians came into contact with 
Synan, Samaritan, Egyptian, and Greek wisdom, and the more 
they fonnd themselves called upon to make comparisons and to 
bring into clearness that which is peculiar to ana distmctive of 
Christianity, it was inevitahle that these questions should stir the 
minds of educated Christians all the more mtensely TJpon the 
one basis of faith in Jesus Christ accordingly there were about the 
year 130 a great variety of groups, differmg from one another in 
doctrine, worship, organizataon, and the like,^, but (Meiing also m 
their attitude to Chnstianity at large, some keeping themselves 
aloof from it because they regarded it as wholly perverted, others 
bemg driven out from it, others agam, while remammg within the 
mam body, yet forming special schools, or “mystery” rmirma, and 
so on. In Syria, as also m other portions of the Eoman empire, 
the gospel was associated with Semitic “ cultua wisdom ” and with 
the abstruse peculations of a physical science still m its childhood , 
the entire CM Testament was lejected and an attitude of oppoation 
assumed towards fellow-membera in the great Christian union. 

These developments, however, could reckon on only a relatively 
small degree of encouragement within the Gneco-Koman world The 
barbaric elements they contained were too conspicuous, and on the 
other hand they were too far removed from Jewish-Chnstian tradi- 
tion and from Ohnstian common sense. But the attractiveness 
must have been very great when, on the basis of Christian tradition 
and the mystenons traditions of Oriental peoples, a system was set 
up with the aids of Greek philosophical smence for a school of 
“knowing ones “or “ Gnostics," and a cultua organized for a com- 
munity of the “ imtiated " This was what Basihdes and Yalentmus 
achieved. The importance of Yalentmus hes in the facts, firstly, 
that he recognized the relationship (for such a relationship really 
existed) between the theogonic-cosmogonio myth-wisdom of western 
Asia and the ITeopythagorean, Platomc, and Philonic phdosophy , 
secondly, that he touched all this nch and varied material which 
he had appropriated with the magic wand of the Platonic eoneep- 
tiou of the universe, and thus transmuted the whole mto entities 
of a purely spiritual character , and thirdly, that he gave a decisive 
part to the appearance of Jesus Chiist in that great drama which 
the histoiy of the higher and the lower cosmos presented to his 
mmd In aU this he nad no desim of setting up a new “confes- 
sion,” and stall less any notion (as Marcion had) of utterly remodel- 
Img Chnstianity. He was prevented from cnenshmg any such 
ideas by his conviction that men were divided by the inalterable 
constitution of their natures into three classes, — ^the “pnenmafae,” 
men of the spirit, genial natures, m whom sparks of the divinity 
are found , the “psychical,” moral men, who can if they choose 
he ethically good, and “hyhe” or carnal, hopelessly chamed to 
that which is perceived by the senses The ordmary members of 
Christendom at large he held to be “psychical,” and esteemed 
them as such. But he did not regard their Chiisbamty as Oie 
Chnstaamty, rather only as its exotenc form Alongside of the 
exoteric there had all along, accordmg to him, existed an esoteric 
The apostles did not say out everythmg to everybody, but on the 
contrary commumcated to the “spiritual ones” a secret doctrine 
mto wmch only select persons might be mitiated, and that not until 
after long and careful piobation. This secret teaching mclnded a 
special dogmatic, a special ethic, and a special worship. But it was 
not out or all connexion with the Christaarnty that was pubhely 
taught "We can observe in the history of the Valentmian schools 
the zeal with which they strove to adapt themselves to the Ohns- 
taani^ publicly professed, and to follow it m all its developments. 
The Yaientinians always, so far as they possibly could, accepted 
such things as the development of the canon (agitated for by them- 
selves) withm the church at large, the huddmg up of a tradition, 
the symbols framed, and the like ; to this Irenseus, TertnUian, and 
the Alexandrians all bear witness In this they present the strongest 
possible contrast to Marmou and his church, "too from the outset 
took up an attitude of the utmost hostility to the mam hodj of 
Chnstians, Hence they expressly oven conlioverted Marcionitiani, 
as the letter of Ptolemseus to Flora and the polemic of Bardesanes 
against the Marciomte Prepon show If sn^ was the unvarymg 
attitude of Yalentinus’s scholars, it is fair to attnbute it also to 
Yalentmns himself In his day mdeed the dogmatic, ethical, and 
legal advances of Ohnstendom at large were stall m their most 
rudimentary stage, but what there was of them must have beeu 
valued by him eveu then as the exoteric form of Christianity, to 
which he superaddad his own Gnostac esoteric form. In this 
respect he was the forerunner of Clement and Qngen, who likewise 
1 See Hamaok, Dognengeach., 1 p 171 « 2 , 


distinguish Gnostic from common Chnstianity, and very probably 
learnea the distanction from Yalentmus and his scholars But his 
coimexion with both was of a etiU more mfamate character They 
are related not only by virtue of the fact that they all regarded 
the gospel as the religion of the perfect EeUenically-ciStureJ. 
spmtual man, but also by the large-hearted disposition they 
cherished, and the settled purpose they manifested, to appropriate 
everything noble and great in the history of humanity, to rank it 
accordmg to its proper value, and to find a place for it m the edifice 
of Christian philosophy. And it is very mterestmg to notice that 
they completely set aside the Greek and Roman mythologies, regai’d- 
mg them as worthless and devilish. The formal peculiarity of the 
Ymentinian Gnosis is that it places all moral and mtellectual ideas, 
possessions, and entities m a descendmg scheme of genetic develop- 
ment With Yalentmus himself they figure as “motus et afiectus ” 
of the Godhead, the ultimate cause of ^ things, the alone Good ; 
by his scholara they are hypostatized. This descendmg develop- 
ment (self-revelation) of the Godhead takes place with a holy 
rhythm. At this pomt the Pythagorean speculations about nnm- 
bera on the one hand and the ancient Semitic astiological wisdom 
on the other seemed important to Yalentmus ; hut everythmg is 
made spiritual; even the old Semitic antithesis of “male” and 
“female” is adopteiL but with an altered meaning.® The whole 
inner development of the primal cause (piOos) mto the pleroma, 
the cosmos of perfection, is designed to explam how it was that 
this world of appearance, of mixture, and of sm arose Yalentmus 
was a stnct monotheist, hut at the same tame he diacemed m the 
present world the mingling of irreconcilable dements The prob- 
lem then was how, while aeknowledgmg the absolute perfection, 
goodness, and causality of God, to reconcile with this the existence 
of the actual pneumataco-psychico-hylic world, and at the same 
tune to show the possibility of redemption m the case of those 
who are capable of it Yalentmus solved this problem by asanm- 
mg that the aelf-nnfoldmg of the Godhead is at the same time to 
he thought of as a dissipanon of energy. God alone is dyivvifiTos 
The powers emanatmg from Him (vofis, 6X/i9eca, "Siyos, dv6puiro^ 
=id^ man, ^/c/cXi/o-Za, and so on) are y^yifri. Hence, although 
dfiooina with the Godhead, they have nevertheless a limitation 
attachmg to them. They are copies of the Godhead in a descend- 
mg hue ; but the copy is never of equal value with the pattern 
The thuiiieth and last eeon, Sophia,® has the element of imperfection 
m the strongest degree This belongs to it m the form of “ passion ’’ 
{irA6os), the passionate desire after full knowledge of and fusion 
with the primal God. This passion for the pleroma, having seduced 
the aeon mto overstepping its proper bounds, is accordu^ly sepa- 
rated from it and removed out of oneness with it ; it thus falls 
into nothingness, the kApw/m, but gives the impulse to the makmg 
of thus world This world is the outward shapmg of nothmgness, 
of appearance, through connexion with the fallen wisdom. It is a 
feeble copy of the pleroma without any abidmg hold, but it mcludes 
pneumatic portaons, though these have fallen very low. It was 
fashioned by the demiu^e, an intermediate bemg brought forth 
by the fallen wisdom, ihe demiurge is psychicm, and thus has 
no feelmg and no understanding for the pneumatic which adhered 
to the elements of the world he framed But over against the 
sensuous powers mclnded m this world, so far as it is derived from 
nothmgness, the demiurge is the representative of order, righteous- 
ness, freedom for better thmgs, and the men who have received 
Bomethmg of his spmt are those earnest moral natures who stnve 
agamst then: passions and aim at justitia civilis Far above these 
s^d the pneumatic ones, who, hie their mother, have the strong 
passion of genius towards that which is highest, and m this posses- 
sion, m knowledge and m the desire 'for knowledge, are raised far 
above the antithesis of the hyhc (the devil) and the psychic (the 
demiurge) They carry withm them an mdestructible and divmc 
element wbieh is nnuitelhgible to their very maker, hut they are 
placed m a world which is foreign to them ; they are as men im- 
prisoned and fettered. Here it is that the Christian idea of redem]^>- 
tion comes in Jesus Chnst appears. The declarations about Him 
in the Yalentmian school were exceedingly vanona "We can find 
traces in them of all the contemporary and later Chnstologies ot 
the Christaan Church, even of the Adoptian What they all had 
in common was (1) the idea that Jeans Christ made manifest was 
an exceedingly complex Bemg, m whom two or three natures, or 
even a greater nmuDOT, had to be distiuCTished (compare Cngen’s 
Ohnstology) j (2) the conviction that the highest element in the 
Redeemer was not one of the aeons which had somehow parted with 
some of ila potential energy, but was the perfect self-manifestataoii 
of the Good, the Supreme God Himself ; (3) the conception that 

3 The earliest opponents of the Yaientinians distingnlshed them sharply 
from the " Gnostics.” Thmr perceived that the Semitic and mytno- 

lo^csl element was for the Yalentmians merely the material, which they flUed 
with the spirit of Hellenism. Some of the heads of schools, however, dealt 
with this material in a highly frntastio fhshlon, and accordingly the church 
fethers say with Justice that "Inolescentes dootrina Yalentinlanornm In Silvas 
jam exoleveront Qnosticornin’' (Tert., Adx ValmL, 89) 

8 The nnmher 80 comes from astronomy , at bottom the eeonS of Yalsntlnns 
are SQJ, the number of days in the lunar month. 
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tte physical nature of Jesus Christ was no actual corporeity, hut 
either something psychical or something pneumatical This Jesus 
Christ then deUvers all who are pneumatic in the world by com- 
municating knowledge By full knowledge of God, of the world, 
and of themselves they are raised above the world, enter upon tteir 
undyuig divme life, and finally are brought by Christ mto the 
plerotna. But psychical persons also are redeemed by Him. They 
who hitherto have been brought up according to the laws of the 
Old Testament, that is, of tiie demiurge, now receive the perfect 
law , Jesus moreover by His death procured for them the forgive- 
ness of sms They are now therefore m a position to lead a perfect 
moral life, and after death, if they have made a r^ht use of then- 
freedom, shall be brought to an abode of bliss The Yalentmian 
ethic shows a fine combination of spiritual freedom with the element 
of ascetimsm. Their thesis, that pnmaxily it is not the outivard 
act but the intention that is important, was misunderstood by 
the fathers of the church as if they had given permission to pneu- 
matic persons to live m licence, to deny the faith under persecution, 
and the like. But there is no foundation for this The fragments 
we possess from writings of Yalentmus and his school show rather 
that they were second to no Christian body m moral earnestness 
The Yalentinians appear to have 3omed m the reb^ons worsdip of 
the main body of the church so long as they were tolerated within 
It But along with this they celebrated their own mystenea, in 
which only the initiated might take jpart 
In the foregoing sketch only the broad general outlinea of the 
Yalentmian theology have been mdicated. In all the schools, and 
even with Yalentmus himself, it was much nchei aud more com- 
pbcated than has been indicated. But all was strictly wrought 
out, and even the appai-ently abstruse served always for the ex- 
pression of a weighty thought Yery manifold and various were 
m particular the doctnnea about the fiiUen wisdom (Sophia) aud 
about Its relations to the world and the demiurge , very various 
also were the views of Jesus and of Christ and of their relation to 
the pleroma of the seons Finally their representations about 
“ Horos ’* differed widely. “As a harlot daily changes her attir^” 
says TertuUian m his malicious way, “so do the Yalentmiana 
omuge their opinions.” But none of these differences affected the 
oneness of the ^neral view. That the history of redemption con- 
stitutes along with the history of nature and of the world one grand 
drama, that u is for scientifio cosmology to explain how it is that the 
"mixtures” have come to pass, and that it is for scientific sotenology 
to show how the ^‘saparanons” have been brought about, as to these 
matters all were at one. Equally were they at one in their view 
of Christ as the absolute revelation of God, and in the persuasion 
that the creator of the world is identical with the God of ttie Old 
Testament, and is an “intermediate” Bemg. But the vanoua 
Yalentmian schools were above all united m their attitude towards 
the. Scriptures. They were Bibbcal theologians: that la to say, 
they started from the conviction that complete wisdom lay only 
in the words of Jesus Ohnst, or, m other words, m the Gospeba 
They accordingly sought to base their systems throughout on the 
woros of the I^ra, applying to these the all^ncal method. In a 
secondary degree they avaued themselves also of the wntmgs of 
the apostles. Their domnatio claimed— as afterwards did that of 
Origen — ^to he evangelicS and apostohc , hut, since they interpreted 
the Hew Testament after the same method as that which Philo 
applied to the Old^ it wks as a rule Platonic thought that they 
introduced into the plain and simple words of Jesus, aud thus the 
fathers of the church were not witiiont justification in calling them 
“sectatores Platonis” (Tert, De Prauer,, 30). As their method 
of exegasia supplied them wilh the means of everywhere finding the 
sense that suited them, it is highly improbable that they were at 
the trouble to prepare any new sonptures. The fathers do not as 
a rule chaige them with either fabrication or falMfioation, hut only 
with perversion of the "Word through wrong interpretations. Hot 
did they dispute or reject the Eoman creed ; they simply, by a 
peculiar mterpretatioB, put iheir own meaning upon it j yet at the 
same time they had alonmde of it their own “regtda fidai” It 
is hardly probable that mey possessed an "evangmmn veiitatia” 
(rf but it is not impossible. They suWected the Old 

Testament to an admirable rebgious critidsm. Ftolemteus dis- 
languished in kw (1) what the demiurge had said, (2) what 
came fifom (3) what the later teachers of the law had 

added. Aatcffii^t Ihbb portions which were regarded as having 
proceeded firom the deipidtgeliinmelf, he again distingaished three 
groups : — (o) the Btscalc^e, vddehi is of merpetual obligation, and 
whieh only required to he nafidpleted Gbmt (in the sermon on 
the' mount)} (t) those pommaude wMioh were given only for a 
season on^ aoobtint of the ahojtcomhm of the ^ople, and which 
were abolished by Qhristj (c) the omMoidal. kw, whidh had a 
typical meaning ihat ivas fulfilled hy’d^nsl They denied that 
anything in the Old Testament dame supreme Gpd, the 

God of goodness and love ' 

From the fragments of Yalentintis and of Hfettdeon and Titto- 
dotns the student can learn how these YaTentiakna anticipated 
the ecclesiastical speculations of subsequent centnnee. T he fbn ow- 


ing points may be mentioned m this connexion ; — (1) the specula- 
tion as to dfioo^ffioi, Siioios, irepoia-ios, iyivv-qros, and yevvTjrds, by 
which they prepared the way for the Umtarmn problem in its 
scientific shape , (2) their speculation about ‘ ‘ Jesus and ‘ ‘ Christ ” 
and about His various natures, by which they opened the way for 
kter Ghnstology 5 (3) their scientific allegoncal treatment of the 
New Testament Scriptures and their undertaking to found them 
whole system upon the sacred wntmgs of Ohnstiamty, thus antici- 
pating Ongen’s dogmatic ; (4) their distinction of the perficienda, 
ahrogwda, and unplenda m the Old Testament, which paved the 
way for the doctrme of Ireufieus and Tertullian in reference to the 
law , (6) their doctrme of baptism j (6) their doctrme of the Lord’s 
Supper ; (7) their doctnne of purification after death, m which 
they anticipated die later dogma of purgatoiy (Origen, Augustme, 
Gregory I.) , (8) their twofold ethic (for psychical and for pneumatic 
persons , see Clement and Ongen, as also the monachism of the 
Catholic Church) ; (9) and finally the view destmed latei to play 
so large a part -withm the church, that the soul of the Christian 
Gnostic IS the hnde of Christ 

Literature —The fragments have been collected hy Grabe {SplclUgixm, 11 480 
* 3 ) and HDgenfeld (^taekr f wisa. Theol , 1880, p 280 , 1881, p 214 , 1883, p 
856). The syetem la set forth more or less in the works on Gnosticlsin hy 
Neonder, Matter, Banr, Llpsina, Hilgenfeld, Hansel, and Hbller Bee also 
Heinrlci, Lie VcUsnt Gnoais u. d. Ml Sehrifl (1871), and Bossel, Oes Schtiflen 
(1847) (A. HA.) 

VALENTnsnCJS, pope for tlurty or forty days in 827, 
in succession to Eugenios IT. (824-827), was a Roman by 
birth, and, according to the Lii>er Fcmiificaha, was first 
made a deacon by Paschal I (817-824) Nothing further 
IS known of Ins history. His successor was Gregory IV, 
(827-844). 

VALERIAN, a genus of herbaceous perennial plants 
of the natural order Valerianacem. Two species — Valen- 
ana offidnalts, L. (mo vol. iv. pi VlLL.), and F. dioica, L , 
— are indigenous in England, while a third, F. pyreTiaica, 
L , IB naturalized m some parte of Scotland and the west of 
England. The valenans have opposite leaves and small 
flowers, usually of a white or reddish tint, and arranged 
in terminal cymes. The limb of the calyx is remarkable 
for being at first inrolied and afterwards expanding in 
the form of pappus. The genus comprises about 160 
species. In medicine the root of F. offianalia is intended 
when valerian is mentioned The plant grows throughout 
Europe frotn Spain to the Crimea, and from Iceland throngh 
northern Europe and Asia to the coasts of Manchuna 
Several varieties of the plant are known, those growing ui 
hilly situations bemg considered the most v^uable for 
medicinal purposes. Valerian is cultivated m England (in 
several villages near Chesterfield in Derbyshire), but to a 
much greater extent m Prussian Saxony (m the neigh- 
bourhood of Oolleda, north of Weimar), m Holland, and 
in tihe United States (Vermont, New Hampshire, and 
New York) 

The dned root or rhizome consists of a short central erect portion, 
about the thickness of the httle finger, Surrounded by numerous 
rootlets about of an mch m diameter, the whole being of a dull 
brown colour. When first taken from the ground it has no dis- 
tinctive smell , but on drying it acquires a powerful odour of valen- 
auic amd. This odour, now regarded as intolerable, was in the 16th 
century considered to be fra^nnt, the root being placed among 
clothes as a perfume (Turner, Serial, part ui., 1668, p 76), just as 
F. ceUica and some Himalayan species of the muus are still used 
in the East (see Spikenabu) By the poorer dasses in the north 
of England it was esteemed of sum medicinal value that "no bioth, 
pottage, or physical meat” was considered of any value without it 
(Gerard, Seriall, 1686, p 1078), 

Talenan owes its medicinal properties to a voktale oil, which is 
contained in the dned root to the extent of one or, more rarely, two 
per cent, plants growing on dry or stony soil yielding the largest 
quantity. The qil is a complex body, cousiatiug of a terpene, 
(^H ^ ; an alcohol, C^HjaO, isomerio wi& homeol, and compounds 
oithe alcohol with formic, acetic, and valenamc adds , and an ether 
having the formula OjoHiyO. The valerianic acid occurring in the 
oil is not the normal add, hut iso-valenanic acid. The other con- 
stituents of the root are malic acid, resin, sugar, Ac. Valerian is 
employed m medicine as a stunuknt and autispasmodic in various 
forms -of hysterkj and in chorea and hooping-cough j it is also 
stated to possess' anthelmintic properties The rea valerian of 
cottage gardens is GenbraaiOtm rvJbeir, also belonging to the VeAtm- 
wnacesB , b^t Greek valerian is Polemormm. tcsrulewn, hdongmg 
to the natural order Polemontaoese. Oats are nearly as fond of the 
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smell of this plant as of the tnie valerian, and will frequently loU 
on the plant and injure it 

VALERIANTJS, Publius Licinius, Roman emperor 
from 263 to 260, was a man of ancient family and is 
first mentioned in the year 238 as pmnceps smatus Some 
thirteen years later, when Deems restored the censorship 
and added to the office legislative and executive powers 
so extensive that it embraced the best part of the civil 
authority of the emperor, Yalerian was chosen censor by 
the senate, to whom the appointment was committed 
The death of Deems cut short this novel experiment in 
government, but Valerian retained the confidence of Gallus, 
who sent him to fetch troops to quell the rebelhon of 
iEmihanus The soldiers in Rhsetia, however, proclaimed 
Valerian emperor , and marching slowly towards Rome he 
found both his nvals dead Valerian was already an 
elderly man — he is said to have been seventy years old at 
his death — and had scarcely the vigour to confront with 
success the enemies that threatened every frontier of the 
empire, but he apphed himself to his heavy task with 
dihgence and goodwilL Taking his son Galhenus as col- 
lea^e, and leaving the wars in Europe to his direction, 
xmder which matters went from bad to worse and the 
whole West fell into disorder. Valerian chose for his own 
part the war in the East, where Antioch had fallen into the 
hands of a Persian vas^ and Armema was occupied by 
ShA,piir, while in 258 the Goths ravaged Asia Minor 
Valerian recovered Antioch, fought in Mesopotamia with 
mixed success, and finally was taken captive (see Peesia, 
vol xvui. p 608). His ultimate fate is unknown. 

VALERIUS, Publius, sumamed Publicola, the col- 
league of Brutus in the consulship m the first year of the 
Roman repubhe According to the legend represented by 
Livy and Plutarch (see Rome), he was a member of one of 
the noblest Roman famihes, being son of Volusus, a de- 
scendant of a Sabine of that name who had settled in 
Rome along with Kmg Tatius He was one of those who 
witnessed the death of Lucretia, and jomed m the oath to 
avenge her wrongs. He took a prominent part in the 
expulsion of the Tarquins, and though not originally 
chosen as the colleague of Brutus he soon afterwards took 
the place of Tarquinius GoUatinus On the death of 
Brutus, which left him alone m the consulship, the people 
began to fear that he was aiming at kingly power. To 
calm their apprehensions, he discontinued the building of 
a house which he had begun on the top of the Vehan 
Hill, overlookmg the Forum, and also gave orders that 
the fasces should henceforward be lowered whenever he 
appeared before the people He mtroduced various laws 
further to protect the hberties of the citizens, one of these 
enacting that whosoever should attempt to make himself 
a kmg might be slam by any man at any time, and 
another providing an appeal to the people on behalf of 
any citizen condemned by a magistrate. For these ser- 
vices the surname of Pubhcola or Pophcola was conferred 
on himself and on his descendants for ever He was thrice 
re-elected to the consulship, and during his fourth term of 
office he received the honour of a triumph for his victory 
over the Sabines He died in the following year (503 b.c ), 
and was buried at the public expense, the matrons mourn- 
ing him for ten months. 

VALERIUS FLACCUS. SeeFLACcus. 

VALERIUS MAXIMUS, Latin writer, author of a 
collection of historical anecdotes, published his work m 
the reign of Tiberius. Prefixed to many MSS. of the 
collection is a life of the author, but it is a late and 
•v^orthless compilation, and the only trustworthy in- 
formation , eoncemmg his career is drawn from a few 
passing allusions in the book itself. The family of Valerius 
was poor and undistinguished ; for the great Valeni 


-V A L 41 

Maximi who are conspicuous in the annals of the early 
Roman republic cannot he traced lower than the Pumc 
Wars V^enus himseK professes to have owed everything 
to Sextus Pompeius, who was descended from a paternal 
uncle of the great Pompey This Pompeius was a kind of 
minor Maecenas, and the centre of a hterary ciiele to 
which Ovid belonged; he was also the intimate of the 
most hterary prince of the imperial family, Germanicus 
He took Valerius with him when he went to Asia as 
jiroconsul Although Valerius does not state that his 
profession was that of a teacher of rhetoric, the fact is 
betrayed by every page of his writings. In his prooemium 
he plamly mtimates that he is puttmg forth a kmd of 
commonplace book of historical anecdotes for use in the 
schools of rhetoric, where the pupils were severely trained 
in the art of embellishing speeches by references to history. 
The title for the work m the MSS. is “ Books of Memorable 
Deeds and Utterances” FTo ancient reader would have 
expected accuracy m such a hook, and the indignation ex- 
pressed by many modern scholars at its glarmg historical 
errors has been much misplaced The stories are very 
loosely and irregularly arranged in nine hooks, each hook 
being divided into sections, and each section hearing as its 
title the topic, most commonly some virtue or vice, or some 
merit or demerit, which the stories in the section are in- 
tended to illustrate. Most of the tales are from Roman 
history, but each section has an appendix consisting of 
extracts from the annals of other peoples, principally the 
Greeks. The exposition exhibits strongly the two cur- 
rents of feelmg which are intermingled by almost every 
Roman writer of the empire, — the feelmg that the Romans 
of the writer’s own day are degenerate creatures when 
confronted with their own repubhean predecessors, and the 
feeling that, however degenerate, the latter-day Romans 
stin tower above the other peoples of the world, and in 
particular may take much comfort to themselves from 
their moral superiority to the Greeks. 

The i-ange of authorities from whom the collection is drawn is un- 
doubtedly narrow It has even been maintained that Valenus nsed 
four authors only, — Cicero, lavy, Sallust, and Pompeius Tro^, 
there are, however, cleai traces of others, as of Varro, Asimus Pollio, 
and Herodotus By far the largest part of the material comes from 
Cicero and Livy, though eaoli is only mentioned once by name 
Valenus was neither a well-read nor an able man His tieat- 
ment of his material was careless and nnmtelligent m the extreme , 
hut for all that he did not miss his aim. Even though m one tale 
Tanaquil he made the wife of Ancus Martins, and m another .ffischy- 
lus be mistaken for Pencles, though the Scipios and the Catos he 
mingled in confusion, though confhctmg versions of the same 
occurrence be given, and the most startling anaehromams presented, 
yet the excerpts are none the less apt illustrations, from the rhetori- 
cian’s pomt of view, of the circumstance or quality they were 
meant to illustrate. Scholars have long smee ceased to corrupt the 
teict of Valenus, as P^hius did, to save his character for historical 
accuracy, nor do they now, with Penzonms, distort hia meaning 
for the pleasure of adding to the list of his sins. What, then, are 
hia claims to the attention of modem students ’> In the fii'st place, 
the existing hteraiy remoms of the tune m which he wrote are ex- 
tremely scanty, and mere scarcity confers value on many articles 
which are lu themselves jioor And even on the histoncal side we 
owe somethmg to Valenus He often used sources now lost to ns, 
and where he touches on his own time he affoids us some glimpses 
of the much debated and very imperfectly recorded reign of Tibenns 
His attitude towards the imperial houl^old has otten been mis- 
understood, and he has been represented as a mean flatterer of 
the same type with Martial But, if the references to the imperial 
administration be carefully scanned, they wfll be seen to be extra- 
vag^t neither in kind nor in number Few will now grudge to 
Tibenns, when his whole action as a ruler is taken into account, such 
a title as “salutans pnneeps,” which seemed to a former generation 
a specimen of shameless adulation. The few aUnsions to Csesar’s 
murderers and to Augustus hardly pass beyond the conventional 
sMe of the wnter’s day. The only passage which can fkirly he 
called fulsome is a rhetoncal peean over the death of Sejanus. But 
it is as a chapter in the histoiy of the Latin language that the work 
of ValeriuB chiefly deserves study. Without it our view of the 
transition of classical into silver Latm would be much more imper- 
fect than it is. Erasmus declared that Valerius is no more like 
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Cicero tlian a mule ia like a man, wMch is only another way of 
saying that he had in excess the faults of his age. The entire hfe, 
thou^t, and htarature of the first century and a half of the empire 
were steeped in the infiuences of rhetoric, enthroned in the seat of 
education. In Valerius are presented to ua, m a rude and palpable 
form, all the rhetoncal tendencies of the E^ge, xmsobered by the 
sanity of Qumtihan and unrefined by the taste and subtlety of 
Tacitus. Here we have the loathing for direct and simple state- 
ment and the pursuit of novelty at any price. Every device which 
can put a gloss of newness on the language is eagerly adopted. The 
barner between the diction of poetry and that of prose is broken 
down , the uses of words are strained , monstrous metaphors arc in- 
vented , there are starthng contrasts, dark innuendoes, and highly 
coloured epithets , the most unnatural variations are played upon 
the artifidal scale of grammatical and rhetoncal figures of speech 
It IS a most instructive lesson in the history of Latm to set aide by 
side and compare minutely with each other a passage of Valenua 
and its eounteimrt in Oicero or Livy 
In the MSS, of valeriuB a tenth hook is given, which consists of the so-oalled 
"liber de vmnomlnlbna," the work of some grammarian of a much later data 
The collection of Valerius was mnch used for school purposes, and Its popn- 
larity In the Middle Ages Is attested by the large number of MSS. In wlucb It 
has been preserved Like other school hooks it was epitomated One com- 
plete epitome, probably of the 4th or fith centnry, bearing the name of Julius 
Paris, has come down to us , also a portion of another hr Januarius Nepo- 
tiauus The best edition of VtQerins with explanatory matter la that ly 0 
Kempf (Berlin, 1S54} , the beat text is that by C Halm (Lelpaic, 1865). 

VALETTA, or Valletta. See Malta, vol. xv. pp. 340- 
341. The population was 24,864 in 1881, and was esti- 
mated at 26,700 in 1888. 

VALLA, Loebhzo (c. 1406-1457), one of the most 
salient personalities of the earlier Italian jRenaissance, was 
bom at Borne, of parents derived from Biacenza, possibly 
in the year 1406-07, or perhaps somewhat earlier. He was 
educated in the humanistic scdiools of Borne, according to 
the customs of that age, learning grammar from some 
humble dominie and afterwards attending the classes of 
eminent professors. Valla mentions Leonardo of Arezzo 
as his chief master in Latm and Giovanni Anrispa in 
Greek He wished to ^tablish himself as apostohc secre- 
tary in the Eternal Oity. But for some reason or other 
this office was refused him. At the age of twenty-four he 
went to Piacenza on family affairs, and from this city pro- 
ceeded to Pavia, where he obtained a professorship of elo- 
quence. Like all the scholars of that time, Valla wandered 
from university to university, accepting short enga^ments 
and airmg his talents as a lecturer iu many cities. It 
appears that he professed the Hew Learnmg in Milan and 
Genoa as well as Pavia. Somewhere and at some uncer- 
tain date during this penod, he came into relations with 
Alphonso of Aragon, who conquered the kingdom of 
Haples. Valla did not, however, follow this prmce’s for- 
tunes in the early days of their acquaintance. We find 
him ones more in Borne in 1443 during the pontificate of 
Eugenius IV. At this period of his career Valla won the 
highest reputation by has dialogue i)e Voluptate and his 
treatise on the Elegances of the Latin Language. Li the 
fprmer work he contrasted the principles of the Stoics 
with the tenets of Epicurus, opendy proclaiming bis sym- 
pathy with those who claimed Ihe right of free mdnlgence 
tor man's natural and sensuous appetites. It was a re- 
markable utterance, since the paganism of the Benaissamce 
here found, for the first time, dehberate expression in a 
■work of scholarly and philosophical value. The EleganUse 
was no less erigi^ though in a different sphere of thought 
This ■vjioyk subjected the forms of Latin grammar, the rules 
of Laiih apd rhetoric, to critical investigation. It 
placed the composition upon a foimdation of 

' analysis smd inAictive teasoning. But- there was a third 
eetey som^osed by VaBa during ^e pontificate of Eugenius 
whi^ displayed tiie same ori^ality and a like critical 
acumen. ‘ This bore the title of a Treatise on ike Lomthn 
of Constantine; and in it Valla proved that the claims 
founded by the Eoman see upon that supposed grant re- 
posed on forged documents and le^ndary fables. It was 
not publish^ until 1440, Vhen Valla had been already 
three years resident at Al]^otso*s court in Naples. 
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There was every reason why the king of Naples should 
be mterested in a man of Valla’s stamp He wished to 
attract scholars of the highest abihty to his capital, and 
he was always on bad terms with the papacy. Valla com- 
bmed the qualities of an elegant humanist, an acute 
cntic, a freethinker, and a venomous pamphleteer who had 
committed himself to a destructive polemic against the 
temporalities of Borne. Accordingly the king made him 
has private secretary, encouraged him to open a school of 
rhetoric in Naples, and defended him agamst the attacks 
of fnars and inquisitors From Naples Valla continued 
his war of pamphlets agamst the church. He proved that 
the letter of Christ to Abgarus was a forgery, ridiculed 
the Latimty of the Vulgate, questioned the authenticity 
of the Apostles’ Creed, and accused St Augustine of heresy 
It is a siugular note of that period in Italy that, on the 
death of Eugenius IV , his successor, Nicholas V., mvited 
Valla to Borne, not to arraign him before the bar of the 
Inquisition, not to punish him for his insolent criticism, 
but in order to confer upon him the post of apostolic 
secretary, with substantial pecumary appointments. This 
entrance of Valla into the Boman cuna has been justly 
called “the triumph of humanism over orthodoxy and 
tradition.” Nicholas had no other object than that of 
fixing one of the chief scholars of the age near his own 
i person. He allowed Valla to open a school of eloquence 
in Borne, and he paid him munificently for translatmg 
Thucydides into Latin Thus, for the sake of his erudition 
and stylistic talents, the supreme pontiff rewarded a man 
whose chief titles to fame are the stringent criticism with 
which he assailed the temporalities of tiie church, and the 
frank candour with which he defended a pagan theory of 
human conduct. 

All the biographical notices of Valla are loaded with 
long accounts of his literary quarrels. Intolerant of rivalry, 
mordinately vain, and greedily self-seeking as the scholars 
of that epoch were, they iudnlged in the fiercest internecine 
warfare among themselves. The bulky fohos of their 
works contam hundreds of invectives which may be ranked 
among the most obscene, the most wearisome, and the most 
disgraceful products of the human intellect. Valla won a 
regrettable celebrity by the number and the virulence of 
his enmities Bartolomeo Eaao, Georgios Trapezuntios, 
and Poggio felt the stabbing sharpness of his pen. It 
must, however, be admitted that these antagonists gave 
back quite as good as they got. It is almost impossible to 
form a just estimate of VaBa’s private hfe and character 
through the dnst-clouds of abuse and dirt which these con- 
troversies stirred up around his memory. He died at 
Naples in the year 1457. Posterity honours in him not 
80 much the stylist and the scholar as the initiator of a 
bold critical method, applied to language, historical docu- 
ments, and ethical opinions, 

The collected edition of Valla’s Worhaia thatofBasel, 1466. For 
detailed accounts of his life and work, consult Tiiahosohi ; Voigt’s 
WisderMebung des AltsHhmm ^ and Symonds’s Bmaissance vn. 
Italy (vols iL and v.), 

VALLADOLID, a province of Spain, one of the eight 
into which Old Castile ia now divided, is bounded on the 
N. by Leon and Palencia, on the E. by Burgos, on the S. 
by Segovia^ Avila, and Salamanca, and on the W by 
Zamora. The area is 3043 square miles and the popula- 
tion in 1877 was .247,458 The province belongs entirely 
to the basin of the Douro, which traverses it from east to 
west, and within its hmits receives the Pisnerga ^with the 
Esgneva) on the right, and the Duraton, Adaja (with the 
Eresma), and Zapardiel on the left. The country watered 
by these rivers is for the most part flat and exceedingly 
fertile, the only part that can be called in any sense hilly 
bmng in the norih-west, where tiie low Montes de Torozos 
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occur For the excellence and abundance of its grain 
crops Valladolid shares with La Mancha the title of granary 
of the peninsula. Besides the ordinary cereals and pulses, 
the province produces hemp, flax, various fruits, red and 
white wine, oil, and madder The Montes de Torozos are 
well clad with oak and other timber. The pastures are 
extensive and large numbers of horses, mules, and sheep, 
as well as some cattle, are reared, while honey, wax, and 
silk are also produced. The woollen fabrics of Valladolid 
were once highly esteemed, but this mdustry has now 
greatly declmed. Some trade is earned on, facihtated by 
the Canal of Castile, which connects Valladohd, on the Pisu- 
erga, with Alar del Rey, in Palencia, also on that nver 
The province is traversed by the national highways from 
Madrid to Santander, Leon, and Coruna, and the Cdatayud 
and Salamanca roads may also be regarded as trunk lines 
It IS also traversed from north to south by the northern 
railway, which has a branch from Valladohd to Rioseco 
There are 11 partidos judiciales and 237 ayuntamientos 
The most important places besides Valladohd, the capital 
(see below), are Medina de Rioseco (4776 inhabitants in 
1877) and Medina del Campo (6296). 

VALLADOLID, capital of the above provmce, on the 
left bank of the Pisuerga, at its confluence with the 
Esgueva, which traverses the town by two channels, is 
situated (about 2260 feet above sea-level) 160 miles by 
rail to the north-west of Madrid. The site is in a small 
valley enclosed by steep and broken, though not very high, 
ground The town, which was formerly surrounded by 
■walls and entered by four principal gates, contains some 
fine streets and squares, especially the so-called Plaza 
Mayor, but on the whole it has a dull and deserted aspect, 
though of late years its industnal and commercial activity 
has somewhat re-vived The gramte cathedral, begun in 
1585, would, if carried out accordmg to the origmal design 
of Herrera, be a magnificent specimen of the Graeco-Roman 
style of that architect , only the nave, however, -was ever 
completed, and the tower (one of four in the plan) feU in 
1841 The interior is well proportioned, but bare The 
tower and nave of the church of Sta Maria la Antigua 
date from about 1200. The church of San Pablo is later 
(1286) , its chief feature of interest is a beautiful flam- 
boyant portal, and formerly it had exquisite cloisters. 
Adjoining is San Gregorio (15th century) with a fine 
Plateresque fagade. San Benito, dating from the end of 
the 14th centujy, is an elegant Gothic buildmg -with a lofty 
roof finely groined The college of Santa Crim, a Classic^ 
bmlding founded in 1479, now houses a collection of 
pictures and sculptures of httle value, except for some gk- 
amples of Rubens and of the work of Berruguete. The 
university was founded in 1346 ; but the present Rococo 
building dates from the decadence of architecture in Spain 
Among other pubhc buildings of Valladohd may be men- 
tioned the royal palace, bmlt in the beginning of the 
17th century, and the court-house and to'wn-hall] several 
ex-convents are now used as barracks. Along the banks 
of the nvers are several public walks adorned with trees 
and fountains. The principal industries are the manu- 
facture of hnen, silk, and woollen fabrics, pottery, gold and 
silver work, leather, and paper There is a considerable 
trade in the abundant agricultural produce of the vicinity. 
The population m 1877 was 52,206. 

VftUadohd IS usually identified with the ancient Pintia of Ptolemy, 
described in the Itimrary as a town of the Yaccsei on the road from 
Astunca to OBesaraugusta. The present name is usually, but rather 
obscurely, explained as equivalent to Bded Walid, ‘‘the land of 
Walid.” The town was recovered from tihe Moors in the 10th 
century, but is first named in a public document by Sancho 11. of 
Leon in 1072, The eortes of Oastile frequently met here in the 
following cen tunes, and m the begummg of the 16th centuiy John 
II made it his principal residence After the removal of the 
capital to Madrid by Philip II, in 1660 it began rapidly to decay 
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In December 1808 it was taken and sacked by the French, and in 
the January following Bonaparte resided here for some days, and 
caused the destruction of many fine buildings and woika of art 
Columbus died (1606) and Philip II was bom (1627) at Yalladolid. 

VALLADOLID, a city of the state of Michoaean de 
Ocampo, m Mexico. See Morelia. 

VALLADOLID, a to-wn in the state of Yucatan, Mexico, 
lymg towards the centre of the northern plateau, on the 
river Bolina, about 90 miles south-east of Merida, with 
which it IS about to be connected by a railway. Valla- 
dolid, which -with the suburban district has a population 
(1885) of 18,470, mostly Indians and half-castes, is situ- 
ated m the healtluest and best cultivated part of Yucatan, 
and IS accordingly much frequented by invdids The town 
IS well built, -with regular streets, and low but substantial 
houses, generally fronted by a garden plot and shady 
trees. Amongst its buildings are seven fine churches, a 
large Jesuit college, a town-haU, a hospital, and a well- 
constructed aqueduct. But like everything else m Yucatan 
the place presents a general appearance of decay, although 
there is a considerable local cotton mdustry Some miles 
to the east he the remarkable ruins of Chichen-Itza, 
covering a space of nearly two miles in circumference. 
Amongst these remains are several sonatos, or tanks, from 
65 to 200 feet in diameter and 60 to 110 feet deep, -wath 
steep rocky sides, in which water is still stored. 

Yalladolid la one of the oldest Spanish settlements in Yncatan, 
having been ongmally founded by Francesco de Montejo at a place 
called Chaiiachaa in 1648 But it was removed the next year to 
Zaqm, abont 16 miles from the sea, with easy access to the port 
of El Cnyo, and soon after to its piesent position 

VALLE, Pietro della (1586-1652), to whom we owe 
one of the best books of Eastern travel, came of a noble 
Roman family which had produced two cardinals, and -was 
bom, on 11th April 1586, in the family palace built by 
Cardinal Andrea. His early life was divided between the 
pursuits of literature and arms He saw active service 
against the Moors of Barbary, but also became a member 
of the Roman Academy of the UmorisUy and acquired 
some reputation as a versifier and rhetorician. To the 
latter qt^ty we owe some tedious pass^es m his Trmeh ; 
but that book gives also sul&cient e'vidence of solid and 
useful learning in the classical authors, which served him 
well, particularly in the first part of his wanderings. The 
idea of travelhng in the East was suggested by a disap- 
pointment m love, as an alternative to suicide, and was 
ripened to a fixed purpose by a visit to the learned Mario 
Schipano, professor of medicine in Naples, to whom the 
record of Pietro’s travels was addressed m the form of very 
elaborate letters, based on a full diary. Before leaving 
Napl^ he took a vow of pilgrimage to the Holy Land, 
and, Railing from Venice on 8th June 1614, reached Con- 
stantinople, where he remamed for more than a year, and 
acquired a good knowledge of Turkish and a little Arabic. 
On 25th September 1615 he sailed for Alexandna "with a 
smte of mne persons, for he travelled always as a noble- 
man of distinction, and with every advantage due to his 
rank. From Alexandria he went on to Cairo, and, after 
an excursion to Mount Sinai, left Cairo for the Holy Land 
on 8th March 1616, in time to assist at the Easter cele- 
brations at Jerusalem. Having sedulously visited the holy 
sites, he journeyed by Damascus to Aleppo, and thence to 
Baghdad, where he married a Syrian Christian named 
Maani, a native of Mardin. He now desired to visit Persia ; 
but, as that country was then at war with Turkey, he had 
to leave Baghdad by stealth (4th January 1617) Accom- 
pauied by Ins "wife, who was the courageous and constant 
companion of his jpersian journeys until her death in con- 
sequence of a miscarriage (30th December 1621), he pro- 
ceeded by Homadan to Ispahan, and joined Shah Abbas 
in a campaign in northern Persia, in the summer of 1618* 
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Here lie “was 'well received at court and treated as tlie stall’s 
guest. On Ms return to Ispahan, lie was occupied with 
political schemes hostile to the Turk, the alliance of Persia 
with the Cossacks and the king of Poland, and also with 
a project for the foundation of a Catholic colony in Persia j 
at the same time he diligently continued his Oriental studies 
and observations. He now began to think of returning 
by India rather than adventure himself again in Turkey; 
hut the state of his health, and the war between Persia 
and the Portuguese at Ormuz, created difficulties. In 
October 1621 he started from Ispahan, and, visiting Perse- 
polis and Shiraz, made Ms way to the coast ; but, after long 
delay and many troubles — ^Ms wife dying at Mina — he was 
forced to return to Shiraz, after the capture of Ormuz, and 
it was not till January 1623 that he found passage for 
Surat on the English ship “ Whale,” In India he remained 
till November 1624, Ms headquarters being Surat and 
Groa. He was at Muscat in January 1625, and at Bussorah 
in hlarch. In May he started by the desert route for 
Aleppo, and, after a short stay there and a visit to Antioch, 
took ship at Alexandretta on a French vessel. Touching 
at Cyprus and doing quarantine at Malta, he reached Borne 
on 28th March 1626, and he was received with much 
honour, not only by literary circles, but by Pope Urban 
YIIL, who appointed him a gentleman of Ms bedchamber. 
The rest of Ms life was uneventful ; he married as second 
wife a Georgian orphair of noble family, Mariuccia 
(Tinatin de Ziba), whom Ms first wife had adopted as a | 
child, and ■who had accompanied him in all his journeys. 
By her he had fourteen sons. He died at Borne on 21st 
April 1652. 

In Pietro della Yalle’s lifetime there were printed (1) a Funeral 
Oration on Ms Wife Maani, whose remains he brougM "witli him to 
Rome and buried there (1627) ; (2) an Account of Shah Abhas, 
printed at Venice in 1628, but not published ; (3) the first part of 
the letters describing his Travels (Turkey, 1650). The Travels in 
Persia (2 parts) were published by his sons in 1658, and the third 
part (India) in 1663. An English translation appeared in 1665 
(fob). Of the Italian text the edition of Brighton, 1843 (2 vols. 8vo), 
is more esteemed than the other reprints. It contain.? a sketch of 
the author’s life by Gio. P. Bellori (1622). Della Yalle’s story is 
often xirolix, with a tendency to the idretorical. He has no turn for 
incident, an absolute want of humour, and little real literary faculty 
of any Hnd ; but he is clear and exact, well informed, and very in- 
structive, so that his work still possesses high value. <■ 

VALLEJO, a city of Solano county, California, United 
States, is situated on the shore of San Pablo Bay, near the 
western end of the Straits of Carquinez. It has an ex- 
cellent harbour, and railroad communication by a branch 
of the Central Pacific Bailroad. The city contains large 
flour-mills; the population in 1880 Avas 5987. Vallejo, 
which takes its name from the Mexican general M. G. 
Vallejo, "who took the country from the Indians in 1835, 
was in 1864 the capital of the State of California. 

VALLOMBBOSA, Order op. See Monaohism, vol. 
xvi. p. 708. 

VALLS, a toAvn of Spain, in the province of Tarragona, 
11 miles to the north of that town, on a height near the 
Francoli. It is an old town and its walls and towers stOl 
remain. The usual Catalonian industries of wool and 
cotton spinning and weaving, as Avell as dyeing, distilling, 
paper-making, and tanning are carried on Avith consideraMe 
activity. The population within the municipal boundaries 
in 1877 was 13,250. 

VALPABAISO, a city of Chili, the chief town of the 
province of the same name, and one of the principal com- 
mercial ports on the west coast of South America, is situated 
oil a fine hay of the South Pacific Ocean, in 33“ 0' 2" $. 
lat. and 71“ 41' 15." W. long., 70 miles north-westpof 
Santiago, with which there is communication by a cir- 
cuitous railway of 115 miles. The city lies at the south 
part of the bay, which is 2|- miles wide, semicircular in 
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form, and AveU sheltered, except towards the north. There 
is good anchorage in the roadstead. There are two float- 
ing docks, capable of accommodating vessels of from 1400 
to 3000 tons. The 
city is situated at the 
base of a range of 
barren hills, varying 
from 1000 to 1400 
feet in height, which 
have a narrow strip 
of low land between 
them and the sea; 
on this and on sites 
formed by cutting 
away the cliffs most 
of the houses are 
b'uilt. Further space is afforded by the deep dells or water- 
courses between the hills. These open towards the sea, and 
are on both sides covered with houses. Much of the fore- 
shore has been raised by earthquakes. The erection of au 
extensive embankment was begun in 1886. The older por- 
tion (Puerto) of the city, in which are the principal public 
and commercial buildings, is separated from the newer jpor- 
tion, called the Almendral, by a projecting point. The city 
is defended by a chain of forts, begun in 1866. The prin- 
cipal public buildings are the Government palace, the cus- 
tom house, the large bonded Government warehouses, the 
hospital, the city hall, and two theatres. The educational 
institutions include a theological seminary, a naval academy, 
and a lyceum; the last-named had 415 students in 1884 
and 481 in 1885. The commercial enterprise of the city 
is largely dependent on the foreign merchants, especially 
Englishmen, Americans, and Germans. It is the com- 
mercial capital of Chili, and the principal residence of the 
foreign consuls. The principal industrial establishments 
are the Government railway shops, a large foundry and 
machine shops, coach-building and Avheel-wright works, and 
a very large sugar refinery, the raAV material for which 
is obtained from Pern. The population (97,737 in 1876) 
was 96,000 in 1886, of whom about a tenth were foreignens. 

The nmuher of vessels in the foreign trade that entered the port 
in 1885 Avas 587 of 582,066 tons, the number that cleai’ed 3_48 of 
373,551 tons. More than half of the tonnage was British, — Chilian, 
German, and French following in the order named. In the coasting 
trade the numher of vessels that entered in 1885 was 7S1 of 434,486 
tons, the number that cleared 1050 of 640,138 tons. About niiio- 
tenths of the tonnage was British and Chilian, the latter having a 
slight advantage. The following table shows the value of the 
import and exproi-t ti’ade during five years, 1881 to 1885 : — 


Tear. 

Imports. 

Exports. 

Total. 

ISSl 

1882 

1883 

1884 

1885 

£ s. d. 

'r,4S7,545 S 2 
8,563.650 17 4 
9,673,618 18 6 
9,414,841 1 0 
0,620,826 18 2 

£ s. cl. 

7,891,783 0 0 
10,713,669 6 8 
11,441,571 7 4 
9,441,757 1 8 
8,324,446 IT 8 

15,3^,328 8 2 
19,277,320 4 0 
21,115,190 0 10 
18,856,698 2 8 
14,944,773 16 10 


The foreigntrade is chiefly Avitli Great Britain, France, Germany, 
and the United States, the value of the exports to these countries in 
1885 being £1,356,583, £110,312, £262,065, and £15,424 respect- 
wely, and of the imports £1,787,310, £911,080, £900,066, and 
£^8,629 respectively. The principal exports are metals (nitrate, 
bar copper, su-ver produce, copper and silver regiilns, and gold and 
silver specie), wheat, barley, flour, Avool, nute, hay, beans, honey, 
iodine, coal, hides, and guano ; aud the imports include iron, steel, 
Avire, nails, machines and tools, sugar, rice, cashmeres, prints, shaAAds, 
Arines, and beer. 

Yalparaiso was founded in 1536 by tbe Spanish officer Juan de 
Saavedra, Avho named it after Ms birthplace near Cuenca in Spain, 
in 1578 the city was captured by Drake, the exact date of his ap- 
pearance before it iseing 5th December ; and it was again taken by 
Hawkins’s expedition in 1596. In 1600 it Avas sacked by the Dutch 
corsair, Yan Hoort. It was visited by severe earthquakes in 1730 
and 1822, and by earthquake shocks in 1839 and 1873. _ It suffered 
from fire in November 1858 ; and on. 31st March 1866 it was bom- 
b^ded by the Spanish fleet under Admiral Nunez, Avhen a large 
part of the 'town was laid in ruins. 
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YALS, or YALS-Li^s-BAiNs, a village of Prance, in tHe 
department of Ardfeche, mtli a population of 2186 m 1886, 

IS noted chiefly for its alkaline waters, which are similar 
to those of Yichy (see vol. xvi. p 435). Within the com- 
mune, which in 1886 had a population of 3911, paper is 
manufactured to a small extent, and some silk is spun. 

YALTELLIITA, or YaIiTELLINe, the upper valley of the 
Adda, in the extreme north of Italy (provmce of Sondno), 
derives its name from Teglio, the former capital, not far 
from Tirano (Yal di Teglio, Yal Teglinaj Germ., Yeltlm), 
and has a length, from Bormio to the Lake of Como, of 
about 68 miles The chief town is Sondrio (4014 inhabit- 
ants m 1881), other important places bemg Tirano (3119) 
and Morbegno (3240). Near Bormio (Germ., Worms) 
there are some frequented mineral springs (sulphur and 
lime), known in Phny's time, and efficacious m diseases of 
the skin There are several other baths in the side valleys, 
such as Santa Caterina (chalybeate), Masino, and Le Prese 
(sulphur) The highest pomts m the ranges enclosing the 
vaUey are the Pm Zupo (13,121 feet) m the Bemma group 
and the Konigsspitze (12,645 feet) m the Ortler district, 
the Monte delk Disgrazia (12,074 feet) is the highest peak 
comprised entirely within the water-basm of the v^ey. 
Three well-marked AJpme passes are traversed by good 
carnage-roads — the Stelvio Pass or Stdfserjoch (9046 
feet, the highest carriage-road in Europe) from Bormio to 
Meran in the Adige vdley, the Bernma Pass (7628 feet) 
from Tirano to Samaden in the Tipper Engadme, and the 
Apnea Pass (4049 feet) from Tirano to the Yal Camonica 
and the Lake of laeo The mam valley is traversed from 
end to end by a magnificent carriage-road constructed by 
the Austnan Government m 1820-25. A railway from 
Colico, on the Lake of Como, to Sondno (27 miles) was 
opened m 1884, and is being pushed on towards Tirano. 
The population is wholly Italian -speaking and Eoman 
Cathobc, the valley being in the diocese of Como. The 
shnne of the Madonna of Tirano (founded 1620) annually 
attracts a large number of pilgnras The valley, particu- 
larly m its lower portion, is extremely fertile ; and of late 
years vigorous measures have been taken to prevent the 
damage caused by the frequent mundations of the Adda 
Chestnuts, vines, mulberry trees, and fig trees abound, and 
there are many picturesquely-situated churches, castles, and 
villages The chief articles exported are wine and honey 
The wme is largely consumed in north Italy and Switzer- 
land, the best varieties being Grumello, Sassella, and 
Montagna About 20,000 Si weight of honey is annually 
sent abroad PohticaJly the whole valley bdongs to the 
kingdom of Italy, except the side valley of Poschiavo 
(Puachlav), which belongs to the Swiss canton of the 
Grisons (Graubunden). 

The political histoiy of Yaltelhna is made np of the histories 
of three districts,— (1) the “free oommimity “ of Poschiavo (first 
mentioned as such in 1200-01) ; (2) the county of Bormio (first 
mentioned as a county m 1347) j and (8) TalteHma proper, ex- 
tending from the defile of the Seira di Morignone on the east to 
the Tji^b of Gome on the west After the defeat of the Lombards 
(774) these three distnets were given hy Charlemagne to the ahbey 
of St Denis near Pans, which never seems to have exercised ite 
nghts In 824 Lothair I , confirming an earlier donaiionmade hy 
Charlemagne, gave the churches of Poschiavo and Bormio to the 
bishop of Como Borniio was in 1206 won by the men of Como, 
who in 1006 had. received one-half of Talteliuia from the emperor, 
and by 1114 they were masters of the entire valley They retamed 
Bormio til 1800, when it freed itself , but m 1886 it belonged 
to the bishop of Chur In 1385 the Tiacont, lords (later du&s) 
of 'Mila.-n, became lords of Como, and therefore of Yaltelhna. 
In 1360 they seized on Bormio and Poschiavo, the latter being 
won baek by the bishop of Chur in 1394, and again lost to the 
Yiscont. in 1486 As early as 1860 the men of Ehaetia made m- 
enrsions into YalteUina under the pretext that it had formed part 
of audent B-bietfl- This idea was confirmed in 1404, when, in 
return for land treatment received dunng his exile, Mastino Yia- 
conti (son of Bamaho) gave to the bishop of Chur his share of the 
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HfilatiftsB, including Poschiavo, Bormio, and Yaltellina Belying 
on this donation, the men of the Thiee Leagues of Bhtetia (best 
known by the name of one, Graubunden) mvaded the valley ui 
1486-87, Poschiavo becoming in 1486 permanently a member (not a 
subject land) of the Qotteshaiishuiid, This donation served too as 
the excuse for seizing, m 1512, on Bormio and Yaltelhna, which 
were harshly ruled as “subject bailiwicks” ITncler the govemoi 
at Sondno there were four “podestas” for the thme divisions of 
Yaltelhna (Morbegno and Traona, Sondno, and Tirano), besides 
one at Teglio and one at Bormio. Mastino Visconti's donation 
was solemnly confirmed in 1516 by the emperor Maximihon I In 
1580 the bishop of Chur was foi-ced to sell to the Thiee Leagues foi 
a small sum ms title to these two distnets At the time of the 
Beformation Poschiavo became Protestant The other two distnets 
clung to the old faith and came under the influence of Cailo Bor- 
lomeo, wh(^ when founding in 1579 his “ Collegium Helveticnm ” 
at Milau for Swiss students foi the pnesthood, reserved for Yal- 
tellina six out of the forty-two places Yaltellma was extremely 
important to the Hapshurgs as affording the direct route between 
their po^easions of the Milanese and Tyrol Hence a great struggle, 
into which «ligioas questions and bnbery largely entered, took place 
between Austm and!^ Spam on one side and France and Yenice on 
the other In 1603 Fuentes, the Spanish governor of the Milanese, 
built a fortress (of which traces shll remam) close to the Lake of 
Como and at the entrance to the valley, in order to overawe it 
The rdigiotis conflicts m Graubunden led to reprisals m the “ sub- 
ject laM” of Yaltelhna. In 1620 (19th July-4th August) the 
Spanish and Bomanist faction (headed by mo Planta family) 
masacred a great number of Prot^tants in the valley, 360 to 600 
accor^g to different accounts [Veltlmer Mord). For the next 
twenty years the valley was the scene of great strife, being held by 
the Spaniards (1620, 1621-23, 1629-31, 1637-39), by the French 
(1624-26, 1835-37), and by the pope (1623, 1627). At length 
George Jenatsch, a former pwtoi, who had been the active and 
unscrupulous leader of the Protestant party, became a Bomanist 
(1636) in Older to free the land from the French by aid of the 
Spaniards (1637), who finally (1639) gave it back to its old masters 
on condition that Protestants were excluded from the valley. 

In & 1 S way the local struggles of Yaltellma came to be mixed up 
with the 'mrly Yeara’ War In 1797 Bonmo and Yaltelhna were 
annexed to the Cisalpine republic, in 1805 to the kingdom of Italy 
(of wluch Napoleon was kmg), and m 1816 (despite the remon- 
strances of the Ehsetian leagues) to the kmgdom of Lombardo- 
Yenetia, held hy the emperor of Austria In 1869 they became, 
like the rest of Lombardy, pa*fc of the kmgdom of united Italy 
Poschiavo followed the foi-tunes of the “ Gotteshaushund. ” It 
became (after 1798) part of the canton Rhffita of the Helvetic 
repubho, and m 1803 of the canton of the Graubunden or Grisons, 
wmeh was then first received a ftfll member of the Swiss Con- 
federation 

See G Leonhardl, Dos rafltii and ])as PosehueeinoiJial (1859); Roraegialll, 

Storia ddla VaMlim n884-89, 6 vols ) , C von Moor, GeschidhU von Oun-men 
(1870-74) , P 0 von Planta, D£ff awmtisihen EerrsAcften in dsr FeuddLxit 
(1881), Coxa, Travel$ in Switzerland, &cj. (4tli ed , 1801; letters 74-78), 

Henna-Am BJiyn, Oexhichte dea ScKweigervollea n.SB5); It von Ranke, History 
oftkePopa, bt vU , and E Eeiniardt, "Daa veltlmer Mord," m Geechichts- 
fiemdivol il,188fi) 

VATiTTE. In most departments of economic theory it 
is convenient to use as the basis of the exposition the 
opinions of J. S Mill, not only because he has embodied 
in Ms treatise in a remarkable manner nearly everything 
of importance from the theoretical standpomt m the work 
of his predecessors, but also hecanse most of the recent 
advances m economic science have been made by way of 
criticism or development of his views This observation 
is especially true of the theory of value.' In this subject 
Min had digested the mass of previous learning with such 
effect that he commences his treatment with ^e remafk ; 
“Happily there is nothing in the laws of value which 
remtuns for the present or any future writer to clear up , 
the theory of 11 ib subject is complete. The- only difficulty 
to be overcome is that of so stating it as to solve by 
anticipation the cMef perplexities which occur in applying 
it.” Cunously enough this part of economic theory was 
the first to receive at ttie hands of Jevons and others serious 
modification, the nature and need for which can, however, 
only be properly understood after a preliminary examina- 
tion of the old orthodox position. 

As regards the question of definition, Mill starts with Value in 
the distinction somewhat loosely drawn by Adam Smith 
between value m use and value in exchange "When we 
say that a thing possesses a certain value in use, we say m 



46 . VALUE 


more words than are necessary that it is useful : that is to 
say, value in use is an awkward phrase for utility. The 
conception of utility (see Wealth) is the most fundamental 
in economics It is held by Mill to mean the capacity to 
satisfy a desire or serve a purpose, and thus “ useful,” the 
corresponding adjective, is as fitly applied to ices as to 
steam-engines. But utility is obvioudy much wider than 
value, and Mill proceeds to say that by value in political 
economy we should always understand exchange value. 
This language seems famihar and definite, but on analysis 
it IS clear that exchange imphes two terms at least If 
we say that a thing can be exchanged, we imply that it 
can be exchanged for something else, and when we speak 
of the exchange value of a Iking we must directly or 
indirectly refer to the value of some other thing or things. 
In practice iu modem societies this other thing is standard 
money • an 'FngliabTnfl.n who talks of the exchange value 
of anythmg means the number of pounds sterling (or parts 
thereof) which it will fetch in the market or be appraised 
Price, at by a fair arbitrator. On this view then the value of 
a thing is its price, but a very little experience in the 
theory or history of economics wdl show that it is often 
desirable, and sometimes necessary, to contrast value with 
price. “At the same time and place,” says Adam Smith, 
“money is the exact measure of the real exchangeable 
value of all commodities. It is so, however, at the same 
time and place only.” If, however, the exchange value of 
a thmg is not its price, what is it? According to Mill, 
“ The value of a thing is its general power of purchasing, 
the command which its possession gives over purchasable 
commodities in general” But what, we may weU ask 
with Mill, is meant by command over commoditiea m 
general! Are we to understand the complete national 
inventory of wealth, or the total of things consumed iu a 
given time by a nation! Obviously such conceptions are 
extremely vague aud possibly unworkable. If, however, 
we make a selection on any representative pnnciple, tins 
selection will be more or less arbitrary. Mill is to some 
extent aware of these difficulties, although he neva: sub- 
j'ected them to a rigorous analysis , and he points to the 
obvious fact that a coat, for example, may exchange for 
less bread this year than last, but for more glass or iron, 
and so on through the whole range of commodities it may 
obtain more of some and less of others. But in this case 
are we to say that the value of the coat has risen or fallen ! 
On what principles are we to strike an average! The 
attempt to answer these questions in a satisfactoi^nmnner 
is at present engaging the attention of economists more 
than any other problem in the pure theory. Mill, how- 
ever, instead of attempting to solve the problem, frankly 
assumed that it is impossible to say except in one simple 
case. If, owing to some improvement in manufacture, the 
coat exchanges for less of all other thmgs, we should 
certainly say that its value had fallen This line of argu- 
ment le;^ to the position , “ The idea of general exchange 
value originates in the fact that there really axe causes 
which tend to alter the value of a thing in exchange for 
thmgs generally, that is, for all things that are not them- 
selves acted upon by causes of sinular tendency.” There 
can he no dUubt^ as to the truth of the latter part of this 
statement, especially if w$ substitute for one commodi^ 
groups of commodities. But it is doubtful if the idea of 
general exchange value arises j&rom a consideration of the 
causes of value; ^d recent writershave conatantlyemphas- 
ized the distinction between any change and the causes of 
the change. Bollovring out the idea m the last sentence 
quoted. Mill goes on to Say that any change in' the value 
of one thing compared with thihga in gen^ tnay be due 
either to causes affecting the one thing or the large group 
of all other tilings, and that m order to investigate the 


former it is couvement to assume that all commodities but 
the one m question remain invariable in their relative 
values. On this assumption any one of them may be 
taken as representmg all the rest, and thus the money 
value of the thing represent its general purchasmg 
powCT. That IS to say, if for the sake of simplicity we 
assume that the pnces of all other things remam constant, 
but that one thmg falls or rises in price, the fall or rise m 
price m this thmg will indicate the extent of the change in 
its value compared with thmgs in general There can be 
no doubt that, m discussmg any practical problem as to 
the changes m the relative value of any particular thing, 
it is desirable to take the changes in price as the basis, 
and much confusion and cumbrousness of expression would 
have been avoided m the theory of the subject if, to adapt 
a phrase of Cournot’s, money had by Mill and others been 
used to oil tile wheels of thought, just as m practice it is 
used to oil the wheels of trade 

By this method of abstraction the treatment of theEeqiii- 
theory of value becomes essentially an examiaation of the for 
causes which detennme the values of particular commodi- 
ties relatively to a standard which is assumed to be fixed 
Now m order that anything may possess value m this 
sense, that it may exchange for any portion of standard 
money or its representatives, it is evident on the first 
analysis that two conditions must be satisfied. First, the 
tiling must have some utility, and secondly, there must 
be some difficulty iu its attainment. As regards utility. 

Mill apparently regards it simply as a bud of entrance 
examination which every commodity must pass to enter 
the list of valuables, whOst the place m the list is deter- 
mined by variations in the degree of the difficulty of 
attainment. Later writers, however (more particularly Fmaland 
Jevons), have given much more prommence to utility, total 
and have drawn a careful distinction between final and^^*^ 
total utility. This distinction is useful m throwing light 
on the advantages of, and motives for, exchanging com- 
modities, Suppose that on a desert island A possesses aU 
the food, so many measures — (say) pecks — of corn, and 
B aU the drinking water, so many measures— (say) pints 
Then A, taking mto account present and future needs, 
mi^t ascribe to the possession of each portion of his 
stock so much utihty. The utihty of the ^t few pecks 
of com might be regarded as practically infinite, but, if his 
stock were abund^t, and a speedy rescue probable, the 
utihty ascribed to successive portions would be less and 
less. Li the same way B might make an estimate of the 
utility of successive measures of the drinking water Now, 
iE we regard only toted utilities from the point of view of 
each, both are infinite. If an exchange were made of the 
total stocks of both men, the position of neither wonld be 
improved. But, if A seta aside (say) half his stock, then 
it may well happen that he could advantageously exiffiange 
the rest against part of B’s dnnking water. In precisely 
the same way B might set aside so much of his stock for 
Ms own consumption, and then the utihty of the remain- 
ing portion would he much less than the utihty ha would 
gain if he obtained in exchange A’s surplus, Thus, if the 
two men exchange their remainders, both will gain in 
utihiy; in ike case supposed they will make an enormous 
gain. For simpheity we have supposed each stock to be 
divided into two portions, but nothmg has been said of 
ike principles of ^e division. It is, however, clear that 
A can advantageously go on exchanging a measure of com 
for a measure of water so long as by doing so he makes a 
gmn of utility. Conversely B can advantageously offer 
water so long as he gains greater utility from the com 
received in exchange. The utility of the last portion of 
com retained by A (or of water by B) is the final utility 
of the stock retained, and similarly the utility of the last 
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measure obtained in exchange may be called the final 
utility of the stock purchased. A will have done his best 
if these utilities are just equal For at this point, if he 
were to offer (at the same rate of exchange) more corn, it 
is clear that he would lose more utility than he would 
gam Miitatis mutandis, the same reasonmg applies to B , 
and thus the rate of exchange will be so adjusted as to 
bring about this equality of final utilities on both sides.^ 
It follows that, if A gams on the last portion received just 
as much utility as he loses on the portion parted with, on 
aU the other portions received he will have gamed more 
than he lost. The total of these gains over successive 
portions has been called by Prof. Marshall consumer's rent. 
Difa- However useful this theory of final utility may be m 
culty of throwing light on the fundamental nature of value, and on 
attain- advantages of exchange, it is obviously too abstract to 
be applied to the explanation of the relative values of the 
endless series of commodities and services which constitute 
a nation’s stock of valuables at any time. For this pur- 
pose we must resort to the law of supply and demand, 
which requires a very careful statement owing to the 
ambigmties of popular language. Mill has succeeded in 
gettmg rid of most of these ambigmties, but he has hardly 
given due emphasis to the fundamental character of the 
W He argues, after the hrief consideration allotted to 
the element of utility, that the other prelunmary condition 
necessary for value — difficulty of attainment — is not always 
the same kmd of difficulty, and he arrives at three distinct 
laws of value, accordmg to three forms or degrees of this 
Three difficulty. (1) In the first place the difficulty may consist 
laws of m aa absolute hmitation of the supply, and ia this case the 
corresponding law is said to be the law of supply and 
demand. ^ Even on Mill’s view the class of commodities 
which comes under this headmg is both large and im- 
portant, for it includes not only ^e favourite examples of 
old pictures, china, &c, but also land, and especially 
building sites m large cities Again, it is pointed out 
that, although comparatively few commodities may be 
absolutely limited, almost all commodities may be so 
locally and temporarily, which is really only another way 
of saying that the law of supply and demand govams aU 
market values , for it is obvious that the supply actually 
forthcoming or obtainable m a specified time in any market 
is limited, — a pomt which may be well illustrated by the 
extreme case of a “ comer.” Again, under certam circum- 
stances the supply may be artfficiaily limited, as in the 
case of monopolies, a t^ical example being the destruction 
by the Dutch of some of their spice, in order that the 
limited quantity might sell for a total higher pnce. 
Besides ah these important instances of the operation of 
the law of supply and demand, Mill is compelled also to 
bring under the same law the wages of labour, the values 
of ttie staples of mtemational trade, and some other 
peculiar cases of value. In fact, step by step he is 
almost forced to the conclusion, now generally accepted, 
that the law of supply and demand is the fundamental 
law of value, of whnffi the other laws are only particular 
cases. At the outset, however, he appears to consider the 
two others as of co-ordinate importance. (2) When the diffi- 
culty of attainmeut consists not in the absolute limitation 
but simply in the fact that the article requires labour and 
capital to produce it, the normal or natural value is said 
to be determined by the cost of production. (3) In the last 
case taken by Mill it is supposed that an article can be 
increased m quantity, but only at an increasing cost^ and 
in this case the corresponding law of value is the cost of 
production of that portion which is obtained under the 
most unfavourable cireumstancBs. These three laws of 
^ For a full account of the tlieo37 of whieh only the prmdplea are 
hare indicated, see Jevons, Theory of Pol lEcon , London, 1871. 
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value may now be examined critically and their mutual 
relations discussed, for the last two, if not properly of co- 
ordinate importance with the first, are at any rate wide 
generalizations 

In order to understand the law of supply and demand, Law of 
it is best to take separately the general law of demand and 
the general law of supply, and then effect a combination. 
Demand must be defined os the quantity of any article 
demanded at some particular pnce, it being assumed of 
course that the bidder of the price can meet his engage- 
ments, or, as 16 sometimes said, that the demand is an 
effectual demand. It is quite clear that by demand we 
cannot simply mean desire to possess, because in a sense 
every one desires everything, and the less the means of 
payment so much greater m general is the desire Again, 

It is obviously necessary to insert the qualifying clause 
“at some particular price,” because, as a rule, with a change 
in pnce a different quantity wiU be demanded It is, 
indeed, this variation of quantity demanded, according to 
variation in pnce, which gives nse to the statement of the 
general law of demand, namely; As the price of any law of 
article falls, other things remaining the same, the quantity demand, 
demanded mcreases, and, conversely, as the price nses the 
quantity demanded decreases. A very good example of this 
law IS found m the effects of the remission of taxes The 
repeal of a tax leads to a fall m price and the fall in price 
is accompanied by increased consumption Conversely, it 
has often been found that to increase the amount of a tax 
does not increase the revenue from it, because the demand 
for the article falls off. The precise connexion between 
the price and the quantity demanded differs m different 
cases, and, strictly speaking, is probably never the same for 
any two commoditiea. At the same time, however, com- 
modities may be placed in large classes accordmg to the 
general character of the variation The variation of 
quantity demanded accordmg to pnce will ultimately rest 
on the prmmple of Jinal utrMy explained above A person 
with a hmited amount of money to spend will hit the 
economic mark m the centre if the final utdities of his 
several pnrchases are equal This is a rather technical 
way of saymg that a prudent man will not spend a penny 
more on any particular thing if the penny spent upon some 
new object wonld give him a httle greater satisfaction 
Eeverting to the vanations of demand according to pnce, 
a contrast will at once be observed between necessaries 
and luxuries. However much the pnce nses, so long as 
people have the means they must consume a certam amount 
of necessaries, but, however much the price falls, the Inmt 
of consumption of bread, for example, must soon be reached 
i On the other hand, a great fall in pnce of many Inxuries 
may cause an enormous increase m the demand, whilst a 
great rise may almost destroy the demand A great deal 
of light might be thrown on many interestmg problems m 
the progress of a nation and of its various component 
classes, if the laws of demand, or the statistics of consump- 
tion according to price, were obtainable. 

Turning to the element of supply, this term in a similar Law of 
way may be defined as the quantity offered for sale at supply- 
some pari;iQular pnce, and the generd law of supply may 
be stated thus : As the price nses, other things remaining 
the same, the quantity offered tends to increase, and, con- 
versdy, as the price falls the quanlaty offered tends to 
dimiuM. Expressed in this manner, supply appears to he 
exactly analogous to demand, and the analogy seems to 
hold good even when we push the analysis up to the utility 
to the seller as compared with the utility to the buyer. 

For, as the price rises, the seller will obtain greater utility, 
and wdl thus retain leas for his own use or will be in- 
duced to produce more. On closer mspection, however, 
the law of supply is found to be not so simple as the law 
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of demand It would only be so if the seller had simply 
to compare the relative advantages of exchanging his com- 
modity and of retaining it for his own use, without any 
further reference to the conditions of, or the motives for, 
production. In most commodities, however, the determin- 
ing influence is not the comparative utility of consumption 
by the owner on the one hand or of the consumption of 
something else obtamed by exchange on the other, but it 
is rather a comparison of the trouble of producing with 
the advantage of selling the article when produced Of 
course, if we are considermg finished products in any 
market the case is more simple; but even here the question 
of the relative advantages of present sale and reservation 
for a future market or distant place must be determined, 
and then the element of cost of production will again he 
brought back 

Before considering the relation of cost of production to 
supply, it will be convenient to eombme the laws of supply 
and demand, taking the former m its simplest aspect, and 
to state the generd law of supply and demand as govern- 
ing value. Excluding the simple case of the barter of 
two commodities of which the rate of exchange wdl be 
deteimmed as explamed above m reference to final utdity, 
and meanmg by demand the quantity demanded in a 
market at a certain price, and by supply the quantity 
there and then offered at a certam price, the general law 
Equation may be stated thus ; In any market tiie price of any article 
between be so adjusted that the quantity demanded will ex- 
actly equal the quantity offered at that price. The force 
mpply. Tvkich the adjustment is made is, m general, competi- 
tion. Thus, if tile price were above the point mdicated 
by the law, there would be a lessened demand and the 
competition of sellers would tend to lower the pnce. Con- 
versely, if the price were lower the competition caused by 
the increased demand would tend to raise it. The law as 
thus stated corresponds to what Mill calls the equation 
between demand and supply He was mduced to adopt 
this phrase in place of the more popular expression, the 
ratio of demand to supply, on the ground of ite greater 
accuracy. And, if the term ratio is to be taken stnctly, 
no doubt Mill’s criticism is perfectly just. At the same 
tune the equation must be stated very carefully to avoid 
falling mto the truism suggested by Oaimes, namely, that 
in any market the quantity bought at any price is equal 
to the quantity sold at that pnce. The point is that in 
accordance with the general prmciples of supply and de- 
mand the quantities offered and demanded vary with the 
price. And, however inaccurate the literal use of the team 
ratio may bsj it has the advantage of suggesting a change 
of price according to changes in demand and supply. 

BTono- It may be useful at this point to consider the principles 
poly by which monopoly values are regulated. The simplest 
case IS when one mdividnal possesses the whole stock and 
the coat of production is so small that it may he neglected 
Take the ease, for example, of some natural well having 
a unique character for the mineral waters it supplies. 
The monopolist wiU, in the first place, have to discover 
the law of demand for his article. If he fixes a very high 
price, he may only occasionally seU a pint to a king or a 
millionaire, whilsl^ if he fixes a very low pnce, he may seU 
to every peasant and yet get a very poor return. He wiU, 
m fact, have to work ont a problem in mathematics, and 
must so adjust his price that the quantity sold multiplied 
by the price per unit will be a raaximnm. The same kind 
of diffic^ty is found in the case in whiph the expenses of 
production, although considerable, are praqticfdly fixed or 
only increase slightly in proportion to tiie quantity; fur- 
nished The minimum price will be given by the expenses 
of production, whilst the actual price wiU tend to he such 
as to yield the maximum profit. Take, for example^ the 


case of a steamer which has a practical monopoly and is 
not controlled by Government The owner wiU not send 
out the steamer at ail unless the passengers and cargo pay 
the expenses , but, if there is a great demand, he wiU raise 
the pnce so as to secure a maximum profit. In general, 
however, any increase in the quantity of the article pro- 
duced (or the service rendered) wiU be accompanied by 
an increase in the necessary outlays, and this mcrease 
may be greater or less per umt. In these cases the calcu- 
lation of the maximum profit is a matter of great difficulty. 

Take, for example, the case of a railway which has a 
monopoly m a certain tract of country The manager 
may aim at keeping down expenses and chargmg high 
rates, being contented with a moderate traffic ; or he may 
lower his charges and mcur additional expense to increase 
the gross income It is worthy of remark that in many 
cases the monopolist has a choice of two methods wbch 
give pmctically equally good results, one starting with low 
and the other vuth high prices. But it is clear that the 
mass of the general pubhc or the great body of consumers 
have an interest in low prices being adopted, whilst, on 
the other hand, the tendency is usually for the monopolist 
to charge higher pnces than are r^y profitable in a 
maximum degree The simplicity of the method of high 
pnces is always attractive and often deceptive Accord- 
ingly, even on these very general grounds, the interference 
of Government with monopolies may he defended as being 
in the interests of the pnbhc and not against the interests 
of the monopolists The case of the parliamentary third- 
class tickets furnishes an mstructive example. At first 
the railways made their parliamentary trains as slow and 
inconvenient as possible, whereas now there is hardly a 
tram which does not carry passengers at parliamentey 
rates without compulsion. Li a similar way many cases 
of Governmental mterference with landowners may be 
j'ustified, for very often there is a tacit combination on 
the part of a few great landowners to act on certain 
customs.^ As a rule, however, in modem commercial Competi 
countnes monopolies are an exception. Any one, for ex- tion 
ample, can prosecute any trade or manufacture if he can 
provide the reqmsite sl^ labour, and capital, and even 
as regards land, — at any rate in the greater part of England 
and Scotland, — there is from the point of view of cultiva- 
tion no real monopoly. But, when competition arises, 
exceptional profit ceases, and thus a new principle for 
determining values comes into play. If the producer of 
any article is obtaming more than the usual rate of profit, 
he at once provokes competition, and thus even the dread 
of this possible competition may keep down prices This 
is often expressed by saying that the potential supply affects 
prices almost as much as the actual supply. It thus be- 
comes obvious that, as regards freely produced commodities 
the production of which may be extended mdefinitely at 
the same or at a decreasing cost, the value tends to con- 
form to the minimum cost of production, and that any other 
value 13 consequently unstable. It will be observed, how- 
ever, that cost of production only determines values by 
operating through the actual or potential supply, and thus 
tihat the law of demand and supply is fundamental. Once 
a thing is made, the actual cost of production has no influ- 
ence on its value, except as indicating the conditions of 
fntare possible supply. , 

At tins point it becomes necessary to analyse and explain CJost of 
the nature of cost of production. In the last resort it will 
be found that nothing can be produced without labour, 
and in a modem society capital must be added. Thus the 
component elements of prodnction are labour and capital 

^ The general theoiy of monopolies je admirably treated by the 
Prenoh mathematician and economist Conmot, itecw Sommam dea 
Doctrines ^eonmiqm, Pane, 1877, 
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acting by natural forces upon raw material. But, smce 
both the forces and the produce of nature require labour 
and capital for their exploitation, the elements that must 
be considered primary and fundamental in the case of com- 
modities that can be indefinitely increased are labour and 
capital. Capital, again, is itself a product of labour, and 
it is also wealth set aside by the owner for future use 
instead of for present consumption. Accordingly, in order 
that a thmg may be continuously produced, labour must 
obtam a sufficient reward for toil and capital a sufficient 
reward for “ abstmence,” or for preservation and accumu- 
lation of wealtL Thus the ultimate elements m the real 
cost of production are the toil and trouble and irksomeness 
of labour and of saving. But this toil and trouble will 
not be submitted to unless in any particular case the fair 
reward of industrial competition is forthcoming However 
much pleasure a good workman may take in his work or 
a prudent man in his savings, in the industnal world as at 
present constituted both labour and capital will be attracted 
towards the point of highest reward (compare Wages) , 
and, accordingly, it is a necessary condition of the produc- 
tion of any article that the price obtained will yield the 
average rate* of wages and profit obtainable for that species 
Expenses of work Now these rates of wages and profit can be 
of pro- expressed in terms of money, and may be designated, 
dnction following Prof Marshall, the expenses of ptoductum as 
distinguished from the red cost The real cost of produc- 
tion would on analysis consist of a confused unworkable 
mass of “ efforts and abstmences,” and the relation of these 
mental strains to their material rewards is the problem of 
wages and profits But for the purpose of relative valuffl 
it 'is not necessary to push the analysis so far, and thus, if 
we regard the capitalist as the producer, we may look on 
the elements of production as consisting of wages and 
profits. And this is quite in accordance vsnth customaiy 
thought and language ; every one who asks for the details 
of the cost of a thmg expects to have a statement of the 
wages and profits directly involved, and of the material, 
which again directly involves wages and profits. So far, 
then, as freely produced commo^ties are concerned, the 
general law is that they tend to sell at such a price as 
will yield on the average the ordinary rate of wages and 
profits which by industrial competition the occupation can 
Wages command It is at this point that the difficnlly emm-ges 
as to the precise nature of the connexion between 9ie 
prices of commodities and the money wages and profits of 
producers Are we to consider that the former are deter- 
mmed by the latter, or the latter by the former? If, for 
example, commodity A sells for twice as much as com- 
modity B, are we to say that this is because wages are 
higher in the former case, or are the wages higher because 
the pnce is higher 1 The answer to this question is given 
in the theory of Wages (qv). It is s^cieut to state 
here that, m discussing relative values, we may assume that 
industrial competition has established certain relative rates 
of wages and profits in various employments, and that any 
prices of articles which yielded more than these rates, whilst 
in other cases no corresponding rise took place, would be 
unstable. Thus, in discussing the normal values of freely 
produced commodities, we have to consider the quantity of 
labour and the rates of wages and the quantity of capital 
and the rate of prpfits, the normd rates of these wages and 
profits being given. 

Normal The use of tiie term “normal” requires some explanation, 
wlae. norma properly refers to the square used by 

masons and carpenters, (kc., and thus a thmg may he said 
to be in its normal position when no change "wiU be made: 
that is to say, the normal position is the stable position, 
or it is the position to which the workman will try to 
adjust his work. And, similarly, by the use of normal as 
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applied to wages and profits, we mean the stable rate or 
the rate towards which they are attracted It is thus 
quite possible that the normal late may differ fiom the 
average rate or the rate obtained over a term of yeans 
For it may easily happen that as regards wages, for 
example, a high rate for a short period may lead to such 
an increase in that kind of production that for a much 
longer period the rate -will fall below the normal. The 
normal rate seems to refer to the actual conditions of 
industry, the rate which can be obtained for a given amount 
of exertion, taking the aveiage of employments at the time, 
rather than to the particular rate obtained for some class 
of work over a penod of years. 

With these explanations the proposition holds good that 
the normal values of freely produced commodities tend to 
be equal to their cost, or rather expenses, of production, 
and any price which yields a greater or less return to labour 
and capital is unstable. 

If all commodities were produced directly by the ex- Elements 
penditnre of labour, and in such a way that capital neecl^^ei- 
not be considered, as m the simple natural state of society 
taken by Eicardo, then the only element to consider intlon. 
value would be the quantity of labour. And m a society 
of a more developed character, m which wages are paid, if 
we consider that the rate of wages is uniform, and that 
profits may be disregarded m compaiison witb wages, 
the quantity of labour is the most important consideia- 
tion, and a fall in the relative value of any article can 
only teke place through some economy of labour. But, 
as we approach more nearly to the actual constitution of 
modem industnal societies, we find senous differences in 
the rates of wages in different employments, the use of 
fixed capital becomes of greater importance, and m some 
cases the lapse of time necessary for the completion of 
the commodity is considerable. Thus interest and profits, 
as well as the differential rates of wages, have to be taken 
mto account just as much as the quantily of labour, and 
it is generally convement to consider also the established 
differences in various returns to capital under different 
conditions (risk, irregularity, etc.). Indirectly, of course, 
smee all capital m the ordinary sense is lie result of 
labour, the quantity of labour is always of primary 
imporWee; but, in considermg the proximate causes of 
relative values, it is best to consider capital and labour as 
independent factors. It follows, then, that, in order to 
compare the relative values of two commodities, A and B, 
freely produced m a modem mdustnal society, we must 
take into account, first of all, the relative wages and rela- 
tive profits, and lie relative amounts of labour and capital 
employed. If the producers of A are skilled workmen, 
and if the return to the capital is uncertain, whilst in the 
case of B the labour is unskilled and profit steady, then 
the value of A will he higher than that of B, supposmg 
each produced by the same amount of capital and the same 
quantity of labour. Obviously, too, any change in the 
relative wages and profits will effect the relative values 
If the commodities considered are not capable of division 
mto similar parts (such as yards of cloth or silk), hut must 
be considered m their entirety (e.y , ships and houses), then 
we must take into account also the different quantities of 
labour and capital required for their completion, as well 
as the relative rates of wages and profits As regards 
dmnges of value in this case, it will be observed that, if 
the proportions are different in which labour and capital 
are employed in the production of two commodities, then 
any change in the general rates of wages and profits will 
affect relative values. By making vanous suppositions as 
to changes m the different elements of the expenses of 
production, a great many cases may be obtamed, as is done, 
for eaample, by Mill (Pol. Econ.^ bk. hi. eh. iv ). All the 
XXI7. — 7 
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General casea enumerated and others may, hovrever, he deduced 
formula from a general formula. Let represent the total ez- 
for ex- pQjig0a of production of commodity A. Let be tie 
pTO^c-° qiiantity of fized capital employed, and let be the rate 
tion. of ■^pear and tear per annum, so that the loss is 

Let Fi be the rate of profits per cent per annum whidi 
must be obtained on tiie whole capital. Let ^2 
number of labourers, and wages per annum 

Let ?! represent the time taken for production reckoned 
m years (t. may he less than unity, thus 
weeks). Then the total expenses of production are 

This simply means that the commodity must return in the 
normal case profits on the fixed capital with repair of 
waste, and also the wages expended (the amount depend- 
ing on the number of labourers and the rate of wages), 
with profit on the circulatmg capital over all the time 
necessary to complete production. In some cases, it may 
be observed, it would be necessary to take t differently for 
the fixed capital and the labour or circulating capital 
Then, m a similair way the expenses of production of 
B, may be expressed . 

Thus the relative values of A and B will be foxmd by 
comparmg the aggregate of these several elements ex- 
changes pressed on the right hand sides of the equations. It will 
in re- now be evident on what a number of variable elements 
relative values must depend, even when we consider 
ya uea, commodities can be indefinitely increased by 

the proper expenditure of capital and employment of 
labour With the progress of invention and tbe develop- 
ment of industriEd competition, constant changes are 
taking place in the vanons elements, and in the somewhat 
compbcated formula given certam practical elements have 
been eliminated. Even if we suppose, for the sake of 
simpbcity, that jPj and Pg are equ^ as also and and 
and ig, — ^that is, if we suppose a uniform rate of -wages 
and profits, and the same amount of time required,— still 
any change m these gerieral rates will affect relative 
values, o-wing to tib.6 different proportions m which fixed 
and circulating capital may be employed in the two cases 
Thus, for example, we arrive at Mdl’s statement : “All 
commodities in the production of which machinery hears 
a large part, especially if the machinery is very durable, 
are lowered in tbeir relative value when profits f^” And 
it -will be found on trial that by making various supposi- 
tLons as to the identity of certam of the elements, or as to 
their disappearance, many other causes of changes in rdar 
tive values may be deduced. Two important practical 
conclusions of a general character may be dra-vra from this 
analysis (1) Relative values are liable to constant dis- 
turbances, and accordingly, since relative prices tend to 
be adjusted to relative values, relative prices must be con- 
stantly (2) It is extaemely diGB.cult to measure 

changes in Sie value of the monetary standard, or move- 
ments in the general level of pnees, or variations m the 
purchasing power of money incomes. 

Value These chficultaes are farther increased by the importance 
and rent- of the group of commo^tLes which can only be increas^ 
(the arts of production remaiaiug the same) at an inor^ 
ing cost, and which are placed by ibimi under a third lav? 
of value The most important examines of this law are 
agricultural and mining produce. In order to make the 
principles on which this law depends clear and inteUigib^ 
it is necessary to proceed at first by -flie abstract method 
BO well described by Caomes (Logteal Method of Pol. 


isolated country and that its agricultural produce consists 
of corn. Then at any given stage of the growth of wealth 
and population the amount of corn may he increased (the 
art of agriculture remammg stationary) either by t aking 
mto cultivation inferior lands or else by cultivatmg -with 
greater care and expense the lands already in cultivation. 

But in ether case what is known as the law of diminishing 
return would come into play, and the additional supply 
could ouly be obtained at an additional cost It may be 
assumed &at at any stage of development the cultivation 
would be carried to such a point as to give just the ordinary 
return to capital on the last “ dose ” of capital expended. 
Further it cannot be carried, for no farmer will work at a 
contmuoTM loss; and competition "will insure that it is 
carried so far, for, if this last apphcation of capital yields 
ordinary profit, the former “doses” must yield more, that 
IS to say, rent as well as profit. It thus becomes mamfest 
that, under the conditions supposed, the extent to wbch 
“ the margin of cultivation ” will extend depends upon the 
piice of the produce, and in the normal case — The price 
must he equal to the expenses of production of that part 
which is jiroduced under the most unfavourable circum- 
stances. This then is the third law of value, from which 
the economic theory of rent is an immediate deduction. 

For, if the last dose obtains just a sufficient return, the 
former doses must yield more, and the sum of these extra 
profits is rent. It thus appears, also, that rent depends 
upon pnee and not price upon rent.^ 

The pure theory of rent is arrived at by makmg certain Qualifi 
hypotheses and abstractions, and accordingly it must not cations 
be applied to particular practical cases -without further 
consideration. The theory certainly mdicates the effect of 
very important causes, but requires in practice a certain 
amount of qualification. (1) The essence of the theory is 
that the return to each dose of capital applied can be 
separated, and that the application of capital will cease 
when the last dose yields only ordinary profits ; and no 
doubt it is roughly trae to say that a farmer -will discover 
on trial at what point he should cease applying capital, 
and that this will depend upon the price of the produce. 

At the same time, however, it is qmte possible that a 
farmer who o-wns Ike land which he tills may find it ad- 
vantageous to carry cultivation to a further pitch than if 
he only rented his land. For he "wiU apply his own labour 
and capital at a less return on his o-wn land There can 
be little doubt that very many important improvenlenta 
made by lando-wnera have yielded less than the ordinary 
rate of profit, just as peasant proprietors obtain a poor 
return by way of wages for their ovm labour. A land- 
owner cultivating his own land has the whole margin of 
economic rent to fall back upon, but a farmer has to pay 
his rent as a first charge. Thus it is possible, provided 
always that the land is cultivated in both cases with the 
same skill, .that food would be cheaper if all the land were 
cultivated by the owner and not by tenants fanning for a 
profit, and thus the fact that the American farmers pay 
no rent may account partially for the lower prices at which 
they sell their com (2) A^in, the pure ^eory takes no 
account of the size of the portions into which the land is 
divided, nor of the kmd of crops which are grown. But, 
when most of the land of a country is rented, both of 
these factors have to be considered, and it may be more 
convenient to the landowner to let the land with certain 
restrictions, -which again indirectly operate on the price. 

(3) It has been well observed by Passy ® that the principal 

I An excellBnt account of the econonuc theory of rent, in which 
Meant criticaBina fSrom different points of vie-w {6.g., hy P Leroy- 
BeauHeu, Henry George, &c,) axe examined, is Lani and tts hy 
VratneiR A -Wallcsr. Tjimdon. 1 884. 
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effect of various land laws is to increase or diminish the 
amount of the gross produce, which in Eicardian phrase- 
ology would mean to extend or contract the margm of 
cultnation It thus appears that it is not always true 
to say that the payment of rent makes no real difference 
to the general public, and that it is simply a necessary 
method of equalizing fanners’ profits At the same time, 
however, with the necessary qualifications, there is no doubt 
that price determmes rent and not rent price, especially 
when prices are affected by foreign competition. Eecently 
m Great Britain a striking example has been afforded both 
of the abandonment of inferior lands (the contraction of 
the margin) and of a heavy fall m rent under the influence 
of falling prices. 

Progress The hypothetical history implied in Eicardo’s theory as 
and to the effects of the progress of society upon the value of 
agricultural produce also requires some criticism, such as 
that given by the histonan of agriculture and prices, 
Thorold Eogers. The theory assumes that in the first 
place population increases, and thus there is a greater 
demaud for food, and tiiat therefore the margin of culti- 
vation extends and the price rises, and rent rises also 
But, as Eogers observes, history shows that agricultural 
improvements of all kmds have first of all increased the 
amount of food, and thus allowed of an increase in popula- 
tion, It IS worth noticing that in our own times an in- 
creasing population in rur^ districts {^.g , the Highlands 
of Scotland and the west of Ireland) may mdirectly tend 
to lower or destroy rents through minute subdivision 
Eicardo’s theory, however, accounts very well for the rise 
in the ground-rents of towns and cities, and it is there far 
more than in the rural districts that the unearned incre- 
ment 13 to be found. 

Value of The value of mmmg produce is determined generally in 
the same way as that of agncultural produce j but similar 
produce quajj^ca^tions must be introduced. The theory is that both 
extensively and iuteusively the produce of mmes is subject 
to the law of diminishing return, that the margm recces 
as the price falls and extends as it rises, and that thus the 
price is determined by the most costly portion which it 
just pays to bring to market. And no doubt the main 
facts of the theory are correct ; and recently the mines of 
Great Britain no less than its lands have illustrated the 
retrogression of the margin and the faE in rents. The 
pnncipal point to observe is that mines are gradually quite 
exhausted ^ In general the produce of mines is, like that 
of land, consumed m a comparatively short tune, and thus 
the value is subject to fluctuations according to the con- 
ditions of the annual demand and supply 
Piecioua The peculiar durability of the precious metals, however, 
matalB. makes them in this respect differ widely from most mining 
produce. It is of course undeniable that (supposing coin- 
age free) the value of standard coins wiU be equal to the 
v^ue of the same amount of bullion, and, conversely, that 
the bullion will be equal in value to the same amount of 
coins. The older economists argued that the precious 
metals had their value determmed by their cost of pro- 
duction under the most unfavourable circumstamces, and 
then argued that in consequence the value of money (or 
corns) tended to be govern^ by the cost of production of 
bullion. If, however, it is remembered that the annual 
production does not probably amount to two per cent of 
the quantity in the hands of man, that coat of production 
can only operate through actual or poteniaal supply, and 
that in the case of money the increase must be real to 
affect prices, it will be readily seen that the value of 
bullion is determined by the gen^ level of prices (or 
the value of money), and not that the value of money 

^ Maishall’fi Econmict of Industry, Loadon, 1879, bk. li chap, 

hi §6. 
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depends upon the value of the bullion. At the same 
tune, however, it is true that, if prices become very high, 

— in other words, if the value of money, and thus of 
bnlhon, becomes very low, — then a check is placed upon 
production from the mines, and, conversely, with falling 
prices or a rise in the value of the precious metals mimng 
for them is extended and encouraged. But the difference 
in the annual supply due to this influence will be small 
under present or similar conditions On the whole, this 
case of the precious metals furnishes perhaps the best 
example of the way in which the cost of production can 
only act through the law of supply and demand 
There is one other part of the general theory of value Law 
which requires some notice. Some articles can only be govern- 
produced in conjunction with others (e g , hides and beef, ^ 
wool and mutton), and some modification of the theory is 
needed to suit this case. The law deduced is that — The 
sum of the values must be equal to the joint expenses of 
production, and the relative values inter se are deter- 
mined by demand and supply, Thus the Australian 
sheep-farmers will extend their sheep-farms so long as for 
wool and mutton together they obtain a fair profit, but the 
amount contributed by each portion will be determmed by 
the relative demand. It is mteresting to observe that in 
the progress of society the value of the meat has nsen as 
compared with that of the hides and the wool The same 
pnnciple determines the kmd of produce which will be 
raised from land, though the apphcation is rather more 
difficult owing to rotation of crops, &c 
Much discussion has taken place recently on the question Theorj- 
whether a distmct theory of international values is required, of ‘“ter- 
In the limits assigned to this article it is only possible 
indicate the principal points in dispute. The “ orthodox ” 
theory, as held by Eicardo, Mill, and Caimes, has been 
attacked by Cournot, Prof. Sidgwick, and others, and has 
hmx re-stated with admirable clearness and much original 
power by Prof. Bastable.® The best way to answer the 
question seems to be to make clear the assumptions on 
which the values of commodities produced within any 
“naiaon” are determined, and then to consider whether 
any change must be made when we bring in other nations. 

We are at once met with the difficulty, T^t is a “ nation ” ? ^ 

The orthodox answer appears to be that withm any 
nation (for which the term ‘'economic area” might per- 
haps be advantageously substituted) there is effective 
industrial and commercial competition This appears to 
imply no more than is contained in the prmciple noticed 
aWe, that relative values tend to be equal to the normal 
expenses of production {cmmerdal competition), and that 
the eiqjenses tend to be proportioned to the real cost 
(mdm&tcd competition) The question then arises, Do 
these conditions not exist in mtemational trade ! The Coin- 
answer appears to be, first, that commercial competition parative 
certainly holds good ; for as soon as a trade is estab- 
hshed tie commodities will sell at the same prices in both 
countries (allowance being made for cost of carnage). It 
would plainly be absurd to say that the value of Man- 
diester goods is determined by their expenses of produc- 
tion if they are consumed in England, but by somethmg 
else if they are sent to India. If then there is any differ- 
ence between domestic and international values, it must 
anse owing to the absence of effective indnstnal competi- 
tion; that is to say, in the same country (or economic 
area) the real cost determines the expenses of production 
on account of the supposed perfect mobility of labour and 
capital, but between different economic areas these agents 
of production do not pass with sufficient readiness to secure 
a similar correspondence. It thus follows that a country 
may import articles which it could produce at less real 
* Tlm^ of Inteniational Trade. 
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cost, provided that it pays for these imports with exports 
which cost even leas A very striking example of this 
doctrine of comparaivoe cost, as it is termed, is furnished by 
Victoria after the great gold discoveries All kinds of 
produce were imported and paid for with gold, because 
there was less real cost involved in obtaining the gold to 
pay for imports than in making the articles. Accord- 
ing to this theory every country ^1 devote its labour and 
capital to its most productive uses \ and, if by some new 
imports a domestic industry is checked or abolished, it is 
argued that the labour and capital will be devoted to 
increasmg the exports so as to pay for the new imports 
It must clearly be assumed as axiomatic that in the absence 
of loans, tributes, &c , imports can in the long run only be 
paid for by exports, and ^o that those articles will be ex- 
ported which can be produced at the least comparative real 
cost This theory then may be held to explain m a satis- 
factory manner the oiigin and development of international 
trade, but the question of values is still undetermmed 
Eeoip- Consistently with exports paying for imports many dififer- 
rocfll de- rates of exchange are possible, and ^e particular rate 
actually adopted is said to depend entirely on reciprocal 
demand. And in an extreme case, in which new countries 
trade solely in articles of which each has a monopoly, this 
answer would seem to be correct ; but, when we consider 
that under present conditions trading countries have many 
'* articles in common, and that a sl^ht margin of profit 
suffices to expand or diminish an export trade, this answer 
seems too vague and unreal The most probable solution 
seems to be that the rates of exchange will be so a(^usted 
as to give to the exporters the ordmary rate of profits 
Foreign current m their respective countnes. In general it is dear 
ex- that the rate will be detenmned independently of the 
changes, trade, or at least that the foreign trade is only one 

factor to be considered. It is said, for example, that the 
annual value of the agricultural produce of the Umted 
hdngdom exceeds the total amount of the exports. If the 
rate of profit falls, a trade which before was impossible 
becomes possible. The opinion may be hazarded that the 
best way of explaining the general theory of intmmtional 
Values would be to start with the foreign exchanges , but 
such an investigation is too technical and difficult for this 
place. (j. s. N ) 

VAMPIRE, a term, apparently of Setvian origm 
(toampir), onginally apphed in eastern Europe to blood- 
sucking ^osi^ but in modem usage transferred to one 
or more species of blood-sucking Imts inhabiting South 
America. 

lu the first-mentioned meamng a vampire is usually 
supposed to he the soul of a dead man which quits the 
buned body by night to suck the blood of living persona 
Hence, when the vampire’s grave is opened, his corpse is 
found to be fresh and rosy from the blood which he has 
thus absorbed. To put a stop to bs ravages, a stake is 
driven through the corpse, or the head csut ofi^ cr the heart 
tom out and the body burned, or boiling water and vmegar 
aift pcmred on the grave. The persons who turn vampires 
are geuera-lly; •wizar48» "witches, suicides, and persons who 
have come to a end or have been cursed by their 

parents or by the chu^<^ Eut any one may become a 
vampire if an animdl (espplillljra cat) leaps over bis corpse 
or a bird flies over it, the vampire is thought 

to be the soul of a Hvihg ijMvhich leaves hia body in 
sleep, to go in the form of a st^,pr fiqff of dovra and suck 
. the hbod of othm sleepers. Tlteh^ef in vampires ddefly 
prevails m Slavonic lands, as in ESuedia (ei^maUy “White 
Russia and the Ukraine), Polan4 Setyia^ and among 
the Oiechs of Bohemia and the ^vohie mcM of 
Austria. It became specially prevalent in Hungairy be- 
tween the years 1730 and 1735, whepce all Europe was 
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fiUed with reports of the exploits of vampires. Several 
treatises were written on the subject, among which may 
be mentioned Ranft’s De Masbicatvone Mortuorum in 
Tumvlis (1734) and Calmet’s Dusariationm the Yampvres 
of Hungary, translated into English in 1750. It is prob- 
able that this superstition gamed much ground from the 
reports of those who had examined the bodies of persons 
who had been buned alive though believed to be dead, and 
was based on the twisted position of the corpse, the marks 
of blood on the shroud and on the face and hands, — results 
of the frenzied struggle in the coffin before life became 
extinct The behef m vampirism has also taken root 
among the Albamans and modem Greeks, but here it may 
be due to Slavonic influence. 

Two species of blood- sucking bats (the only species 
known) — Demodue rufus and Dvphylla ecaudata — repre- 
senting two genera (see Mammalia, vol xv. p. 415), 
inhabit the tropical and part of the subtropical regions of 
the Hew Worl^ and are restricted to South and Central 
America. They appear to he confined chiefly to the forest- 
clad parts, and Ihetr attacks on men and other warm- 
blooded animals were noticed by some of the earliest 
writers. Thus Peter Martyr (Anghiera), who wrote soon 
after the conquest of South America, says that in the 
Isthmus of Darien there were bats which sucked the blood 
of men and cattle when asleep to such a degree as to even 
kill them. Oondamme, a writer of the 18th century, 
remarks that at Borja (Ecuador) and in other places they 
had entirely destroyed the cattle introduced by the mis- 
sionaries Sir Robert Schomburgk relates that at Wicki, 
on the river Berbice, no fowls could be kept on account of 
the ravages of these creatures, which attached their combs, 
causing them to appear white from loss of blood. The 
present writer, when in South and Central America, had 
many accounts given him as to the attacks of the vam- 
pires, and it was agreed upon by most of bis ioformants 
that these bats when attacking horses showed a decided 
preference for those of a grey colour. It is interesting to 
speculate how far the vampire bats may have been instru- 
mental — when they were, perhaps, more abundant — in 
causing the destruction of the horse, which bad disappeared 
from America previous to the discovery of that continent. 

Although these bats were known thus early to Europeans, 
the species to which they belonged were not determined 
until about fifty years ago, sever^ of the large frugivorous 
species having been wrongly set down as blood-suckers, and 
named accordingly. Thus the name Vampyrus was sug- 
gested to Geoffioy and adopted by Spix, who also con- 
sidered that the long-tongued bats of the group Glosso- 
phagBs were addicted to blood, and accordingly described 
Glossopbaga sondna as a very cruel blood-sucker {sangwr 
suga cruMiasivia), beheving that the long brush-tipped 
tongue was used to increase the flow of blood Vampyrus 
spectrum, L , a large bat inbabitmg Brazil, of sufficiently 
forbidding aspect, which was long considered by naturalists 
to he thoroughly sanguivorous in its habits, and named 
accordmgly by Geoffiroy, has been shown by the observa- 
tions of modem travellers to be mainly frugivorous, and is 
considered by the inhabitants of the countries in which it 
is found to be perfectly harmless. "Waterton believed 
Artaheas plaam-osins, a common bat in British Guiana, 
usually found in the roofs of houses, and now known to 
be fru^vorous, to be the veritable vampire ; but neither 
he nor any of the naturalists that preceded him had suc- 
ceeded in detecting any bat in the act of drawing blood. 
It fell to the lot of Charles Darwin to determine one of 
the blood-sucking species at least, and the following is 
his account of the circumstances under which the discovery 
of the sanguivorous habits of JDesmodus rufuA was made : — 
“The vampire bat is often the cause of much trouble by 
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biting the Iiorses on their withers. The injury is generally 
not so much owing to the loss of blood as to the in- 
flammation which the jDressure of the saddle afterwards 
produces. The whole circumstance has lately been doubted 
in England; I was therefore fortunate in being present 
w'hen one was actually caught on a horse’s back. We were 
bivouacking late one evening near Coquimbo, in Chili, when 
my servant, noticing that one of the horses was very restive, 
went to see what was the matter, and, fancying he could 
detect something, suddenly put his hand on the beast’s 
withers, and secured the vampire” (Ifaitiralist’s Voyage 
Round the World, p. 22). 

Desmochis nifus, Weicl, the common blood-sucking bat, is -widely 
spread over the tropical and subtropical parts of Central and 
South America from Oaxaca to southern Brazil and Chilh It is a 
comparatively small bat, a little 
larger than the common noctule, 
the head and body about 3 inches 
in length, the forearm 2J, with a 
remarkably long and strong thumb ; 
it is destitute of a tail, and has a 
very peculiar physiognomy, well re- 
presented in fig. 1. The body is 
covered with rather short fur of a 
reddish hrorni colour hut varying in 
shade, the extremities of the hairs Fio. 1.— Head of Desmodm rufus, 
sometimes ashy. The teeth are Weid. 

peculiar and characteristic, admirably adapted for the pniyoses for 
which they are employed. The upper front teeth (incisoi-s), of 
w’hieh there are only two, are enor- 
mously enlarged (see fig. 2), and in 
shape obliquely triangular like small 
guillotines. The canines, though smaller 
than the incisors, are large and sharp ; 
but the hack teeth, so 
well developed in all 
other bats, are very 
small and reduced in 
number to two above 
and three below, on 
each side, with later- 
ally compressed crowns 
rising but slightly Fig. 2.-Teet.h of X). 

above the level of the gum, their longitudinally disposed cutting 
edges (in the upper jaw') being continuous vutli the base of the 
canine and with each other. The lower front teeth (incisors) are 
small, bifid, in pairs, and are separated from the canines, with a 
space in front. The lower back teeth are narrow, like those in the 
upper jaw, but the anterior tooth is slightly larger than the others, 
and separated by a small .space from the canines. Behind the lower 
incisors the jaw is deeply hollowed out to receive the extremities 
of the large upper incisors. 

With this peculiar dentition there is associated as remarkable a 
departure from the general type in the form of the digestive ap- 
paratus. The exceedingly narrow oesophagus opens at right angles 
into a narrow, intestine-like stomach, which almost immediately 
terminates on the right, without a distinct pyloras, in the duodenum, 
hut on the left forms a greatly elongated csecum, bent and folded 
upon itself, -^vhich appears at first sight like part of the intestines. 
This, the cardiac extremity of the stomach, is, for a short distance 
to the left of the entrance of the oesophagus, still very narrow, but 
soon increases in size, till near its termination it attains a diameter 
quite three times that of the short pyloric portion. The length of 
this cardiac diverticulum of the stomach ajipears to vary from 2 to 6 
inches, the size in each specimen probably depending on the amoimt 
of food obtained by the animal before it'was captured. 

The only other known . species of blood-sucking bat, 
crnudaia, Spix, inhabits Brazil, and appears to be much less abun- 
dant than Resmodus rufics, from, which it is dis-tingnished by its 
.slightly smaller size, by the absence of a groove in the front of the 
low'er lip, by the non-development of the interfemoral membrane 
ill the centre, and by the presence of a short calcaneum (absent in 
jD. rufus), hut more particularly by the presence of an additional 
rudimentary hack tooth (? molar) above and below, and by the very 
peculiar form of the lower incisors, which ar-e much expanded in 
the direction of the jaw'S and pectinated, forming a semicircular 
ro\v touching each other, the outer incisors being wider than the 
inner ones, with six notches, the inner incisors with three each. 

Tims constituted, these hats present, in this ex-traordinary differ- 
entiation of the manducatory and digestive apparatus, a departure 
fi'om the type of other species of the family (Phyllostomidse) to w'hich 
they belong unparalleled in any of the other orders of Marnmalia, 
standing apart from all other mammals as being fitted only for a 
diet of blood, and capable of sustaining life upon that alone. 



Travellers describe the wounds inflicted by the large sharp-edged in- 
cisors as being similar to those caused by a razor when shaving : a 
portion of the skin is shaved off and, a large number of severed 
capillary vessels being thus exposed, a constant flow of blood is 
maintained. From this source the blood is drawn through the ex- 
ceedingly narrow gullet — too narrow for anything solid to pass — into 
the intestine-like stomach, -whence it is, probably^, gradually drawn 
off during the slow process of digestion, -vvhile the animal, sated 
Avith food, is hanging in a state of torpidity from the roof of its cave 
or from the inner sides of a hollow tree. (G-. E. D. ) 

VAN”, a city of Asiatic Turkey, capital of a vilayet, is 
situated two miles to the east of the lake to which it gives 
its name, in 38° 30' N. lat. and 43° 18' E. long. It lies 
on the iU-defined borderland between Armenia and Kurd- 
istan, in an extremely fertile plain some 40 miles in 
circuit, which is described as one of the gardens of the 
East, -whence the local saying : “Yan in this -AA^orld, 
heaven in the next.” Its low flat-roofed houses are 
grouped irregularly at the southern base of a nummulitic 
limestone eminence, somewhat resembling a camel’s back, 
which rises 100 feet sheer above the plain and is crowned 
hy the so-called citadel, the fortifications of wEich are mostly 
in a dilapidated state. But it is naturally a position of 
great strength and of considerable strategic importance, 
standing at the junction of txvo military routes, which 
here diverge westwards through Mflsh and Kharpiit to 
Asia Minor and southwards to Mosul and Mesopotamia, 
besides commanding the approaches to the Persian frontier 
at Kotilr and Bayezid. The to-nm itself, which contains 
four mosques, two large churches, an Armenian bazaar, 
baths, and caravanserais, is enclosed within a double line 
of crenellated walls and ditches on the three sides not 
protected by the rock ; and beyond these enclosures lies 
the suburban district of Baghlar, or the “ Gardens.” The 
population, estimated at from 30,000 to 35,000, are Turks, 
except about 2000 Armenians and a few hundred Mo- 
hammedan and Nestorian Kurds. Besides trade and 
agriculture, the inhabitants are engaged in a few indus- 
tries, such as the making of coarse cotton chintzes, a 
highly prized goat-hair waterproof moire antique, a thick 
woollen cloth called shayah, and an excellent soap, pre- 
pared from the saline efflorescences of Lakes Van and 
Erchek, which consist in about equal proportions of the 
carbonate and sulphate of soda. 

Armenian tradition derives the name of Yan from an Armenian 
king who reigned a little before Alexander the Great, and speaks 
of an older dty founded by Semiramis (Shemii’a-magerd). This i.s 
of course fable ; but the Yannic inscriptions (vol. xiii. p. 116) 
show that the region was the seat of an Armenian kingdom, whose 
native name was Biaina, as early as the 9th century b.c. In the 
isolated rock towering above the plain there are numerous galleries, 
flights of steps, crypts, and cuneiform rock inscriptions, one of which 
is trilingual, like that of Behistiin, and like it relates the deeds of 
Xerxes, son of Darius. Others ai-e in the Haikan or Old Armenian 
language ; while for others scattered over the disti’ict a solution ha.s 
been sought by Prof. Sayce Avith doubtful success in the present 
language of Geor^a. 

The vilayet of Yan, one of the finest biit also one of the 
least developed regions of Asiatic Turkey, lies on the Persian 
frontier between Erzerum (north) and Baghdad (sonth). 
It has an area of 16,000 square miles, with a population 
of over 1,000,000. 

Lake Van, 

Lake Yan, called Arsissa Talus hy the ancients, and also Thos- 
piiis, from its Armenian name Tosp, is 80 miles long and 30 broad, 
Avitli a total area of 1500 square miles. Although of smaller extent 
than Lake Urmia, it contains a much larger volume of Avater oAAfing 
to its much greater depth, which is at least 80 feet near Yan 
and still more along the south side. The lake stands about 5400 
feet above sea-level on the south Armenian plateau, which is en- 
circled by the lofty ranges that bifurcate AA'est and south from 
Ararat and culminate in the Sipan-Dagh (12,000 feet) on the north 
side of the lake. These mountains are clad Avith dense forests of 
beech, cbestnut, asb, and walnut, Avlule the broad fertile belt be- 
tween their base and the lake is planted Avith melon gardens and 
orchards of plums, peaches, apricots, figs, and pomegranates, 
festooned with a vine which yields a palatable Avine. 
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Laie Van, •wTuch is too bmckish to be drinkable for man or beast, 
13 inhabited by a species of blay or bleak, -which abound espeaally 
about the mouths of the influents, and come to the surface when 
the spring floods spread over tbe hea-ner saline layers This lake 
13 a compietdy laud-locked basin, or at least lias no -visible outlet 
But the natives speak of underfund channels throi^h which it 
communicates south--westward8 -with the head-waters of the Tigns, 
attributing -to the occasional obstruction of these channels the 
great osciSations of level that have undoubtedly occurred in past 
and recent times In the 17th century and again about 1840 the 
water rose from 10 to 12 feet, and is even now (1888) rising Lake 
Erchek perhaps marks its extreme eastern limit in former times. 
Lake Van os also indirectly connected -with the Eup^tea through 
the httle Lake of Nazik, which bes west of the Sipan-Dagh, on 
the water-parting between the lacustnan and fluvial basms, and 
■which by a rare phenomenon sends emissaries to both. The narrow 
part of Lake Van, which runs for nearly 40 miles towards the 
north-east, and gives the lake somewhat the appearance of a frying- 
pan, IS very shallow, and was once, according to tradition, a fertile 
plain. The lake is not regularly navigated. Scattered dong the 
south-east shore are a few picturesque islets, one of which, Aktamai, 
is the seat of an Armenian patriarch. 

VANADIUM, a rare element discovered in 1830 "by 
Sefstrom, when analysing a kind of iron obtained from the 
ores of Taberg in Sweden. Berzelina, in the course of an 
extensive investigation on vanadium, came to the conclu- 
sion that It 13 analogous to chromium, forming like it an 
acid trioxide, YanOg, in which “Yan” signifies 
parts of a radical analogous to the Or = 52 parts of 
chromium in chromic acid, OrOg. He succeeded in isolat- 
ing this radical, and, as it exhibited semi-metaUic proper- 
ties, he had no doubt that it was the element vanadium 
itself. His results were universally adopted as correct 
until Hoscoe (in 1867) found that Berzelius’s vanadium 
is an oxide contaLoing Og == 32 parts of oxygen per Van, 
whence it followed the presumed tnoxide, YanOg, 
is really a pentoxide, YgOg, where Y 2 = 2 x 51 *2 = 2 
atoms of the real element. Our present knowledge of 
vanadium is based chiefly upon his investigations. Of 
vanadium minerals, which are all very rare, we name two 
only, — mottramite, (Fb,Ou)g(YOj 2 -f 2 (Pb,Cu)(OH) 2 , and 
vanadmit^ 3Pb8(VOj2^-PbCl2. This last is amorphous 
with apatite, which previous to Eoscoe’s discovery was 
difficult to explain. See Ohemistry, voL v. p. 539. 

Traces of -vanadium are found in certain iron ores and m many 
other minerals. Eoscoe utilized a kind of sandstone from Aldwley 
Edge and Mottram in Cheshire which contains a small admixtore 
of mottramite Another suitable material is the “Bohnerz” of 
Stemlade and Haverloh, essentially a hydrated feme oxide. Por 
the extraction of vanadium from this latter mineral "Wohler recom- 
mends the following method. The finely powdered mmeral is mixed 
with one-third of its weight of nitre and the mixture kept at a dull 
red heat for an hour. The igmted mass is po-wdered and lixiviated 
with water, which erteacts the potash salts of the oxides YaOjjCkOj, 
MoQg, AsaO&FaOg, and SiO,. The filtered solution is almost neu- 
tralized with nitnc add, but not completely, or else some of the 
VjOg wonld be reduced W the nitrous aeid to lower oxides ; and 
the vanadio and most of the other adds named are predpitated as 
baryta Mlts by addition of chloride of banum. Prom the washed 
precipitate the adds are hberated by boiling dilute anlphuno acid, 
and the sulphate of baryta is filtered oflF The solution is neutralized 
with ammonia, coneenteated by evaporation, and, after coolina kept 
in contact with a aohd piece of sal-ammoniac more than sumdent 
to saturate the solution with this salt Mete.- vanadate of ammonia, 
being oharaotenstically insoluble m sal-ammoniac 
Bolutioii, aeparatee out as a yellowish crystalhne predpitate This 
is collected, washed -with sal-ammoniac solution and amr that with 
alcohol, and purified bP te-ciystalhzation or otherwise. The pure 
salt when heated to dml-Tedness leaves the pentoxide, VaOg (vanadio 
acid), as a red liquiiL whufii freezes mto a red-hro-wn crystalline 
mass of ep, gr. 8*86 (Jr. J. Waite}. It dissolves m about 1000 parts 
of water, fbnumg a yellow" sjjlut|oii which reddens litmua The 
pentoxide, though capable of nfiiMng witii strong acids, e,g , with 
sulphuric mto a £»lt, YaOi(S 04 hi‘ braves on the -whole as in add 
Oxide analoMus in its combinito hahita to phosphoric (see Phos- 
?BSD5tiS8, voL xvm- p, 518, and voL v. p, 640). Solu- 

tions bf -yanadates are easily recogpized : on addition of mineral and 
thiw assume the yellow colour diSJactdfetie of the praitoxide, and 
if -the murtute is then kept in contact withi s^cit passes throi^h 
all shades of (intense) green tJl it ultimately assumes a laVenfer 
^ Calculated from our present eonstente. 
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colour. The solution then contains a chloride corresponding to the 
oxide YjOa (Berzelius’s metal) It absorbs atmospheric oxygen with 
an extraordinary degree of avidity, aasummg, m the absence of free 
acid, a dark brown colour. An acidifled vanadate solution, if shaken 
witih peroxide of hydrogen and ether, furnishes a dark red redaction 
product, which passes mto the ethereal layer. One part of vanadio 
acid in 40,000 parts of water can thus be rendered distinctly viaible 
(Werther). If a mixture of the pentoxide and charcoal is heated 
in dry chlorme, it is converted into an oxychloride, YOClj (tn- 
idilonde of Berzehus), which distils over and may be punfled by 
re-distillation over sodium. It is a oanaiy-yellow mobile liquid, 
freezing below -16“ 0. and boiling at 126“ 7 0 , and its sp gr at 
14“ C. IS 1*841 "Water decomposes it -with formation of hydrochlonc 
acid and pentoxide VaOg. If the vapour of this chlonde is passed 
over red-hot charcoal m a ourient of chlorme, the tetracMonde 
VCl^ is produced as a dark brown, liq^md, boilmg at about 164“ 0. 
A mixture of the vapour of this chlonde with hydrogen, when passed 
through a duU-red-hot tube, yields (more or leas of “seaqui-” 
chlonae, YaClg, and) the diohlonde VCla, which, if pure, forms 
apple-green, nuea-hke, hexagonal plates. Prom this diohlonde 
Boaeoe for the first -time prepared the true metal by heatmg it to 
redness in hydrogen gas, a simple enough method in theory, but 
m practioo one of the most difficult of operations, because the 
diomonde is very difficult to prepare and highly hygroscopic, and 
because the metal is extremely prone to take up oxygen. Even 
the purest product which Roscoe succeeded m ohtammg contamed 
an appreciable admixture of oxide. Yanadium is a light grey 
powder, which under the microscope appears ctystellme and ex- 
hibits a silvery lustre, sp gr = 6 6 Of its chemical properties the 
most remarkable is that it comhmes directly -with nitrogen gas, 
Ng, into a bronze-coloured mtnde, "TN. 

Rare and expensive as vanadium is, it has found a practical 
application in the production, of anihne black. The black is 
produced from a nilin e by the action of chloric acad, aided by the 
presence of some oxygen earner. Sulphide of copper is imally 
employed , but, as Lightfoot found, a mere -trace of vanadio acid 
(or -vanadate of ammonia) acta more energetically than any other 
avadable agent. According to "Witz, 1 part of vanadio amd suffices 
for 67,000 parts of anihne Sdt. 

YANBKTJGH, Sir John (1666 ?-1726), dramatist and 
arcMteet, was the son of a we^thy sugar-b^er in Cheshire 
and grandson of a Protestant refugee of Ghent. Prom a 
passage in one of his letters to Tonson it might be sup- 
posed that he was bom in the BastiUe, though m what 
yeax is uncertain, probably in 1666. He was educated in 
France, but what he learnt there, whether architecture or 
merely that art of good-fellowship which he found to he 
the true Aladdin’s lamp of social life, is a question that 
wfil be variously answered by those who, like Sir Joshua 
Eeynolds, admire Blenheim and Castle Howard, and those 
who, like the wits of Yanhmgh’s time, scoff at them. This, 
however, is certain, that after his return from the Continent 
to England what he did was, not to pursue architecture, 
but to work, with a gusto and a success that are humor- 
ous and exhilarating, the “Aladdin’s lamp” above men- 
tioned, H!is first step towards becoming a power in society 
was, of course, to enter the army. Perhaps, however, had 
he begun life in any other way his advance would have 
been just as rapid. For, strong as are social conditions, 
character is stronger still, and Yanbrugh’s equipment — ^wit, 
tempered by good humour, a genume feehng of comrade- 
ship, an exceedingly fine presence (according to Noble’s 
description), and a winsome face (according to Kjieller’s 
portrait) — ^would, under any circumstances, have been ir- 
resistible. One of the points of difference between the 
dialogue in Yanbrugh’s comedies and the dialogue in the 
comedies of Congreve is this ; we feel that the characters 
in the JRelapse and the Oonfederacp talk as Yanhrugh must 
have talked j "we feel that tiie char^ters in the Old Bachelor 
and the Way of the World talk, not as Congreve talked, 
but as Congreve wrote. We feel that, while such dazzling 
sword-play as Congreve’s would in socieiy have chilled, 
even as it illumined the air, talk so hearty, good-humoured, 
frank, and daring as that we get in "Yanbrugh’s plays 
would have made the fortune of any man of fiishion, made 
it as certainly at a Eoman supper party m the time of 
Ahgustiia as at a London drinking-bout in ^e days of 
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Queen Anne. It is no wonder then that he was a favourite, 
no wonder that the two best haters of the tune, Swift and 
Pope, tried in vain to hate the “man of wit and honour,” 
Yanbrugh During the martial period of his life, Yan- 
brugh wrote the first sketches of the Belapse and the -Pio- 
wked Wife. These he showed to Sir Thomas Skipworth, 
one of the shareholders of Drury Lane, and with fortunate 
results 

In 1695 he was offered — ^whether through the court 
interest which he had secured or whether because he really 
had acquired a knowledge of architecture in France is not 
known — the post of secretary to the commission for en- 
dowing Q-reenwich Hospital. He accepted the posi^ and 
by way of fulfilling hia functions as an architect turned 
his attention to the amours of “ Lord Foppington.” His 
Relapse or Virim in Danger^ a sequel to Colley Cibber’s 
Lovers Last Shift, was produced at Drury Lane in 1697. 
When a comic dramatist of the school of Wycherley con- 
fesses that the fine gentleman of his play, “ drinking his 
mistresses’ health in Nantes brandy from six in the morn- 
ing to the time he waddled on upon the stage in the 
evening, had toasted himself up to such a pitch of vigour ” 
that something too outrageous even for such an audience 
seemed unmment, we may assume that he has enjoyed a 
satisfactory first night. The success was so triumphant 
that Montague, afterwards Lord Halifax, asked at once for 
the FrovoJeed Wife for the theatre in Lincoln’s Inn Fields, 
and — Skipworth waiving, for the advantage of Yanbrugh, 
his own claim upon the play — it was produced at that 
theatre in the following year All that could be said m 
answer to those who condemned it on account of its un- 
blushing hbertinism was that Sir John Brute is sufBlcimitly 
brutal to drive any woman into rebellion, and that since 
the glonous days of the Eestoration a wife’s rebellion and 
a wife’s adultery were synonymous terms. The play was 
a complete triumph. 

And now, having succeeded as a man of fashion, as an 
architectural commissioner, and as a comic dramatist of the 
school of Wycherley, Yanbrugh turned hia attention to 
morals. Though JSsop — ^produced at Drury Lane in the 
same year as fiie FrovoTced Wife — ^was an adaptation of 
Boursault’s dramatic sermon on the same subject, it was 
an improvement on the French play As usual with 
Yanbrugh, who never did thmgs by halves, he surpassed 
the Frenchman on that very point where the Frenchman 
had been pronounced unsurpassable. Just as in the 
lapse, when he aspired to be merry, hia merriment had en- 
tirely surpassed that of Cibber’s play, of which his own was 
meant to be a sequel, and just as afterwards, when in 
Castle Howard and Blenheim he aspired to rival m mass- 
iveness the “ thick rotundity of the earth,” he laid on her 
a structure only a “ few tons hghter than herself,” so now, 
when he aspired to surpass the Frenchman m gravity, he 
achieved a kind of dulness compared with which the owl- 
like dulness of Boursault was as the wit of Voltaire. In a 
word, the humour of the piece lies in the fact that it was 
written by the author of the Belapse and the Framked 
Wife. The play ran during a week only. Yanbrugh, 
accepting the figure with his usual good-temper, seems 
then to have turned his attention completely to archi- 
tecture; for the adaptation m 1700 of the Filgrim of 
Beaumont and Fletcher, and the production in 1702 of 
A False Friend, could hardly have engaged his serious 
efforts at all, so perfunctory are they and so inferior to 
all that he had done before. 

Castle Howard in Yorkshire, which he had built for the 
earl of Carlisle, was a great success so far as pleasmg his 
patron went, who as a reward gave him yet another open- 
ing in life by presenting him, — the most ignorant man 
perhaps in England of heraldry, judging from the fun he 
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made of the appointment, — ^w'lth the tabard of Clarencieux 
king-at-arms But, if the dangerous moment in every 
man’s life is when he has just scored a bnUiant success, it 
is especially so with genial glowing natures hke Yanbrugh’s. 
It seems to have been the success of Castle Howard that 
caused him to entertain the rash project of building a 
theatre, from hia own design, for the acting of hia own 
plays. The joyous courage with which, having persuaded 
thirty people in the fashionable world to aid him in finding 
the money, and Congreve to aid him in finding the plays, 
he began to build in perfect unconsciousness of the danger 
before him is the only passage in his life which may be 
called pathetic, save of course his struggle with the 
“ wicked woman of Marlborough.” No doubt any archi- 
tect who builds a theatre is always in danger of letting 
his ideas run riot m the wide field of experiment, but he 
who builds a theatre for his own plays seems doomed by 
the malice aforethought of fate. The magmtude of Van- 
brugh’s architectural ideas grew as the work went on, and 
with the ideas the structure grew till a theatre meant for 
the dehcate bijouterie work of polite comedy seemed grow- 
ing to the proportions of the Roman Colosseum Whether 
Congreve endeavoured to put a check upon his friend’s 
architectural and authorial fervour does not appear. But 
it must he remembered that not only Yanbrugh’s plays 
but his own were to be acted there, and that, although 
Congreve was a man of great sagacity, no man, not even 
he who pretended to set Es gentihty above hia genius, is 
sagacious when confronted by the surpassing excellence of 
his own poems and plays 

When at length the time came to teat the acoustics of 
the pile, it was found to be sadly defective. What changes 
were made to rectify the errors of structure does not 
appear. The theatre was opened to the public with an 
Itahan opera^ which was followed by three of Mohfere’s 
comedies, and these by the Confederacy, Yanbrugh’s 
masterpiece on the whole, though perhaps its finest scenes 
are not equal to the finest scenes in the Belapse. 

Yanbrugh at last withdrew from the disastrous specula- 
tion; Congreve had already withdrawn. But a man to 
whom fortune had been so kind as she had been to Yan- 
hrugh could hardly be depressed by any of her passing 
frowns. Queen Anne at once sent him abroad on an 
important state errand, and afterwards he was commis- 
sioned to build Blenheim. Upon the merits and demerits 
of this famous “hollowed quarry” there has been much 
conflict of opinion. As to the sarcasms by Swift, Walpole, 
Evans, and the rest, they are as nothing when set against 
Sir Joshua Reynolds’s defence of Vanbrugh and his style. 
For in England the general sense for architecture seems 
to be even rarer than the general sense for poetry and 
painting. The truth is that Yanbrugh imported largely 
mto architecture what in aU the plastic arts should he 
allowed to fructify but sparsely, namely, hterary ideas, 
and even these hterary ideas of his seem to lack that 
fusion which we see in the works of the great masters. 
Hence, impressive as are the parts, they do not form an 
impressive whole. Blenheim, however, was a source of 
Meat sorrow to the kindly dramatist. Though Parliament 
had voted for the hmldmg of it, no provision had been 
made for the supphes The queen while die lived paid 
them, and then Yanbrugh was left to the meanness of the 
duke of Marlborough and afterwaida to the insolence of 
the “wicked woman,” who did her best to embitter his 
life. Besides Castle Howard and Blenheim, he built 
many other country mansions, such as Gnmsthorpe and 
Duneombe Hall in Yorkshire, Eastbury in Dorsetshire, 
Seaton-Delaval in Northumberland, King’s Weston near 
Bristol, Oulton Hall m Cheshire, &c 

About the end of 1710 Yanbrugh married Henrietta 
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Maria, daugliter of Colonel Yarborough of Haslington, and 
four years afterwards, at the accession of George I, be 
was knighted. He afterwards wrote again for the stage, 
and the unfinished fragment left at his death, which took 
place on 26th March 1726 at his house in Scotland Yard, 
London, shows that his powers remained to the last as 
fine as ever 

In order to find and fix Yanbrugh’s place among English comic 
dramatists, an examination of the very basis of the comedy of 
lepartee inaugurated hy Etheredge would be necessary, and, of 
course, such an examuiation would be impossible here It is 
chiefly as a hnmorist, however, that he demands attention 

Given the humorous temperament — ^the temperament which 
impels a man to get his enjoyment by watching file harlequinade 
of life, and contrasting it with his own ideal standard of good 
sense, which the harleqnmade seems to him to mock and challenge 
— given this temperament, then the quality of its humorous 
growths depends of course on the quahty of the intellectnal forces 
by means of which the temperament gains expression. Hence it 
IS vary lik^ that in original endowment of humour, as distinguished 
from ivit, Vanbrugh -was supenor to Congreve. And this is saying 
a great deal * for, while Congreve’s wit has always been made much 
of, it has, since Macaula/s time, been the fashion among cntics 
to do less than justice to his humour, — a humour which, m such 
scenes as that m Love for Love where Sur Sampson Legend dis- 
courses upon the human appetites and functions, moves bwond 
the humour of convention and passes mto natm-al humour It is, 
however, m spontaneity, in a kind of lawless merriment, almost 
Anstophanic in its verve, that Yanbmgh’s hiunour seems so deep and 
so fine, seems indeed to spring from a fonntain deeper and finer 
and rarer than Con^eve’s A comedy of wit, hke every other 
drama, is a story told hy action and dialogue, hut to tell a story 
lucidly and rapidly by means of repartee is exceedu^y difficult, 
not hut that it is easy enough to produce repartee. But m comic 
dialogue the difficulty is to move rapidly and yet keep up the 
bnlliant hall-throwing demanded in this form, and without lucidity 
and Timidity no drama, whether of repartee or of character, can 
live Etheredge, the fafiier of the comedy of repartee, has at length 
had justice done to him by Mr Gosse. Hot only could Etheredge 
tell a story by means of rej^rtee alone ‘ he could produce a tableau 
too ; so could Congreve, and so also could Yanbrugh, but often — fer 
too often— Yanhrugh’s tableau is reached, not by fair means, as in 
the tableau of Congreve, bnt by a surrendering of probabihly, hy 
a saonfioe of artistic fusion, by an inartistic mingling of comedy 
and farce, such as Congreve never indulges m, Jeremy Colher 
was perfectly right therefore in his stnctiirea upon the farcical 
improbabihties of the Selapse So farcical mdeed are the tableaux 
in that play that the broader portions of it were (as Mr Swinburne 
discovereii) adapted by Yoltaire and acted at Sceaux as a feice 
Had we space here to contrast the Melapse with the Way qf the 
World, we should very likely come upon a distinction between 
comedy and farce such as has never yet been drawn. "We should 
find that farce is not comedy witii a broadened grm — ^Thaha with 
her fficdle loose and ran vmd — as the cntics seem to assume. 
We Sioold find that the difference between the two is not one 
of degree at all, but rather one of kind, and that mere breadth 
of fun has nothing to do with the question. Ho doubt the fun 
of comedy may be as broad as that of farce, as is shown indeed 
hy the cmehrated Dogberry scenes in Mach Ado cdxntt NaOtmg 
and by the scene in Love for Love between Sir Sampson Legend 
and iSa 'son, alluded to above ; but here, as in every other de- 
partment of art, aU depends upon the quahty of the imaginative 
pehef that the artist seeks to arrest and secure Of comedy the 
breath of life is dramatic illusion Of farce the breath of Ine is 
mock illusion, Come^, whether broad or genteel, pretends that 
its mimicry is real. !EWe, whether broad or genteel, makes no 
suoh pretence, buthy a thousand tricks, which it keeps up between 
itself smd the audience, says, ^'My acting is all sham, and yon 
know ii” How, while Yanbrugh was apt too often to forget this 
tlhe fenjiam^tal diffaronoe between Comedy and farce, Congreve 
, iwtur fergat ycherley rarely. Hot that there should he in any 

literiry fcfm laws. There is no arbitrary law de- 

ffiaring taiat cemse^j^a^iwt be mingled with farce, an^et the 
ftujfc IS that in Vital l|i«y cannot he so mmgled. The very 
laws of their existence topfiiot with eadr other, so much so 

that where one hv^ the ofher mn^ as we see in the drama of 
ouf own day. The faot "be tlmt probability of incident 

logical sequence of causes and Ute >as necessary to comedy as 

they are to tragedy, while fetoO ietifie in such an air, Rather 

it would he poisoned hy jujsfti ifomedy is poisoned by what 

f^iTce flourishes on, that is to q&j, 'nicVmsequenoe of reasoning — 
logia Bom in the cpimfcy of tppi^-tuxvy, the 
or^eewcMdheifioricalifitwm^hdtnpaMe-dotnj.' So with 
^deiwe* with improbable aocumuhrtiott of convenient events, — 
scan BO more exist without these tunraadv exist with 


them. Hence we affirm that Jeremy CoUier’s stnctures on the 
farcical adulterations of the Belapee pierce more deeply into Yau- 
brugh’s art than do the cntieisms of Leigh Hunt and Hazlitt. 
In other words, perhaps the same lack of fusion which main Yan- 
bmgh’s architectural ideas mars also his comedy (T W ) 

YAH BUEEN, Mabxht (1782-1862), eighth president of 
the United States, was the son of a small farmer, and was 
bom 6th December 1782 at Konderhook, Columbia, New 
York State, on the banks of the Hudson. He was educated 
at the village school, and, entering on the study of law at 
the age of fourteen, was called to the bar in 1803. Possess- 
ing in addition to his other ahihties a pecuhar power of 
winnmg personal trust and influence, his rise both in his 
profession and pohtical reputation was rapid. In 1808 he 
was chosen surrogate of Columbia county, and in 1812 a 
member of the State legislature Erom 1815 to 1819 he 
was attorney-general of the State, and durmg this period 
came to be recognized as the ruling spirit of the new Demo- 
cratic school known as the Albany regency. In 1821 he 
was chosen to the Umted States senate and the same year 
was elected a member of the convention for revismg the 
State constitution, in which, though advocating an extension 
of the franchise, he opposed universal suffrage. In 1828 
he was appointed governor of New York State From 
March 1829 to April 1831 he was secretary of state in the 
administration of President Jackson, of whom he was the 
chief political adviser. During the recess he was appomted 
minister to England; but, on the ground that he had 
previously shown a too submissive attitude towards that 
country, and also a tendency to be influenced m his foreign 
predilections by home politics, the senate refused to ratify 
the appointment. In the following year he was, however, 
chosen vice-president of the United States, and in 1837 
he succeeded Jackson as president. He entered upon 
oflELce at the time of a severe commercial crisis (see Uniteu 
States), and, although the methods he adopted to deal with 
it were in themselves admirable, the financial strain which 
existed during his term of office weakened for a tune the 
influence of Hs party. Besides the establishment of the 
independent treasury system, YauBuren’s name is associated 
with the pre-emption law giving settlers on public lands 
the preference in their purchase. On the expiry of his 
term of office he was agam, in 1840, nominated for the 
presidency, but lost by a large majority. In 1844 a majoi- 
ity of the delegates to the Democratic convention were 
pledged to support him, hut on account of his opposition 
to the annexation of Texas they allowed a motion to he 
introduced making a two-thirda vote necessary for nomma- 
tion. This he f^ed to obtain and his name was with- 
drawn. In 1848 he waa nominated by the anti-slaveiy 
section of his party, but the spht caused the defeat of 
both Democratic candidates. The remainder of his life 
was spent chiefly m retirement on his estate at Kinderhook. 
In 1863-65 he went on a European tour He died at 
Kinderhook, 24th July 1862. His Inquiry into the Origin, 
omd Course of Political Parties in. the United States was 
published by his sons in 1867. 

See W. Allen Butler, Maarhn, Van Bwren, Lawyer, Statmnm,, and 
Mem, Hew Yo rk, 1 862 . 

YANCOITOE, Geoeoe (c. 17fi8-1798), English navi- 
gator, was bom about 1768 He entered ^e navy at the 
age of thirteen, and accompanied Cook in his second 
(1772-74) and third (1776-79) voyages of discovery. 
After serving for seveA years on the Jamaica station, 
Yancouver was appomted to command an expedition to 
the north-west coast of America, the object being to take 
over from the Spaniards their temtory in that region, 
and to exjilore the coast from 30“ N. lat. round to Cook’s 
Inlet (or river as it was then called), with a view to the 
discovery of an eastward passage to the great lakes in the 
British dominions. The special point which he had to 
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ascertain was -whetlier the Strait of Juan de Fuca really 
was a strait. Vancouver, accompanied by Lieutenant 
Broughton, left Falmouth on Ist April 1791, and, after 
spendmg some weeks at the Cape, made for the coast of 
Australia, where a very careful survey of the south-west 
coast was made, especially of Bang George’s Sound, the 
value of which as a harbour Vancouver pomted out. He 
next made for Dusky Bay, New Zealand After a short 
stay, he proceeded north-east, discovered the httle island 
of Oparo (27“ 36' S lat. and 144“ 12' W. long.) by the 
way, and on 30th December reached Tahiti, where he was 
again jomed by Lieutenant Broughton, who meanwhile 
had discovered Chatham Island After staying about 
three weeks at Tahiti and several weeks at the Sandwich 
Islands, Vancouver on 18th April 1792 sighted the west 
coast of North America (Cahfornia, then known as New 
Albion) in 39° 27' N. lat. Here he proceeded to examine the 
coast up to 52° 18' N. lat. with minute care, surveying aU 
inlets and navigatmg the passage through Juan do Fuca 
which separates the Island of Vancouver from the main- 
land. Most of February and March 1793 was spent agam 
at the Sandwich Islands, with the natives of which Van- 
couver had much intercourse, and in the affairs of which 
he took much interest. In April he resumed his explora- 
tion of the coast, which he examined and surveyed as far 
north as 66° N. lat Part of the autumn was spent in 
visiting the Spanish settlements in New Calif orma, and 
surveying the coast and coast region as far south as 35“ 
N lat From January to the beginning of March Van- 
couver’s headquarters were again at the Sandwich Islands, 
the cession of which to Great Britain he accepted, though 
the cession seems never to have been officially ratified 
Quitting the Sandwich Islands again about the nuddle of 
March 1784, Vancouver made direct for Cook’s Inlet by 
Tchemigoff Island and Kodiak Island. Cook’s Inlet was 
carefully explored and the fact established that it was not 
a river The coast eastwards and southwards was surveyed 
as far as the limit of the former voyages. After apening 
some time about Nootka and visiting some parts of the 
coast, Vancouver set out homewards in the middle of 
October 1794. Several points were exammed and sur- 
veyed on the west coast of America on the way south- 
wards, including Cape St Lucas, the southern pomt of 
Lower Cahfomia After touching at Cocos Island and 
making a somewhat careful exammation of the Galapagos 
Islands, Vancouver continued his voyage by way of Cape 
Horn, finally entering the mouth of the Shannon on 13th 
September 1795. He immediately set about the prepara- 
tion of the narrative of his voyage, but died at Petersham 
in Surrey, 10th May 1798, before he had quite completed 
his task Under the care of his brother the narrative was 
published m 1798 (3 vols. 4to), with a foho volume of 
magnificent maps and plates 
Vancouvei’s work on the west and north-west coast of America 
was of the highest character, and has formed the basis of all sub- 
sequent surveys. His zeal led hrm to take an active share in all 
operations, and the hardships he thus suffered tended no doubt to 
shorten his life. He was a man of great tact, hnmanily, generosity, 
and npnghtn ess of character 

Plate m. VANuOUVEB. ISLAND, which is included in the 
territory of Bntish Columbia, lies iu a north-west and 
south-east direction parallel with the coast. From Wash- 
ington Territory (U.S ) on the sonth it is separated by 
Jnan de Fuca Strait, which leads into the Gulf of Georgia 
and Johnstone's Strait on the east of the island. Queen 
Charlotte Sound entering this last from the north-west. 
These (hannels vary from 6 to 80 miles in width. The 
island extends from 48° 20' to 51° N lat. and from 123* 
to 128° 30' W long. Its length is about 250 miles and its 
breadth varies from 10 to 70. The area is estimated at 
foom 12,000 to 16,000 square miles; but the island has 
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never been completely surveyed The coast-line generally 
13 precipitous. The west coast is much broken by bays 
and frmged with numerous reefs and islands, which render 
nav^tion somewhat dangerous. Barclay Sound on the 
south-west, Nootka Sound behind Nootka Island on the 
west, and Qnatseenough Sound on the north-west send 
branches into the heart of the island The east coast is 
much less broken, though the channel separating it from 
the mainland is studded with islands. Vancouver generally 
IS mountainous, with peaks nsmg from 6000 to 9000 feet. 
There are some level areas on the south-east coast, while 
in the mterior a few narrow weU-watered valleys aie 
suitable for agriculture. Short streams run down both 
coasts, and the island is dotted with lakes, — Buttle and 
Dickson in the centre, Cowichan in the south, and Niin- 
kish m the north The mountains, much broken, run 
generally along the length of the island, the highest 
peaks (estimated at 9000 feet) being south-east of Nootka 
Sound, whde farther to the north are Victoria Peak (7484 
feet) and Mount Alston (6500 feet). To the south of 
Buttle Lake, Mount Albert Edward rises to 6968 feet The 
mountains in the south of the island are generally lower 

The island is essentially a mountain range composed of 
metamorphic and trappean rocks, fringed by a belt of 
Carboniferous limestones and other sedimentary deposits. 
Among the metamorphic and erupted rocks are gneiss and 
kiUas or clayslate, permeated by quartz veins, quartz and 
hornblende rocks, compact bituminous slate, highly crys- 
talline felspathic traps, and semi-crystallme concretionary 
limestone. Among the sedimentary rocks are sandstones 
and stratified hmestones, fine and coarse gnts, conglom- 
erates, and fossiliferous limestones, shales, &c., associated 
with seams of coal The country is strewn with erratic 
boulders and other marks of Glacial action So far as is 
known at present the chief mineral resource is coal, which 
is worked in large quantities at Nanaimo on the east coast, 
and in quality is reputed the best on the whole Pacific 
coast '^ile limited areas in the south-east of the island 
and in the inland valleys are well adapted to agriculture 
(about 300,000 acres in all), and while fanning is earned 
on to some extent, the country is too mountainous ever to 
develop agriculture on any large scale. The mountains 
are, however, covered witii forests, mainly the Douglas 
pine, yielding splendid supplies of timber. These forests, 
with its coal and its fisheries, may be regarded as the 
chief resources of the island. The chmate of Vancouver, 
especially in the south, is wonderfully mild for the latitude, 
as mild as that of Great Britain, with dner summers 
The mean temperature of December at Victoria, in the 
soutii of the island, is about 38° Fahr,, while that of July 
is 53“ A rainfall of 35 87 inches in the year has been 
recorded at Bbqnimault In the northern parts and in the 
west the climate gets much more severe, and there the 
rainfall is greater than on the sonth and east coasts 
Cereals of all kinds, all fruits of the temperate zone, pulse, 
and vegetables flourish on the patches suited to agricul- 
ture, while cattle and sheep can be easily reared in small 
numbers. The population of the island in 1881 was 9991, 
of whom 5925 lived in the city of Victoria In 1887 the 
population was estimated at 26,000 (19,000 whites and 
Chinese, and 6000 Indians), 

The capital of the island is Tiotohia (q v) Three and a half 
miles to the west of Victoria is the town of Esqnimault at the head 
of Parry Bay There has been a Bntish Admiralty station here for 
many years, the harbour having an average depth of from 6 to 8 
fathoms. There are Government offices, two churches, a public 
school, and vanons other buildings The Canadian Government 
has constructed a dry dock, 460 feet long, 28 feet deep, and 66 feet 
wide at the entrance. The completion of the Canadian Pacific Kail- 
way renders Esqnimault of increasing importance Seventy-three 
miles north of Yictoiia and connected with it by railway is the town 
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of ITanaimo, the centre of the coal mining mdustiy; the average 
output of coal in the five years ending 1887 vas 260,000 tons per 
annum. The mines employ about 1100 men There are a Mod 
harbour and wharves, ihe population in 1887 was estimated at 
4000. There are smaller communitiea in the island, mainly in the 
south corner. SiJcty miles north-west of ITanaimo is Comox, the 
chief centre of the lumber industry On the mainland, opposite 
Nanaimo, on a peninsula to the south of Burrard's Inlet, a ciiy 
named Vancouver has recently heen foimed (incorporated 1886) at 
the termmua of the Canadian Pacific Bailway 
History — Vancouver Island was discovered by Juan de Fuca m 
1593. In 1778 Captain Cook roughly surveyed the coast, this work 
being extended by Captain Vancouver, who surveyed the 8trait of 
■T nfl.n de Fuca and the Gulf of Georgia. The first settlement on the 
island was made hy the Hudson’s Bay Company oh the site of Victoria 
in 1843 Six years later Vancouver Island was constitnted a colony. 
Its union with Bntish Columbia was effected in 1866^ 

VANDALS The Vandals, one of the leading Tentonic 
nations that overthrew the Roman empire, were of the Low 
German stock and closely allied to the Goths. We first 
hear of them in the time of Pliny and Tacitus as occupy- 
ing a district nearly corresponding to Brandenburg and 
Pomerama. From thence, in the 2d century, they pressed 
southwards to the confines of Bohemia, where -^eygave 
their name to the mountains now called the Riesengebirge. 
After a century of hostile and desultory operations agaimit 
the Roman empire, having been sign^y defeat^ by 
AureHan (271), they made peace with Rome, one of the 
conditions being that they should supply 2000 fosderaii 
to the imperial army Sixty years later they sustaiued a 
great defeat from the Gotha under their king Geberich, 
after which they humbly sought and obtained permission 
from Constantine to settle as Roman subjects 'witbin the 
province of Panuonia. Here they remained seventy years, 
and durmg this period they probably made some advances 
m civilizatioii and became Christiana of the Anan type. 
In 406, when the empire nnder Honorius was falling into 
ruin, they crossed the Rhine and entered Gaul. Stilicho, 
the chief adviser of Honoriua, who was a man of Vandal 
extraction, was accused by Ms enemies of having invited 
them into the empire, but tMs is probably a groundless 
calumny. In Gaul they fought a great battle with the 
Franks, in which they were defeated with the loss of 2000 
men, and their king Ghxiigiaclus was slam. In 409 his 
son Qunderic led them across the Pyrenees. They appear 
to have settled in Spam in two detachments. On^ the 
Asdingian Vandals, occupied Galicia, the other, the Sil- 
ingian, Andalusia. Twenty years of bloody and purpose- 
less warfare with the armies of the empire and with their 
fellow-barbarians, the Goths and the Suer^ followed The 
Sihngian Vandals were well-nigh exterminated, but their 
Asdmgian brethren (with whom were now associated the 
remains of a Turanian people, the Alans, who had been 
utterly defeated by the Qolis) marched across Spain and 
took possession of Andalusia. 

• In 428 or 429 the whole nation set sail for Africa, upon 
an invitation received by theur king from Bonifacins, count 
of Africa, who had fallen mto disgrace with the court of 
Ravenna. Gunderic was now dead and supreme power 
was in the hands of his bastard brother, who is generally 
known in history as Genseric, though the more correct form 
of his name is Gaiseado. This man, short of stature and 
with limping gaiti but with a great natural capacity for 
wat and dominion, redtless of human life and unrestrained 
by eonscience or pity, was f ot* fifty years the hero of the 
]mc8 and the terror of i^nsWtinople and Rome. 
30^ ^ montii of Jfay 428 (I) he assembled aJl his people 
on the shore of Andalusia, and nmhbeiing the males among . 

fr(^m the graybeard down ^ the' newborn infant 
Icjohdl ^ amount, to 80,000 touh. %© passage was 
j^eet^hi^he Ships of Btmlfadus, r^-hOi, howrever, soon re- 
4) hh hid loy^y, bosought Ma new apes to deppt 
l Aflifeii Thftv. of conxsa. Tfefoaed. ’Rornfacsitia 


turned against them, too late, however, to repair the nus- 
diief which he had caused Notwithstanding his opposi- 
tion the progress of the Vandals was rapid, and by May 
430 only three cities of Roman Africa — Carthage, Hippo, 
and Cirta— remained untaken The long siege of Hippo 
(May 430 to July 431), memorable for the last illness and 
death of St Angustme, which occurred during its progress, 
ended unsuccessfully for the Vandals At length (30th 
January 435) peace was made between the emperor Valen- 
timan HI. and Genseric. The emperor was to retain Carth- 
age and the small but rich proconsular province in which 
it was sitnated, while Hippo and the other six provinces 
of Africa were abandoned to the Vandal G^ense^ic ob- 
served tbis treaty no longer than suited bis purpose On 
the 19tii of October 439, without any declaration of war, 
he suddenly attacked Carthage and took it. The Vandal 
occupation of this great city, the third among the cities 
of the Roman empire, lasted for ninety-four years. Gen- 
seric seems to have counted the years of his sovereignty 
from the date of its capture. Though most of the remam- 
ing years of Gensenc’a life were passed in war, plunder 
rather than territorial conquest seems to have been the 
object of his expeditions. He made, in fact, of Carthage 
a pirate's stronghold, from whence he issued forth, like 
the Barbary pirates of a later day, to attack, as be kunself 
said, ^‘the dwellings of the men with whom God is angry,” 
l^vmg the question who those men might be to the 
decision of the elements. Almost alone among the Teutonic 
invaders of the empire he set himself to form a powerful 
fleet, and was probably for thirty years the leading mari- 
time power in the Mediterranean. Gfensenc’s celebrated 
expedition against Rome (465), undertaken in response to 
the call of Eudoxia, widow of Valentinian, was only the 
greatest of his marauding exploits. He took the city 
without difficulty, and for fourteen days, iu a calm and 
business-like manner, emptied it of all its movable wealth 
The sacred vessels of the Jewish temple, brought to Rome 
hy Titus, are said to have been among the spoils carried to 
Carthage by the conqueror. Eudoxia and her two daughters 
were also earned into captivity. One of the prmcesses, 

- Eudocia, was married to Huneric, eldest son of Genseric j 
her mother and sister, after long and tedious negotiations, 
were sent to Constantinople. 

There does not seem to be m the story of the capture 
of Rome by the Vandals any justification for the charge 
of wilful and objectl^ destiuction of public buildings 
which IS implied m the word “ vandalism,” It is probable 
that this charge grew out of the fierce persecution which 
was carried on by Genseric and his son against the Catholic 
Christians, and which is the darkest stain on them charac- 
ters. This persecution is described with great vividness, 
and no doubt with some exaggeration, by the nearly con- 
temporary Victor Vitensis. Cffiurches were burned j bishops 
and priests were forced by cruel and revolting tortures to 
reveal the hiding-places of the sacred vessels; the rich 
provincials who were employed about the court, and who 
still adhered to the Catholic faith, were racked and beaten, 
amd put to death. The bishops were almost universally 
banished, and the congregations were forbidden to elect 
their successors, so that the greater part of the churches 
of Africa remained “widowed” for a whole generation. 
In 476, at the very close uf Genseric's life, by a treaiy 
concluded with the Eastern emperor, the bishops were 
permitted to return. There was then a short lull in the 
p^ecution j but on the death of Genseric (477) and the 
accession of Huneric (a bitter Anan, made more rancorous 
by^ the orthodoxy of Ms wife Eudocia) it broke out agoto 
with greater violence than ever, the ferocity of Huneric 
bemg more thorouj^y stupid and brutal than the calcu- 
lating craeltv of his father. 
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On the death of Hunenc ^484) he was succeeded by his 
cousin Gunthamund, Gensenc having established seniority 
among his own descendants as the law of succession to his 
throne. Gunthamund (484-496) and his brother Thrasa- 
mund (496-623), though Arians, abated some of the rigour 
of the persecution, and maintamed the external credit of the 
monarchy. Internally, however, it was rapidly dechning, the 
once chaste and hardy Vandals being demorahzed by the 
fervid climate of Afnca and the sinful delights of then- 
new capital, and faUing ever lower into sloth, effeminacy, 
and vice. On the death of Thrasamund, Hildenc (523- 
631), the son of Huneric and Eudocia, at length succeeded 
to the throne. He adhered to the creed of his mother 
rather than to that of his father; and, in spite of a solemn 
oath sworn to his predecessor that he would not restore 
the Cathohc churches to their owners, he at once pro- 
ceeded to do so and to recall the bishops. Hildenc, 
elderly, Cathohc, and timid, was very unpopular with his 
subjects, and after a reign of eight years he was thrust 
into prison by his warlike cousm Geluner (531-534). 

The wrongs of Hilderic, a Cathohc, and with the blood 
of Theodosius m his vems, afforded to Justinian a long- 
coveted pretext for overthrowing the Vandal dominion, 
the latent weakness of which was probably known to the 
statesmen of Constantinople. A great expedition under 
the command of Belisanus (in whose train was the his- 
torian Procopius) sailed from the Bosphorus in June 633, 
and after touching at Catana in Sicily finally reached 
Africa in the beginnmg of September Gehmer, who was 
strangely ignorant of 5ie plans of Justinian, had sent his 
brother Tzazo with some of his best troops to quell a re- 
bellion in Sardinia (that island as well as the Balearic 
Isles formmg part of the Vandal dominions), and the land- 
mg of Behsarius was entirely unopposed. He marched 
rapidly towards Carthage and on the 13th of September 
was confronted by Gehmer at Ad Decimum, 10 miles from 
Carthage. The battle did not reflect any great credit 
either on Byzantine or Vandal generalship. It was in fact 
a series of blunders on both sides, but Behsarius made the 
fewest and victory remained with him On the 14th 
of September 633 the imperial general entered Carthage 
and ate the feast prepared in Gelimer’s palace for its lord. 
Behsarius, however, was too late to save the hfe of Hilderic, 
who had been slam by his rival’s orders as soon as the 
news came of the landing of the imperial army. Still 
Gelimer with many of the Vandal warriors was at liberty 
On the return of Tzazo from Sardinia a force was collect^ 
considerably larger than the imperial army, and Gelimer 
met Behsarius in battle at a place about twenty miles from 
Carthage, called Tricamarum (December 533) This battle 
was far more stubbornly confuted than that of Ad Deci- 
mum, but it ended in the utter rout of the Vandals and 
the flight of Gelimer. He took refuge in a mountain 
fortress called Pappua on the Numidian frontier, and there, 
after enduring great hardships in the squalid dwellings 
of the Moors, surrendered to his pursuers in March 634. 
The well-known stones of his laughter when he was in- 
troduced to Behsarius, and his chant, “Vanitas vanitatum,” 
when he walked before the triumphal car of his conqueror 
through the streets of Constantinople, probably point to an 
intellect disordered by his reverses and hardsMps. The 
Vandals who were carried captive to Constantinople were 
-enlisted in five squadrons of cavalry and sent to serve 
against the Parthians under the title “ Justiniani Vandali.” 
Four hundred escaped to Africa and took part in a mutiny 
of the imperial troops which was with difficulty quelled 
by Behsarius (636). After this the Vandals disappear 
from history. The overthrow of their kingdom undoubtedly 
Tendered easier the spread of Saracen conquest along the 
northern ^ore of Africa in the following century. In this 


-VAN 59 

as m many other fields Justinian sowed that Mohammed 
might reap. 

AuGumiies — Procopius, Be Bello Vmdahco, a first-rate authonty 
for contemporary events, must be used with caution for those wLicn 
happened two or three generations before him Consult especially 
1 5 for the land settlement of Gensenc, and also Victor Vitensis 
and Possidms ( Vita Aiigiistim) for the persecution of the Cathohcs. 
The chroniclers Idatins, Prosper, Victor Tunnunensis supply some 
facts. The Chromcon of Isidore adds little to oor knowledge and 
IS absurdly wrong m its chronology. Of modem treatises that of 
Papeneordt {Qesch d Vandal SerTacliaft %n Afnka) is the most 
complete. Consult also Dahn {Kdnige der Gennanen, part I ), 
Gibbon (chaps, xxxm. and sb.), and Hodgkm [Italy and lier Jn- 
wdars, vols ii. and ni ) (T. H ) 

VAH DEE HELST. See Helst. 

VAHDEVELDE, Adrian (16 3 9-1 67 2), animal and land- 
scape painter, a brother of William Vandevelde (see below), 
the marine painter, was born at Amsterdam in 1639 He 
was trained m the studio of Jan Wynants, the landscape 
painter, where he made the acquaintance of Phihp Wouwer- 
man, who is believed to have aided him in his studies of 
animals, and to have exercised a powerful and beneficial 
influence upon his art. Havmg made exceptionally rapid 
progress, he was soon employed by his master to introduce 
figures into his landscape compositions, and he rendered a 
similar service to Hobbema, Euysdael, Verboom, and 
other contemporary artists. His favourite subjects are 
scenes of open pasture land, with sheep, cattle, and goats, 
which he executed with admirable dexterity, with much 
precision of touch and truth of draughtsman^p, and with 
clear silvery colouring He painted a few small hut ex- 
cellent wmter scenes with skaters, and several rehgious 
subjects, such as the Descent from the Cross, for the 
Eoman Catholic church in A msterdam. In addition to his 
pamtmgs, of which nearly two hundred have been cata- 
logued, he executed about twenty etchings, several of 
which appear from their dates to have been done in his 
fourteenth year They are simple bnt pleasing in tonality, 
and are distinguished by great directness of method, and 
by delicacy and certamty of touch. Adrian Vandevelde 
died at Amsterdam in. January 1672. 

VANDEVELDE, William: (1633-1707), the younger, 
marine painter, a son of Wdham Vandevelde, the elder, 
also a painter of sea-pieces, was born at Amsterdam in 
1633 He was instructed by his father, and afterwards 
by Simon de Vlieger, a marine painter of repute at the 
tune, and had achieved great celebrity by his art before 
he came to London. In 1674 he was engaged by Charles 
IL, at a salary of .£100, to aid his father m “ taking and 
making draughts of searfights,” his part of the work being 
to reproduce in colour the drawings of the elder Vandevelde. 
He was also patronized by the duke of York and by 
various members of the nobOity. He died in London on 
6th April 1707. 

It seems probable that most of Vandevelde’s finest works were 
executed before his residence in England, for they represent news 
off the coast of Holland, with Dutch sbippmg His best produc- 
tions are dehcate, spirited, and finished m handlma and correct 
m the drawing of the vessels and them ri^gmg 'Eie numerous 
figures are telnagly mtroduced, and the artist is successful m hia 
rendenngs of sea, whether m calm or starm. His later produotions 
are less carefully finished, and leas pure and transparent in colour. 
Vandevelde was a most prolific artist : m addition to his painting, 
of which Smith catalogues about three hundred and thirty, he 
executed an immense numher of drawings, sketches, and studies, 
wludbi SM prized by collectors. 

VAN DIEMEN’S LAND See Tasmania. 

VAN DYCK, Sra Anthony (1599-1641), painter, was 
bom in Antwerp on 22d March 1599. Though the name 
of Yan Dyck is frequently met with in the list of Antwerp 
painters, Anthony’s pedigree cannot be traced beyond his 
grandparents, who were silk mercers of some standing. 
He was the seventh of twelve children of Francis Van 
Dyck, an Antwerp tradesman in good circumstances, and 
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not, as has been asserted, a painter on glass at Bois-le-Duc. 
His mother, Mana Capers, who died when he was scarcely 
eight years of age, seems to have attained a certain degree 
of excellence in art needlework. Of the boy's early educa- 
tion nothing is known. He was bttle over ten when he 
was apprenticed to Henry Van Balen, the painter of many 
dehcate little pictures, an occasional collaborator of 
Rubens, and the master of Snyders Brom a document 
discovered some twenty years ago m the state paper office 
at Brussels, relating to a lawsuit between a picture dealer 
and an Antwerp churchman, which arose out of the sale, 
in 1660, of a series of Apostles' heads ascribed to Van 
Dyck, It appears that, as far back as 1615, Van Dyck had 
worked independently, with pupils of his own, and that 
his pictures were greatly valued by artists and amateurs.^ 
Before he was nineteen (February 1618) Van Dyck became 
a full member of the Antwerp guild of pamters, and 
some idea of his ability at the time may be gained from 
the excellent portraits of an old lady and gentleman, 
ascribed till quite recently to Rubens, m the Dresden gallery 
(Nos. 854 and 855). Dated 1618, they were originally 
entered as works of Van Dyck, and, as Prof Woermaun 
observes, are undoubtedly the same as those spoken of by 
ifols m his ilS. annotations on Walpole's Anecdotes^ now 
in the library at Brussels. But Ihe same admiration 
cannot be accorded to the earliest religious composition 
known to have been painted by him — Ohrist Fallmg under 
the Gross, in St Patd's at Antwerp. This picture, of some 
ten life-size figures, still preserv^ in the place for which 
it was originally destined, distinctly proves that from the 
outset of his career Van Dyck's power of conception was 
vastly inferior to his refined taste as a portrait painter. 
At first sight it would seem also that with him, as with 
most other Flemish painters of the period, every concep- 
tion, whether sacred or profane, needed to be cast in the 
mould of Rubens. It would be too much, however, to 
assert that Van Dyck at this time stood under the guid- 
ance of that master; their association indeed does not 
seem to have begun until 1619, and Bellori (1672), who 
got his information from Sir Kenelm Digby, Van Dyck's 
bosom friend, tells us that he was first employed m malang 
drawings (probably also chiaroscuros) for the use of the 
great master's engravers, and that among works of the 
kind one of the first was the Battle of the Amazons (1619). 

In 1620 we know that Van Dyck was working witii 
Rubens, for on 20th March, in making arrangements with 
the Antwerp Jesuits for the decoration of tiieir (ffiurch, 
the great master is allowed to avail himself of his pupil’s 
assistance, and obtains for him the promise of a picture 
This proof of Van Dyck's personal reputation is fully con- 
firmed (17th July) by a correspondent of the eaxl of 
Arundel, who spe^ of Van Dyck as a young man of one 
and twenty whose works are scarcely less esteemed than 
those of his master, and adds that, his relations being 
people of considerable wealth, he could hardly be espected 
to leave his home. Van Dyck was, however, thus persuaded, 
for on 28th November Sir Toby Mathew mentions the 
artist’s departure to Sir Dudley Carleton, adding that he 
is in r6ew]>t of an annual pension of iSlOO from the king 
lljhere is’eyBienpeof;Van. Dyck's presence in London tfil 
tie end of F^ruaty 1621* He is first mentioned in the 
order-books of the Exchequer on the 17th of that month 
as receaviog a reirard of 4100 “for s^Jecial Service by him 
ppifdrhied for His and on the 28th, "Antomo 

van Dyc^ SU is ^owed to travaile 

8 months, he fevinge dbte^eid his Ida**®® leave in that 
behalf, as was ^affied by the El cd AxunddL” What 
Van Dyck did in London is not k;novm. Among hia 

^ Prof. Wosrmaim has identified several Of the Apostles’ heads here 
spoken of with some paintings in the gallery at Cresdan. 


nmnerous paintings still preserved in Enghsh houses one 
only is admitted as belonging to the penod of this first 
visit, a full-length portrait of James I m the royal collec- 
tion. That he was at the time a portrait pamter of the 
rarest ment may easily be seen from hia own likeness of 
himself when still quite young and beardless, in the 
National (Mlery (London), in the Pinakothek at Munich, 
and m the private collections of the duke of Grafton and 
Sir Richard Wallace. In this last admirable specimen the 
young painter has represented himself m the character of 
Pans. Early paintings by Van Dyck are certainly not 
scarce in British galleries ; and at Dulwich there is his 
admirable Samson and Dehlah, wrongly ascribed to 
Rubens 

Van Dyck is supposed to have profited by his leave of 
absence to visit Pans and The Hague , but it is much 
more probable that the eight months were spent in Ant- 
werp, where Rubens was greatly in need of his assistance 
for the church of the Jesmts After this Van Dyck most 
probably returned to London and remained there till the 
end of 1622, when his father died The precise date of 
his departure for Italy — ^perhaps at the beginmng and cer- 
tainly in the course of 1623 — has not been ascertained. 
But he la known to have left with Rubens a considerable 
number of pamtings, most of which have been identified 
m Madrid, Berlin, Dresden, &g , and show that study, as 
well as advice, had long since made the painter acquainted, 
through Rubens, with those pnnciplea of picturesque ex- 
pression which he was now about to see exemplified so 
splffladidly lu the works of the Venetian and Genoese 
^ools. Has previous acquaintance with many excellent 
examples of Titian, Tintoretto, and others m Rubens’s own 
collection can alone account for the remarkably glowing 
tints of Van Dyck’s earliest paintings. In fact, such 
works as the Martyrdom of St Peter (Brussels), the Crown- 
ing with Thorns (Berlin), the Betrayal of Chnst (Madrid 
and Lord Methuen), St Martin Dividing his Cloak (Wmdsor 
Castle), — ^a magnificent production, generally ascribed to 
Rubens, but easily identified through Van Dyck's admir- 
able sketch at Dorchest^ House, — incontestably prove 
that, in point of colouring, Venice at this moment stood 
higher in his predilection tiian Antwerp. 

It IS unnecessary to dwell on a number of tales con- 
nected with Van Dyck’s eaxly life, all of which have on 
closer exaraination proved to be apocryphal, but one story 
has been too frequently told to be altogether ignored. 
At the very outset of his Italian journey the inflammable 
youth was captivated by the beauty of a country girl, and 
for the love of her painted the altar-piece still to be seen 
in the church at ^venthem near Brussels, in which he 
himaeK is supposed to be represented on a grey horse, 
given by Rubens to his pupfi. It is now known, however, 
tiiat the picture was commissioned by a gentleman hving 
at Saventhem (to the charms of whose daughter Van Dyck 
in reality seems not to have been altogether insensible), 
and a closer stndy makes it almost certain that it was 
executed after, not before, hia Italian j'oumey. On a re- 
duced scale, and with the omission of two or three figures, 
the St Martin at Saventhem is a reproduction of the picture 
at Wmdsor Castle 

No master from beyond the Alps ever took up a higher 
position than Van Dyck among the most celebrated repre- 
sentatives of Italian art. Study, as a matter of course, 
had been one of his principal objects. No doubt can be 
entertained as to the great influence exerted by the works 
of Titian and Paul Veronese m the development of his 
genius; still the individuality of the painter remains a 
striking feature of what may be termed his Italian works, 
especially portraits. Their peculiar character seems to 
ongimte even more in the statelmess of the personages 
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he was fortunate enough to have as sitters than in any 
desire to follow individual predilection or pi evading 
fashion. As in later years Van Dyck gives us a striking 
picture of the higher classes in England, so at this stage 
he makes us acquainted with Italian beauty and style, 
and at no other penod is his talent more advantageously 
shown than m some of the glorious portraits he painted 
at Kome, at Florence, and above all at Genoa. At Rome 
he resided with Cardinal Gmdo Bentivoglio, who had been 
papal nuncio in Flanders from 1607 to 1617 For this 
patron were painted several works of very great import- 
ance, the most renowned being the prelate’s own portrait, 
now in the Pitti Palace at Florence. Another work was 
a Crucifixion, representing Christ dymg on the cross with 
uplifted eyes Most probably the picture spoken of by 
Bellon ought to be identified with the admirable edition 
now in the gallery at Naples, catalogued as “ Scuola di 
Van Dyck,” unsurpassed by any of those at Antwerp, 
Paris, Vienna, Rome, or elsewhere. Besides these he 
painted rehgious subjects and portraits, several of whidi 
are reckoned among Lm finest examples, such as the portrait 
of Francis Duquesnoy, the famous sculptor, belonging to 
the kmg of the Belgians, and those of Sir Robert Shirley 
and his wife, in Persian attire, now at Petworth 

BeUon tells us of Van Dyck’s prepossessing appearance, 
of his elegance and distinction, altogether so different from 
the habits of his compatriots in Rome, who formed a jovial 
“gang,” as they termed their association Van Dyck seems 
to have kept out of their way, and incurred in consequence 
such annoyance as made his stay in Rome much i^ortei 
than it would otherwise have been In the company of 
Lady Arundel, who tried to persuade him to leturn to 
England, he travelled to Turin, and perhaps produced 
some of the paintings now in the royal gallery there, such 
as the spirited portrait of Thomas of Savoy on his splendid 
black charger. But he was eager to reach Genoa, where 
Rubens had worked with great success some twenty years 
before, and where his Antwerp friends, Luke and Cornelia 
de Wael, for many years resident in Italy, now were. Von 
Dyck remained their guest for several months, and their 
portraits, now in the Pinacoteca Capitohna at Rome (en- 
graved by W. Hollar from the monochrome at Cassel), may 
be supposed to have been one of his first Genoese pro- 
ductions. Though several of the palaces of the “superb” 
city no longer retain their treasures, and among the speci- 
mens of Van Dyck’s gemus stiU left too many have been 
greatly injured by cleaning and retouching, Genoa can still 
boast of a good number of his most attractive productions, 
portraits of the beautiful ladies and haughty cavaliers of 
the noble houses of Dona, Bngnole Sale, Pallavicini, Balbi, 
Cattaneo, Spinola, Lommelim, and GnmaldL It would 
scarcely be possible to speak too highly of such works as 
the portrait of the lady in white satin and the Durazzo 
children at the Durazzo Palace, the Balbi children at 
PaUshanger, the Marchesa Balbi at Dorchester House, the 
equally beautiful portraits of the Lommehni and of the 
knight m black armour, buff jacket, and boots in Hie 
national gallery at Edinburgh, or the Marchesa Bngnole 
Sala at Warwick Castle. Van Dyck’s “ Genoese manner ” 
is a current expression, and indeed his Genoese portraits 
are remarkable for their nchness of tonality and what 
might be called royal splendour, perhaps never before at- 
tained in works of the kind. This we may suppose to 
have had its origin, not only in his recent study of Titian 
(Van Dyck havmg, it is said, first spent some time at 
Venice), but also in decorative necessities, — the size of the 
palatial galleries and the nch hues of the Genoese velvets, 
on which these portraits were to find their place, obliging 
the painter to find a most uncommon strength of contrast 
It must also be acknowledged that the beauty and distmo- 
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tion of Van Dyck’s models are greatly enhanced by a 
splendour of costume entirely different from the dulness 
then prevalent almost everywhere else. In Italy, more- 
over, he found the reality of those gorgeous backgrounds, 
— ^flowmg draperies, beautiful gardens, ornamental pillars, 
marble terraces and balustrades, — which elsewhere must 
be regarded as fictions merely. Here, finally, he was for 
the first time called upon to paint some of his grandest 
equestrian portraits, and the often-recurring grey steed 
with flowing mane (an admirable study of which belongs 
to Lord Brownlowl was first employed for the portrait of 
Antomo Giuho Bngnole (still at Genoa) and for another 
picture which we may suppose to represent the same per- 
sonage at Stafford House As with Rubens, Titian seems 
to have been paramount m Van Dyck’s regard Copies 
m great number we know he possessed of the master’s 
best works, and several httle sketches m the British 
Museum bear proof of his devout study of the great 
Venetian Some of Van Dyck’s earher paintings, rehgious 
and mythological, — the Tribute Money (Bngnole Palace), 
Holy Family (Turin), Virgm and Saints (Louvre), Virgin 
(Grosvenor House), Martyrdom of St Lawrence (S. Maria 
dell’ Orto, Venice), Bacchanal (Lord Belper), engraved at 
Genoa as early as 1628, St Sebastian (Edinburgh), — are 
certainly Titianesque in the extreme. Still the master’s 
individuality is not obliterated, and the gallery at Parma 
has a Virgin with the Infant Asleep which may be termed 
a marvel of realistic simphcity. 

Van Dyck is said to have sailed from Genoa to Palermo 
and there to have pamted several persons of rank, includ- 
ing the viceroy, Emmanuel Philibert of Savoy While 
in Sicily he became acquainted with the painter Sofonisba 
Anguisciola (or Angussola), who was then over nmety 
years of age and blind , and he was wont to say he had 
received more valuable information from a blmd woman 
than from many a seeing man No important works of 
Van Dyck are now to be found m Sicily. Bellon tells 
im that a plague broke out and compelled him to leave 
abruptly, taking with him an unfin^ed picture of St 
R(^{^a, destined for a confratermty of that name, and 
which was completed in Genoa The composition wus 
repeated m Antwerp for the Badielors’ Brotherhood, a 
picture now in Vienna. Van Dyck most probably re- 
mained in Genoa tiU 1627, and here in all likelihood he 
met and pamted the sculptor George Petel, whose portrait 
is now in Munich, and who was frequently employed by 
Rubens , the De Jodes, father and son, the celebrated en- 
gravers, who are represented together in a masterly por- 
trait m the Capitol at Rome, the companion picture to the 
brothers De Wael, and Nicholas Laniere, musician-m-chiet 
to Charles L, a painting spoken of in Van der Dort’s cata- 
logue as “ done beyond the seas.” Laniere was in Italy 
precisely at this tune and it was through his portrait (now 
at Wmdsor Castle), Walpole assures us, that Van Dyck 
attracted the notice of Charles I. 

Embarking for Marseilles, Van Dyck is said to have 
stopped at Aiy with Peiresc, the famous scholar and friend 
of Rubens, and thence to have gone to Pans, where most 
probably he painted the beautiful portrait of Langlois the 
pnnt-seller (belonging to Mr W. Garnett), a work still influ- 
enced by Itahan reminiscences, and had the opportunity 
of meetmg Callot, Simon Vouet, and Dupuy, the king’s 
librarian, — all of whose portraits were engraved from his 
drawings in Antwerp. According to some authors, he also 
worked in Holland before returning to his native town ; 
but the supposition rests entirely on two portraits m the 
museum at The Hague, dated 1627 and 1628, and repre- 
sentmg a lady and gentleman, with the Shield arms. 
The lady is easily identified by a well-known print by 
Clouwet as Ann e Wake. The Wake family resided m 
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Antwerp, and both portraits may have been painted there. 
There is no recorded proof of Van Dyck’s return to Ant- 
werp before 6th Marci 1628. One of his sisters had died 
in a convent the year before, and he now made a will in 
favour of Susan and Isabella, two other sisters, also nuns 
That Van Dyck was in Antwerp on 18 th May is proved 
by a letter from Lord Carlisle to Buckingham (Samsbury, 
CnL), but It is stated in BuUart’s Acadhme, published m 
1682, that he returned again to London in 1629, without, 
however, attracting the ^g’s attention It is very likely 
that Lady Arunders endeavours to get him back to Eng- 
land were now successful, and that the beautiful portrait 
of Lord Thomas, at Stafford House, belongs to this period. 

Great as may have been the strength of Italian re- 
miniscence, from the moment Van Dyck again trod Flemish 
soil the influence of Eubens became predonunant, and we 
can scarcely doubt that a competition speedily arose be- 
tween master and pupil. At this period churches and 
convents were numerous and richly endowed; and the 
number of pictures, stained glass windows, and elaborate 
carvings in Belgian chnrches before the French conquest 
was enormous Hardly fifty years had elapsed since these 
buildings had been stripped of their artistic treasures, and 
the devout were now eager once more to adorn them 
with productions of the greatest pamters. Hence Van 
Dyck’s share could be very copious without in any degree 
interfering with the vast undertakings assigned to Eubens 
The latter was also absent for many months in 1629 and 
1630, so that Van Dyck was for a time the first master in 
the Netherlands. Among the earliest works after his 
return to Antwerp we find the Crucifixion, given to the 
Dominican nuns, in accordance with the wish expressed 
hy the painter’s dying father, and now in the Aiitwerp 
museum. The figures are life-size, and at the foot of the 
cross, besides a weeping angel, are St Oatherme of Siena 
and St Dominic. Neither in type nor in general effect 
does it suggest the master’s immediately preceding works 
As a new feature we observe a kind of elegance, not 
entirely free from mannerism, wHch is often conspicuous 
With Van Dyck even when the technical excellence com- 
mands our warmest admiration. Inspiration, as Waagen 
observes, was far more hmited with Van Dyck than with 
Eubens. His truly dehcate nature led hun to restrain his 
conceptions within the bounds of an academic evenness, 
geuer^y more pleasing to the uninitiated than the strength 
of expression which sometimes imparts a sort of violence 
to the works of Eubens. To Van Dyck’s second — more 
justly speaking third — maimer belong some of his best 
religious wor!&. The Orueifixioa in the cathedral at 
Mechlin is termed by Sir Joshua Eeynolds one of the 
finest pictures in the world. Other Crucifixions are in St 
Hiohael’s at Ghent (sketches in Lord Brovmlow’s collection 
and the Brussels museum) and m the church at TOTnonde 
Still finer are the two works painted for the Antwerp 
Jesuits and now at Vien^ — ^the Blessed Herman Joseph 
Elneeting before the Virgin and St Eosalia Crowned by tiie 
Infant Saviour. To thm penod likewise belong the cde- 
biatod Elervation of the Gross at Oourtrai and the St 
Augustinie in Bcstasy, in the church of the Jesuits at 
Afitwe^ j ,the g^eral' e[flfect of this last, it must be ac- 
knowledge^ iWiw^ E^yE©ld% is inferior to the beautiful 
ingravmg 1:^ Be Jdd^ also to the earl of North- 
Srbok^fnjL^iJlceqtk t At Dulwich we find the first 

dear of the compositioii, with infeny inter^ting differences, 
■t may be a matter ln®,vidaai preference to pronounce 
Tan Dy<ik^s‘ Flemish pcfirtrsite superior to tiiose of an 
^lier period ; but nobo<^ can faW‘ fSo admit that, tech- 
lieatly sp^Mng, th^ irtdiwaite a fur&er^s%> , towards per- 
e<^n. The darkness of tho Genoese - portraits has 
pushed j hroad daylight now freely iHunainates the 
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model, and such works as the portraits of Cornelius Van 
der Geest (National Gallery, London) and Ambrogio Spinola 
(Rev W H. Wayne) are perhaps as close to material ex- 
cellence as any pamting could be. The fuU-length like- 
nesses of Philip Le Roy (1630) and his wife (1631) (at 
Manchester House) and of Mary Louisa of Tassis (Prince 
Lieehtenstein, Vienna) are not only the finest examples of 
the master’s talent, but deserve to rank among the most 
beautiful portraits ever painted The Snyders at Castle 
Howard is regarded by Waagen as not inferior to the 
most celebrate Raphaels, Titians, or Holbems, and of 
almost equal excellence are the Wife of Colin de Nole 
in the Munich gaUery, the Lady and her Daughter at the 
Louvre, and the Lady in Black at Cassel. 

Rapidly nsmg to honour and wealth, Van Dyck shared 
wltfci Rubens the official title of court pamter, and his 
numerous portraits of the Infanta m her monastic garb 
(Pans, Vieima, Turiu, Parma, &c.) bear testimony to the 
great favour in whick he stood with her. When Mary 
de’ Medici, after her flight from France, took up her re- 
sidence in Brussels (1631), she honoured Van Dyck, as 
weE as Rubens, with repeated visits, and several times 
called upon him to paint her likeness, as well as tibose of 
Gaston of Orleans and his wife Margaret of Lorraine, and 
several of the personages of their court From Gerbier’s 
letters we learn that Van Dyc^ at tins time was con- 
templating another journey to England, and was very 
anxious to be commissioned by the infante and the queen 
of France to take over their portraits as presents for the 
king and royal family. He soon travelled to The Hague 
to paint the pnnce and prmcess of Orange and their son. 
Quite at the beginning of 1632 Constantine Huygens, 
who was then living at The Hague, inscnbes in his diary, 
“Pingor a Van Dyckio.” When, towards the end of 
March, Van Dyck sailed for England, he took all these 
portraits with him, as we learn from an account of the 8th 
of August 1632 (Carpenter’s FutormL Ifotices) Dutch 
authors speak of a visit paid by Van Dyck to Frans Hals 
at Haarlem, and of a portrait of the latter through which 
the Antwerp master was at once recognized by his Dutch 
colleague. An engraving of a portrait of Hals after Van 
Dyck seems to confirm the story 

In undertaking this new journey to London, Van Dyck 
ms assured of success, for Gerbier’s letters show that the 
king had personally desired his presence. As early as 
March 1629 Endymion Porter, one of the gentlemen of 
the king’s bedchamber, had been commissioned to order 
a picture from Van Dyck, Rinaldo and Aimida. The 
composition is well known through De Balliu’s first-rate 
engraving, and the canvas, now belonging to the duke of 
Newcastle, may be looked upon as one of the master’s 
finest creations Rubens was in London at the time the 
picture arrived, and to him we may in a great measure 
attribute the realization of Van Dyck’s plans and the ex- 
ceptional favours bestowed upon him almost from the day 
of his arrival in London. Besides the title of paonter m 
ordinary, and the grant of , an annual pension of ^200, he 
received the honour of knighthood after a residence of less 
than three months at court (5th July 1632). Van Dyck 
rapidly achieved populanty among the higher classes, and, 
as Walpole says, his works are so frequent in England 
that to most Englishmen it is difficult to avoid thinking 
of him as their countryman 

His refilled nature is strikingly iHustrated m his ad- 
mirable interpretation of English beauty and style. And, 
if Van Dyck be compared to Mytens and Cornelius Janssen, 
the most distinguished painters employed by the English 
court immediatdy before him, few artists, whether in Eng- 
land or elsfewhere, have more richly endowed their models 
with distinction of feature and elegance in bearing. To 



VAN 

him may he applied what Opie says of Titian, “ that he 
combines resemblance with ignity, costume with taste, 
and art with simphcity.” We are particularly struck with 
the thorough and immediate identification of his talent 
with local tastes and exigencies Charles I and Henrietta 
Maria, although pictured by several other painters, are 
known to posterity exclusively through Van Dyck, not 
from a greater closeness of resemblance to the original, 
but from a particular power of expression and bearmg, 
which, once seen, it is impossible to forget Lodged at the 
expense of the crown, -with a summer residence at Eltham 
PaJace, Van Dyck was frequently honoured with the visits 
of the kmg at his studio at Blackfnars Portraits now 
followed each other with a rapidity scarcely credible to 
those unacquainted with the artist’s method In fact, his 
mode of living and his love of pleasure sufficiently explain 
his great need of money. During the first year of his 
presence m England he pamted kmg and queen a 
dozen times. The first of these noble portraits is the 
admirable full length of Charles I, with the queen and 
their two eldest children, at Wmdsor Castle The style 
he adopted in England is generally termed his third manner, 
we might better say his fourth, as he already had a very 
particular style before he set out on his Italian joum^. 
De Piles gives us some account of Van Dyck’s methods at 
this period of his career. He began wuth a small sketch 
on grey paper with black and white chalks, or a mono- 
chrome in oils. This study was passed on to assistants m 
order to be copied on the requured scale When the 
clothes were sufficiently advanced by the pupils from those 
sent by the model, as well as the background and acces- 
sories, the master was enabled m a few sittmgs of an hour 
each to complete the work. Van Dyck excelled in paint- 
mg the hands , he is said to have kept special modds for 
this part of his work It need hardly be said that a system 
of this kmd, although employed by Eubens for his larger 
creations, was exceedingly ill adapted to portrait painting 
In Van Dycks later productions we too often detect marks 
of haste, as if the pencil were becoming a mere implement 
of trade. 

Nearly the whole of 1634 and 1636 were spent by Van 
Dyck in the Netherlands ^ The archduchess died on 1st 
Decemba: 1633, and Van Dyck naturally wished to get 
his official title renewed by her successor, Eerdmand of 
Austria, brother of Philip TV. That Van Dyck's residence 
in Antwerp was only to be temporary is shown by the 
power given to his sister Susan for the administration of 
his affairs in Belgium (14th Apnl 1634). On the arrival 
of the new governor Van Dyck was immediately called 
upon to pamt his likeness, a picture now m the Madrid 
^Jlery, where the same personage is also represented by 
Eubens and Velazquez Several other portraits of Eer- 
dmand, either in h^ cardinal’s robes or iu military dress, 
by Van Dyck, occur elsewhere. One on horseback was 
exhibited at the Grosvenor Gallery, London, in 1887 as 
the duke of Alva (the property of Mr S Kynaston Maha- 
waring). Van Dyck was greatly m demand at this time, 
and hm prices were correspondingly high, as the Antwerp 
municipality found when they asked for a portrait of the 
late infanta to decorate one of the triumphal arches for 
the reception of the new governor The most important 
of Van Dyck’s works, at any rate as a portrait painter, 
belong to this period. The picture representing in life 
she ^e members of the Brussels corporation, which was 
destroyed by fire during the siege of 1695, is spoken of 
with intense admiration by several writers. BuJlart, for 
instance, is very enthusiastic about its fine colour and life- 
like qualitiea. Among the religious paintings of undis- 

1 It is not generally known ttat his brotlier, an Antwerp prieat, 
had been callad over by the queen to act as her chaplain. 
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puted excellence belonging to the same penod are the 
Adoration of the Shepherds in the church at Termonde, 
and the Deposition, where the body of Christ rests upon 
the lap of the Virgm, in the Antwerp museum. Among 
the portraits are the admirable full length of Scagha, the 
king’s freqnent agent m the Netherlands (at Dorchester 
House , a rejibca m the museum at Antwerp), the eques- 
trian portrait of Albert of Arenherg (Arenberg Palace at 
Brussels), and a portrait of the same nobleman on foot, in 
the black velvet Spanish dress with golden chamberlain’s 
key (long said to be Rubens) at Althorpe, the full length 
of Helena Fourment, Euhens’s second wife (at St Peters- 
burg), the beautiful duchess of Havre, Mary Clara de Croy, 
signed and dated 1634 (Mr Ayscough Fawkes), and other 
members of the same family (at Mumch), Thomas of Savoy 
^at Berhn), an admirable h£^ length of a lady m black 
(in the Belvedere at Vienna), and above aU the grandiose 
picture m which John of Nassau is represented at full 
length, with his wife and children (at Pan^anger) Several 
portraits of Brussels and Anttverp magistrates must also 
be mentioned, the most important bemg John Van Mer- 
slraeten, a Brussels lawyer (at Cassel). 

After bemg chosen honorary president of the Antwerp 
guild of St Luke, Van Dyck returned to London before 
Qie end of 1635. In spite of the vast number of his later 
portraits, some of them deserve to be ranked among the 
most celebrated of his productions The royal children in 
the ^Uery at Turm (1635), the portraits of Charles I in 
the Louvre and m the National (Mlery, London, the picture 
of the Pembroke family at Wilton House, Sir George and 
Sir Francis Villiers, and the earls of Bristol and Bedford, 
at Althorpe, as weU as those of Francis EusseU, fourth 
earl of Bedford, and Anne Carr, his consort, at Wohum 
Abbey (1636), all belong to the years immediately follow- 
ing the master’s return from the Netherlands. 

He now marned Lady Mary Ruthven, daughter of Sir 
Patrick Ruthven and gr^d-danghter of the earl of Gowrie 
There are several portraits of her by her husband, the most 
important being in the Munich gallery, in which she is 
represented in white satin, plajpg on the violoncello. She 
is also said to figure as the Virgin in a picture belonging 
to Lord Lyttelton There is a capital engraving of her 
by Bolswert. In another picture, said to be Mary Enthveu 
(belonging to Mr J. C. Herford), an exceedingly handsome 
lady IS represented as Hermmia Putting on Clarinda’s 
Armour. There can be no doubt as to the model having 
been Margaret Lemon, a celebrated beauty, whose portrait 
was engraved by W. Hollar and J. Morm and painted by 
Van Dyck at Hampton Court “She was,” says M Law, 
in his excellent catalogue of this gallery, “ the most beauti- 
ful and celebrated, though far from being the only mistress 
of Van Dyck. The great artist, in fact, loved beauty in 
every form, and found the seduction of female charms 
altogether irresistible. She lived with him at his house 
at Blackfnars ” The precise date of Van Dyck’s marriage 
Ims not been ascertained. It was probably towards the 
end of 1639 The union is said to have been promoted 
by the artist’s friends in order to save him from the con- 
sequence of his pernicious way of hvmg. Margaret Lemon 
resented the event most cruelly, and tried to maim Van 
Dyck’s right hand. 

Van Dyck found few occasions in England to paint any- 
thing but portraits. He seems to have been decidedly 
underrated by the king and queen as an imaginative painter. 
At the very time of Ms employment on the heautihil por- 
traits of Henrietta Maria, destmed to serve as models for 
Bernini’s bust, Gerbier was secretly negotiating with 
Jordaens, by order of Charles, for the decoration of the 
queen’s apartments at Greenwich (1639). There exists, 
at Bdvoir Castle a sketch by Van Dyck representing a 
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procession of the knights of the Gaxter, a really grandiose 
compositionj engraved by Cooper. We know from Bellori 
that Van Dyck had suggested through his friend Sir 
Kenelm Digby, for the banqueting room at Whitehall, a 
series of decorations illustrating ^e history of the order 
of the Garter, and that the king had been much pleased 
with the idea. The plan, however, failed through the ex- 
cessively high price asked by the painter, and perhaps also 
because the king had thought of havmg the work done 
in tapestry. Van Dyck’s pension was five years in arrear, 
and, instead of £560, he received finally, besides his pen- 
sion, only £ 200 . 

When the news of Rubens’s death reached London 
(June 1640) Van Dyck contemplated a return to his 
native country, and a letter from Ferdinand of Austria to 
Philip IV. speaks of his intended journey to Antwerp on 
St Luke’s Day (18th October). Rubens had left unfinished 
a senes of pamtings commanded by the king of Spain, and 
from correspondence published by Professor Justi we learn 
that Van Dyck had been thought of to give them the 
fim abi ng touch. But he absolutely refused to finish them. 
It was then agreed that he should paint an independent 
canvas destined to complete the series. Van Dyck was 
debghted with this order, and Ferdinand tells his brother 
that he returned to London in great haste “ to make pre- 
parations for his change of residence ; possibly,” adds the 
letter, “he may stilL change his mmd, for he is stark mad.” 
Whether Van Dyck found it possible to work during Ms 
short stay in the Netherlands is a matter of doubt. In 
the museum at The Hague are six medallion portraits 
of Constantine Huygens and his children, dated 1640. 
They have till lately been ascribed to Van Dyck, but are 
now said to be by Adrian Hannemann, a Dutchman, and 
one of his ablest assistants. In any case they are of small 
importance. Most authors suppose that Van Dyck’s prm- 
cipal object in travelling to the Continent was to be en- 
trusted with the decoration of one of the galleries of the 
Louvre. There may be some truth in this, for Marietta 
speaks of a letter he saw, written by Claude Vignon, the 
Aench painter, in January 1641, asking Langlois for an 
introduction to Van Dyck, who was then in Paris Unfor- 
tunately the great pamter was thwarted in his aspirations 
BDis health was beginning to faiL After his return to 
London he was frequently obliged to interrupt bis work , 
and a letter written (13 th August) from Richmond by Lady 
Anne Roxburgh to J^on W. van Brederode at The Hague 
states that the portraits of the Prmcess Mary had been 
greatly delayed trough Van Dyck’s illness, and that the 
prince’s (William IL of Orange) would be ready in eight 
days. “As Van Dyck intends leaving En^and in the 
course of ten or twelve days at latest,” she adds, “he wiU 
take the paintings himself to the princess of Orange.” These 
portraits, now in the museum at Amsterdam, are the last 
Van Dyck painted in England. They are considered to be 
inferior , and the last edition of the catalogue terms them 
copies. But of works dated 1639 the portrait of Lady 
Pembroke, m the gallery at Darmstadt, is a really fine 
i^iewimen j and to the same year belongs a full-length por- 
trait' o| A^r^ Goodwin at Chatsworth. The twin portrait 
of Thomas Blilligrew, in the royal collec- 

tion, dkSed' % certainly most delicate, but very weak 
in tono ^ 4ig^t Jp h^sodlag* Van Dyck sailed in Septem- 
ber,^ andsiaxifealiy time with Ms Antwerp friends. 

Li Oc^ber he readied Parish axed succeeded in obtaining 
some important when, ofi ifith November; he was 
compelled to xMiga Ms CQj]D 3 mieshwsiO& account of the state, 
of Ms health. Scarcely threa VFee^' later (9iih December 
1641) he died at his residence dt BIsrickfriars. Tan Dyck 
was buried in old St Paul’^ wheire 4 Ijatiu iUseription was 
|)|acad on his tomb by Charles L t • 


An elegy in Cowley’s Miscellanies speaks, not only of the painter’s 
talent, but of his amiable disposition We may peihaps pomt to 
the coincidence that a Mis Cowley is in Van Dyck’s will (of lat 
December) named guardian of his child, Justiniana Anna, hom only 
eight days befoie her father’s death The painter had in the Nethei- 
lands an illegitimate daughter, Mana Theresia, who was entrusted 
to his sister, and to whom he bequeathed £4000. The name of her 
mother is not known Not long after her husband’s death Lady 
Van Dyck became the second mfe of Su Richard Pryse of Gogeiddau 
in Cardiganshire She was dead m 1646 Justmiana Van Dyck, 
who was mamed when scarcely twelve yeai’s old to Sir John Stepney 
of Frendergast, was also something of an artist . she paiuted a 
Crucifixion, with four angels receiving Chnat’s blood in chalices. 
A similar subject had been painted by Van Dyck, as Bellori tells 
us, for the duke of N orthumberland After the Restoration a pension 
of £200 for life was granted to Justmiana Van Dyck, who died 
before 1690. 

Van Dyck is one of the most hnlliant figures in the history of 
art That he should, in the same subjects chosen by Rnhens, have 
attamed the same degree of expression was scarcely possible Rubens 
was exceptional precisely through the sweep and power of his ima- 
gmation ; hut Van Dyck, applying the same principles to portiait 
pamtmg, was no less exceptional Titian, &,phael, Rembrandt, 
Velazquez, and Frans Hals are not, on the whole, supenoi to him 
in this branch They often dehght us with their technical excel- 
lence or penetratmg study of individuality, hut their conception 
remains entirely different fiom that of Van Dyck. With bun as 
with Rubens physiognomical interpretation is so intimately con- 
nected with picturesque necessity that his portraits scarcely ever 
fail to leave an indelible impression on the mmd. Burnet ohseives 
that with Van Dyck the union of the figure and the background 
seems to have been a principle, not only in. reroect of light and 
shade, hut also of colour. Thus the shapes of his lights are ex- 
tended or doubled by means of a curtam m the background, &o. 
Hence Van Dyck, quite unlike the Dutch, is not what may he 
termed an intimate portraitist. In his eyes a prmee, a warnor, a 
statesman, an artist belong to the world and to postenty, and in 
the realization of this idea no atfaims a degree of excellence seldom 
if ever attamed before him His works may be found lacking in 
solidity or displaying an unnecessary amount of motion m attitude, 
but these defects are easily compensated by a sense of proportion, 
an elegance m outbne, a vanoty of conception united m nis best 
works to the most able technic. 

Properly speaking, Van Dyck cannot he said to have formed a 
schooL He was followed to London by some of his eaiber colla- 
borators, and there soon met a considerable number of others Jan 
van Reyn, David Beek, Adnan Hannemann, Mathew Menan, John 
Bockhorst (Lang Jan), Remy van Leemput, and Peter Thys were 
foremost among foreimers, Heniy Stone and Wilbam Dobson 
among Englishmen. To their assistance the master owed much ; 
but they are also responsible for the vast number of constantly- 
recumng copies which go by lus name It often reqmres a very 
discnnunatmg eye to distinguish some of these copies from the 
original paintings. Nevertheless after Van Dyck’s death many of 
his coadpitors produced works of undeniable ment No school 
more strikingly reflects the influence of Van Dyck than the British 
schooL Stone and Dobson were, properly speakmg, the most for- 
tunate of his contiuuators , and there is littie doubt that such 
masters as Reynolds, Gainsborough, Lawrence, and Raeburn owe a 
lai^ measure of them snpenoniy to their study of his works 

Though Van Dyck’s reputation greatly suffered through the 
numerous copies he allow^ his pupils to take from hia works, 
the case is otherwise with engravmg Vorsteirman, Pontius, Peter 
de Jode, F. BaUiu, and S Bolswert were seldom more fortunate 
than when under his guidance. De Jode’s St Augustme, Bolswert’s 
Eece Homo and Oracinxion, Vorsterman’s Deposition, and especially 
Pontius’s Herman Joseph rank among the masterpieces of the art 
of engraving. Van Dyck was himself an incomparable etcher, and 
with the needle arrived at a degree of excellence scarcely inferior 
to that exhibited in his paintings. Such prints as the portraits of 
Vorstennan, John de Wad, Snyders, Josse de Momper, Adam van 
Noort, and above all his own effigy, hear witness to his prodigioiis 
knowledge of desi^. Print collectors pay extravagant pnees for a 
first proof taken from the plates engraved by Van Dyck himself 
Mr SackviUe Bale’s copy of the portrait of Wawerius fetched £600. 
Van Dyck also employ^ some of the best engravers of his tune 
for the production of a gallery of illustnous heads, men and women, 
of different countries. Whether all were taken from hie is ques- 
tionable Gustavus Adolphus and WaUenatem he can hardly have 
met. Du Breucq, the architect, he never knew. But all the 
sketches and drawings were done by himself, and are often met 
with in public and private galleries The engravings ate some- 
times vei^ heautiftil and in their first states very rare Published 
suei^ssivdy by Martin van der Enden, Giles Hendriokx, and John 
Helens, the collection ori^^aUy consisted of mxteen wamors 
and state^en, twelve scholars, and fifty-two artists. Hendnckx 
raised the number to muety-mne, and used as a frontispiece the 
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portrait of Yan Dyck, with the following mscnption: — leones 
pnneipum, mrorum doetorum, etc,, etc , nwmero centum ah Antonio 
Fan Dyck pictorc ad vivim ea^essas eiusq sumtihus an ineisa, 
1646 Seventeen editions were published, the last m 1759, inth 
124 plates Many of the plates are now the property of the ]^ench 
Government, and belong to the Chalcographie Nationale in Pans 
Literature — See W Hookham CarMnter, Pictorial Notices, consisting of a 
Memoir cf Sir Anthony Van Dyck, with a descriptive catalogue ^ the etchings esx- 
cuted iy him (London, 1844) , John Smith, A Catalogue Baisonni qfthe Works of 
the most Emijieni Dutch, Flemish, and French Painters, part iii (London, 1841) , 
J Qulffrej^ Antoine Dyck, sa Vie et son CEuvre (Paris, 1882), A Mtchiels, 
Ant Van Dyck et ses Elives (Paris, 1881) , Ign. von Sawykowskl, A Van Dyck's 
Bildnisse bekannter Personen (Lelpsic, 1858) , Fr Wlhiral, L' Iconogm^ie iTA 
Van Dyck d'apris lea Recherches d H Weber (Lelpsic, 1877) , Carl Lemeke, A 
Van Dyck (In Eohert Dohme’s Kunsf und Kunsfler, voL I , Leipalc, 1877) , Alfr 
Woltmann and K Woemiann, Gesoh. deer Malerei, vol ili (Lelpsic, 1886) , Max 
Rooses, GescMedenisder A»lweTOSchBiSWiilder«jftool (Ghent, 1879), F J Van den 
Branden, Gesell der Antm SchirderschooZ (Antwerp, 188S), Percy Rendall Head, 
Van Dyck (London, 1887) , P G Stephens, Camogue qT the Exhibition of the 
Works qfSlr A Van Dyck (London, 1887). (H H.) 

VANE, Sm Henry (1612-1662), the younger, was the 
son of Sir Henry Vane and Frances Darcy. His father, of 
an ancient family in Durham, was secretary of state and 
comptroller of the household under Charles I Henry was 
born in 1612 at Hadlow in Kent ; and after an education 
at Westminster, where he was noted for his high and 
reckless spirits, and at Magdalen, Oxford, where he neither 
matiiculated nor took his degree, he was sent to France 
and Geneva. Here he no doubt acquired the strongly 
Puritan views for which be bad been prepared by a re- 
markable change of mind when quite a boy. In spite of 
the personal efforts of Laud, who made the attempt at 
the king’s request, be refused to give them up, and fell 
especially under the influence of Pym. In 1635 be emi- 
grated to Massachusetts, where be was elected governor m 
1636, though only twenty-four years of age. After two 
yeara of office, during which he showed strikmg adminis- 
trative ability, he was defeated by Winthrop, file former 
governor, chiefly on account of the protection he had 
given to Mrs Hutchinson in the rehgious controversies 
which she raised 

Vane returned to England in August 1637 Being 
elected to the Short Parliament for Mngston-upon-Hull, 
he speedily became a leader of the Independents and a 
marked man. In order to secure him, for the court he 
was made joint-treasurer of the navy with Sir W Russell, 
and was Imighted. In November 1640 he was again 
elected for Hull to the Long Parliament Accidentally 
finding among his father’s papers some notes of Strafford’s 
advice to the king after the dissolution of the Short 
Parliament, in which Strafford justified the use of force, 
he handed them to Pym, and on 10th April 1641 was 
exammed upon them by the House j this disclosure was 
largely instrumental in bringing about Strafford’s down- 
fall He earned up the impeachment of Laud from the 
Commons, was a strong supporter, when on the com- 
mittee of religion, of the “ Root and Branch ” bill, and in 
June 1641 put forward a scheme of church government 
by which commissioners, half lay and half clenc, were to 
assume ecclesiastical jurisdiction in each diocese He 
was, in fact, foremost in all the doings of the Long 
Parliament. When war broke out he surrendered his 
office of treasurer of the navy, but was replaced in it by 
the Parliament. Hereupon he gave a rare example of dis- 
interestedness by relinqmahmg all the profite of the office, 
stated at £30,000 a year, stipulatmg only that £1000 
should be paid to a deputy. In August 1642 he was on 
the committee of defence. In 1643 he was the leading 
man among the commissioners sent to treat for a league 
with the Scots. Vane, who was bitterly opposed to the 
tyranny pf the Presbyterian system, was successful in two 
important points. The aim of the Scots was chiefly the 
propagation of their discipline in England and Wales, and 
for this they wanted only a “ covenant” The English 
46aiFed a pohtical “ league.” Vane succeeded in getting 
tbe bond termed the Solemn League and Covenanl^ 
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and further in substituting the expression ^^accordhiff to 
the word of God and the example of the best Reformed 
churches” for the latter phrase alone In the AVestmmster 
Assembly, too, he joined Cromwell m insisting upon full 
religious liberty, and in opposing the view that the taking 
of the Covenant should be necessary for ordination. In 
1644 he was charged by Essex with holding communica- 
tion with the court, but explained that he had done so in 
order to acquire information of the Royahst plans, and was 
fuUy acquitted by the House of Lords. He was on the 
committee of two kingdoms, and was engaged in the 
negotiations with Charles at Ilxbridge in 1645. He was, 
with Cromwell, a prune mover in the Self-Denymg Ordin- 
ance and the New Model, and it was he who suggested the 
filhng up of the vacant seats in parbament. His views 
of government at this time and throughout his life may 
be best studied in an important paper, the People's Case 
Stated, written shortly before his death. “The power 
which IS directive, and states and ascertains the morality 
of the rule of obedience, is m the hand of God , but the 
onginal, from whence all jnst power anses, which is 
magistratical and coercitive, is from the will or free gift 
of file people, who may either keep the power in them- 
selves or give up their subjection and will in the hand of 
another.” The king, then, having transgressed the condi- 
tion, and havmg been conquered, the people were free to 
change their form of government and, if they pleased, resort 
to a repubhc In 1646 Vane was one of the English com- 
missioners for the preservation of peace with Scotland, 
and in 1648 was appointed with others to negotiate with 
Charles at the Isle of Wight Radical as were his views, 
he refused all participation in Pride’s “purge” — the point 
where he first broke with Cromwell — and remained in 
privacy at Raby Castle in Durham until after the king’s 
death, a measure in which he took no part. In 1649, 
however, he returned to London and was placed on the 
council of state, though he refused to take the oath which 
expressed approbation of the long’s exeention. He was 
chmrman of file committee appointed to consider the mode 
of election of future parhaments, and his proposals were 
brought forward in January 1650. He aclmowledged the 
Commonwealth only so far as he found it “consonant to 
the pnnciples which have given rise to the law and the 
monarchy itself m England,” and he recognized in a parlia- 
ment, conforming in other respects to the ancient laws, the 
supreme authority of the state, whether there were a king 
at the head of it or not. He wished to reform the franchise 
on the property basis, to disfranchise some of the existmg 
boroughs, and to give increased representation to the large 
towns ; file sitting members, however, were to retain their 
seats. In this he was opposed by Cromwell, who desired 
an entirely new parliament and the supremacy of the 
army representation, and Vane stands henceforward as 
the champion of the doctrine of pure parbamentaiy govern- 
ment. His most useful quahties were exhibited, however, 
when in March 1653 he became the head of the commission 
for managing the army and navy. It was by bis exertions 
in organimtion that Blake was fitted out with the fleet 
with which Van Tromp was defeated and the supremacy 
of England at sea assured. It was at this time that Milton’s 
sonnet was addressed to him. On 20th April Cromwell 
forcibly dissolved tho Long Parliament, when Vane especi- 
ally received from the Protector studi^ insult He was, 
however, almost at once invited to rejoin the Government. 
" He answered the invitation by a letter extracted from 
the Apocalypse wherein the reign of the saints is men- 
tioned, which faith he believes will now begin.” In his 
retirement at Raby he now wrote the Betired Mavis Medi- 
tations In 1656 he proposed in A Healing Question a 
new form of government, insisting as before upon a Puritan 
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parliament supreme over tlie army. Tliis he sent to Crom- 
^v■ell, and so alarmed was the Protector at the interest it 
excited that Vane was summoned on 12th Angimt to the 
council in consequence. Eefusing to give security not to 
disturb the public peace, he was on 9th September sent 
prisoner to Carisbrooke Castle, and there remained untd 
31st December, He had previously, according to Hs 
opponents, excited the jealousy of the Government by 
“ going up and down among the Quakers, and endeavour- 
ing to withdraw them from their submission to the Govern- 
ment.” After the death of Cromwell he stood for Kingston 
and Bristol successively, and was elected, but the court 
managers gave the certificate of election to the defeated 
candidates; finally, however, he was chosen for Whitchurch 
and took his seat on 27th January 1659, at the head of 
the small body of forty republicans. He was at once 
urgent in pressing that, before Richard Cromwell, for 
whom he had a great contempt, was acknowledged pro- 
tector, the limitations of his power, and the full security 
of parliament and subjects, should he settled. Upon 
Richard's abdication he joined the army leaders in reviv- 
ing the Rump ; and, when the breach occurred between it 
and the army, he adhered to the latter, accepting a com- 
mission from them. He was one of the committee of safety 
and also of the council of state appointed in May ; he was, 
too, chairman of the army and navy commission, and soon 
afterwards of another special commission for the navy. 
In September he was made president of the council. He 
had, morever, in May, been appointed with Lambert and 
others to treat with the Dutch ambassador for freeing the 
commerce of the Baltic. When Monk arrived in London 
Vane was ordered to his seat in Lincolnshire, having been 
discharged from the parliament for espousing the cause of 
the army. 

At the Restoration Vane was imprisoned in the Tower 
by the king’s order. After several conferences between 
the Houses of Parliament it was agreed that he should be 
excepted from the indemnity bill, but that a petition should 
he sent to Gharles asking that his life might be spared. 
The petition was granted. During the conferences he had 
been moved from prison to prison, and w’^as finally placed 
in a castle in the Scilly Isles. In his captivity he wrote 
the Pecypleh Case Stated, with many other political and 
religious works of the highest eloquence and beauty. On 
7th March 1662, the Convention Parliament being no longer 
in existence, he was taken to London, and on 2d June put 
tipon his trialj which was conducted with a shameless 
absence of equity. He was refused the assistance of counsel 
and was not allowed to see the indictment before it was 
read. In his own behalf he spoke courageously and well, 
pleading the authority of the Long Parliament for his acts, 
and maintaining that the House of Commons, “represent-: 
ing the whole body of the people in case of a difference 
between the authority, royal and politic, possessed a just 
power to defend the right of the people, and to authorize 
the people of England and every one of them to defend 
them.” Charles, however, was determined that he should 
die, and, in spite of his answer to the petition mentioned 
above, wrote himself to Clarendon declaring that Vane 
was “ too dangerous a man to let live, if we can honestly 
put him out of the way.” He was therefore sentenced on 
11th June to death. On the 14th he w^as taken out to 
execution, and died with the serenity and courage which 
had marked his life. (o. A.) 

VAHILLA, a flavouring agent largely used in the 
manufacture of chocolate, in confectionery, and in per- 
fumery. It consists of the fermented and dried pods of 
several species of orchids belonging to the genus Yawdla?- 
The great bulk of the commercial article is the produce of 
^ Snail, dim, of a pod. 
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F. planifoUa, Andrews, a native of eastern Mexico, but 
I now largely cultivated in several tropical countries, especi- 
I ally in Reunion, the Seychelles, and Java. The plant has 
a long fleshy stem and attaches itself by its aerial rootlets 
, to trees, and appears to be little dependent on the soil for 
nourishment. The leaves are alternate, oval-lanceolate, 
and fleshy ; and the greenish white flowers form axillary 



Vanilla plant. A. Flower, leaf, and aerial rootlets. B. Pod or fruit. 

spikes. The fruit is a pod from 6 to 12 inches long, and 
when mature about half an inch in diameter. The wild 
plant yields a smaller and less aromatic fruit, distinguished 
in Mexico as Baynilla cimarona, the cultivated vanilla 
being known as B, corriente. Mexican vanilla is regarded 
as the best. It is principally consumed in the United 
States, which import about 100,000 Ib of it annually. 
Reunion produces about the same, quantity, which is sent 
to Bordeaux, the chief centre of the trade in France. Its 
odour is said to differ from the Mexican variety in having 
a suggestion of tonqua bean. Guadaloupe produces about 
6000 S) per annum, which is likewise shipped to Bordeaux. 
Mauritius exported 20,481 ih'in 1877. The Seychelles 
have lately produced large quantities of exceedingly fine 
quality ; the produce of these islands goes chiefly to the 
London market. The Java vanilla, grown chiefly in Kra- 
wang and the Preanger Regencies, is shipped to Holland. 
The amount exported from the East Indian Archipelago 
to Holland in 1876 amounted to about 50001b. The 
best varieties of vanilla pods are of a dark chocolate brown 
or nearly black colour, and are covered with a crystalline 
efflorescence technically known as givre, the presence of 
which is taken as a criterion of quality. The peculiar 
fragrance of vanilla is due to vanillin, GgHgOg, which forms 
this efflorescence. Chemically speaking, it is the aldehyde 
of methyl-protocateehuic acid. It is not naturally present 
in the fleshy exterior of the pod, but is secreted by hair- 
like papillae lining its three internal angles, and ultimately 
becomes diffused through the viscid oily liquid surround- 
ing the seeds. Tlie amount of vanillin varies according to 
the kind : Mexican vairilla yields 1 '69, Bourbon or Reunion 
1*9 to 2*48, and Java 2-75 per cent. Besides vanillin, the 
pods contain vanillic acid (which is odourless), about 11 per 
cent, of fixed oil, 2-3 per cent, of soft resin, sugar, gum, 
and oxalate of lime. 

Tanillin. forms crystaliiue needles, fusible at 81° C., and soluble 
in alcohol and ether, hardly soluble in cold, but more so in hoiling 
I ; water. Like other aldehydes, it forms a compound with the alkaline 
I bisulphites, and can by this means be extracted from bodies con- 
: taining it. Vanillin has been found in Siam benzoin and in raw 
sugar, and has been prepared artificially from coniferin, a substance 
found in the sapwood of fir-trees, from asafoetida, and from a con- 
stituent of oil of cloves named eugenol. It is from the last-named 
that vanillin is now prepared on. a commercial scale, chiefly in 
Germany. Vanillin does not appear to have any physiological 
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action on human bemgs when taken m small doses, as much as 10 
to 16 grams havmg been administered without noxious results. On 
small animals, however, such as frogs, it appears to act as a con- 
vulsive. It has been suggested as a stimulant of an excito-motor 
character in atonic dyspepsia The poisonous effects that have 
on several occasions followed from eating ices flavoured nith 
vanilla ai’e not to be attnbuted to the vanifla, but probably to the 
presence of tyrotoaacon {Pharm. Joicrn [3], xvii. p 150), a poison 
tound in milk which has undergone certain putrefactive changes, 
and producmg choleraic effects, or peihaps to the presence of micio- 
scopic fungi in the vanilla, the plantations being liable to the 
attack of Bacterium piUredinis. workmen handling the beans in 
the Bordeaux factones are subject to itchmg of the hands and face ; 
hut this IS caused by an Aearua which occupies the end of the pod 
In some cases, however, symptoms of dimness, weariness, and 
malaise, with muscular pains, have been felt, due probably to the 
absorption of the oily juice by the hands of the workmen These 
sjTnptoms have been attnbuted to the vanety of vanilla known as 
lanulon, but it seems equally probable that they are due to 
idiosyncrasv 

The method of cultivation and preparation of vanilla for the 
market varies somewhat m different countnes In Mexico a clear- 
ing IS made in the forest, where a few yonng trees, 12 or 16 feet 
apart, are left to serve as a support for the clunbmg steins of the 
vanilla plant Close to each tree two cuttinj^, 3 to 6 feet in length, 
aie mserted m the soil to the depth of about a foot, the upper part 
being tied to the tree. The cuttings become rooted in about a 
month, hut do not bear frmt until the third year They continue 
to hear for about thirty years. In Reunion, Mauritius, and the 
Seychelles the young plants are supported by a rude trelhs made 
between the trunks of trees. Although the plants are probably 
fertilized by insects m their native country, in R4nnion and else- 
where fertilization has to be promoted by hand. Only the finest 
flowers of each spike are fertilized, or the plants would die of ex- 
haustion The pods are cut off separately as they npen, smce, if 
over-npe, they are apt to split m drying, and if unnpe the product 
will be of inferior colour and fragrance The pods take a month 
to arrive at full size and six months longer to npen The exact 
time for collecting is judged by the crackhng of the pod when 
iinched between the fingers, ^e aroma of vanilla is developed 
ly fermentation, and is said not to pre-exist m the npe finut 

In Mexico the pods, after they are gathered, are placed in heaps 
under a shed until they to shrivel, and are then submitted 
to a sweating process They are next wrapped in a woollen cloth 
and exposed to the snn during the dav, or heated in an oven to 
140“ Ranr. if the weather is cloudy, and then enclosed in air-tight 
boxes at night to sweat. In twenty-four to thirty-six hours, accord- 
ing to size, the pods have acquired a fine chestnut-brown colour. 
They are then spread in the sun for about two months to dry, and 
are subsequently tied up into smell packets of uniform len^h 
In Reunion the pods are sorted into lengths and scalded in bouing 
water, the long pods being immersed ten seconds, those of a medium 
size fifteen seconds, and ue short ones for fully one minute. They 
are next exposed to the sun between woollen blankets for about a 
week, until they assume the cbaractenstic brown colour. They 
are then spread out under zinc-roofed sheds and turned frequently 
to ensure equal drying When the beans can be twisted round the 
finger without crackmg, the “ smoothing process " is commenced 
This consists in passing the beans between the fingers frequently, 
apparently to distribute equally the unctuous liquid which exudes 
os the fermentation proceeds, and to which the lustre and supple- 
ness of the bean are due When dry they are tied up in hnnoles 
of uniform length These are divided into three commercial 
sorts,— (1) those which are nearly black and glossy and which soon 
become frosted ; (2) those which are lighter in colour, more or less 
spotted with grey, and not so glossy , (fl) those which are gathered 
in an nnnpe condition and become little, if at all, frosted over 
with crystals. In Guiana, where an inferior quality is prepared, 
the beans are placed on ashes and left until they begin to slmvd ; 
they are then wiped, rubbed over with oil, an^ the lower end of 
the pod having been tied, are hung up in the air to dry 

O&iAr Varieties. — In Brazil, Peru, and other parts of South 
America a broad and fleshy vanilla is prepared, which has an inferior 
odour. It is believed to be obtained from F. pomporui, Schiede, 
which has been found to contain, besides from 4 to *7 per cent, of 
vanillin, another ingredient, henzaldehyda by which the odour of 
vanilla is modified. This vanety is often distinguished as vtoiUon 
in commerce. It is destitute of givre. Eio vanilla is collected 
on the banks of the Parahyba river in the province of Rio de 
Janeiro, Brazil, and is obtained from V. podmanm, LindU It has 
been found to yield I’OB per cent, of vanillin. It is of infenor 
quality, but might be improved if more attention were paid to 
the curing prooeas Guiana vanilla is a coarse vanety obtained 
from V guicBTumsis, Splitberger The pods are short, thick, and 
frequently split open, and of infenor fragiance. None of the South- 
Amencan vanillas appear to he used m Great Bntain for flavounug 
purposes, but solely for perfumery. (E. M. H.) 
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YAinNI, Lucilio (1585-1619), philosopher, was bom at 
Taurisano, near Naples, in 1585 He studied philosophy 
and theology at Borne, and after his return to Naples applied 
himself to the physical studies which had come mto vogue 
with the Benaissance. Though unmethodically cultivated 
and destitute of definite results, physical science power- 
fully affected men’s imaginations in this transition period 
between the break-up of scholasticism and the nse of 
modem thought, and exercised an important influence 
upon philosophy Giordano Bruno is perhaps the most 
striking instance of this, and Vamni in some respects re- 
sembles Bruno, though much his inferior both intellectu- 
ally and mor^y. Both represent the spirit of revolt 
against the old, the ferment and unrest of the 16th cen- 
tury. Vanini resembles Bruno, not only in his wandenng 
life, but also in his anti-Chnstian bias, and in the tragic 
death which he suffered at the hands of the constituted 
authonties. From Naples Vanini proceeded to Padua, 
where he came under the influence of Pomponatius, whom 
he styles his divine master Pomponatius belonged to the 
Alexandrist school of Aristotelians, and denied the im- 
mortality of the souL Vanini spea^ of Aristotle as “ the 
god of philosophers, the dictator of human nature, and 
the sovereign pontiff of the sages," but gives the same 
naturalistic turn to the Aristotehan doctrine At Padua, 
where he appears to have remained for several years, 
Vanini added law to his other acquirements, and he is at 
pams to print himself in his books as doctor vii'imgue 
juris He was also ordamed pnest , but, on leaving Padua, 
he led a rovmg life in France, Switzerland, and the Low 
Coirntnes, supporting himself by givmg lessons and using 
the opportunity, it would seem, for the dissemination of 
anti-rehgious views. He was obliged to flee from Lyons 
to England in 1614:, but was imprisoned in London for 
some reason for forty-nine daj^ Being set at hberty, he 
returned to Italy and made an attempt to teach m Genoa, 
but the same complaints being made against him drove 
him once more to France Here he made a valiant effort 
to clear himself of suspicion by publishing a book agiinst 
atheists, — Aniphitheatrum .^emse Prcmdervdee Divino- 
Magicmfi, necnm Astrologo-Cathdiawm, adversns Yeteres 
Philoscphos, Atheos^ Ppicureos, Pe^'ipateticos, et SUncos 
(1616), It has been said that by the weakness of his 
answers he designedly gives his opponents the victory 
under pretence of refuting them j but, though the defim- 
tions of God are somewhat pantheistic, the book is suffi- 
ciently orthodox. Yet it cannot be taken as expounding 
his own views. Vanini expressly tells us so in his second 
(and only other published) work, and the tone of that 
work would be sufficient proof without this assurance. 
Though certified by two doctors of the Sorbonne, the 
second book undoubtedly preaches a pantheism nearly 
akin to atheism, and a sensualistic ethics strongly tinged 
with unmorahty. The title {Be A dnvirandis lYaturse Beginse 
Besegue Mortahum Arcanis) correctly indicates its general 
tenor. It was published at Paris in 1616, and was soon 
afterwards re-examined by the Sorbonne and condemned 
to the flames. This was the occasion of Vanini’s leaving 
Paris, where he had been staying as chaplain to Marshal 
de Bassompierre, to whom the book is dedicated. He 
b^n to teach in Toulouse, but soon roused the clergy 
and magistrates against him. He was arrested in Novem- 
ber 1618, and after a prolonged trial was condemned, as 
an atheist, to have Ms tongue cut out, and to be strangled 
at the stake^ his body to be afterwards burned to a^es. 
This savage sentence was executed on 9th February 1619. 
During his imprisonment, it is said, he professed the most 
orthodox Catholicism, but as soon as ^ hope was gone 
gave Tent to his true feelings in ribald impieties. He 
appears to have met his fate with courage, mingled perhaps 
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with bravado. Hia moral character was loose and vicious, 
and his writings show him to have been a man of inordinate 
vanity. Though he possessed imquestionable gifts, neither 
originality nor profundity can be claimed for him as a 
thinker. His fate, however, has given him a species of 
fame. 

The best modem account of Yanmi is to be found in Cousm’s 
Fragmtnts de PhilosophiQ GartSaiems, His woiks have been repub- 
likhed by Kousselot. 

VANLOO, Chables Andrew (1706-1765), subject 
painter, a younger brother of John Baptist Yanloo (see 
below), was born at Nice on 15th February 1706. He 
received some instruction from his brother, and like him 
studied in Eome under Lutn Leaving Italy in 1723, he 
worked in Paris, where he gained the first prize for his- 
torical painting. After again visiting Italy in 1727, he 
was employed by the kmg of Sardinia, for whom he 
painted a series of subjects illustrative of Tasso. In 1734 
he settled in Paris, and m 1735 became a member of the 
French Academy ; and he was decorated with the order of 
St Michael and appointed principal painter to the king. 
By his simplicity of style and correctness of design, the 
result of his study of the great Italian masters, he did 
much to purify the modern French school ; but the con- 
temporary praise that was lavished upon his productions 
now appears undue and excessive. His Mamage of the 
Virgin is preserved in the Louvre He died at Paris on 
15th July 1765. 

VANLOO, John Baptist (1684-1745), subject and por- 
trait painter, was bom at Aii m Provence on 14th 
January 1684. He was instructed in art by his father. 
Having at an early age executed several pictures for the 
decoration of the church and public buil^ngs at Aix, he 
was employed on similar work at Toulon, which he was 
obliged to leave during the siege of 1707. He was patron- 
ized by the prince of Carignan, who sent him to Borne, 
where he studied under Benedetto Luti. Here he was 
much employed on church pictures, and m particular 
executed a greatly praised Scourging of Christ for St 
Maria in Monticelli At Turin he painted the duke of 
Savoy and several members of his court. Then, removing 
to Pans, where he was elected a member of the Frmich 
Academy, he executed various altar-pieces and restored 
the worlm of Primaticcio at Fontamebleau In 1737 he 
came to England, where he attracted attention by his por- 
trait of OoUey Cibber and of Owen HcSwiny, the theatrical 
manager j the latter, like many other of Vanloo’s works, 
was , engraved in mezzotint by the younger Faber. He 
also painted Sir Kobert Walpole^ whose portrait by Vanloo 
in his robes as chancellor of the exchequer is in the National 
Portrait Gallery (London), and the Pnnce and Princess of 
Wales. He did not, however, practise long in England, 
for his health failing he retired to Paris in 1742, and after- 
wards to Aix, where he died on 19th December 1745. 
His likenesses were strikmg and faithful, but seldom 
fiatterm^ and his heads are forcible in colouring. The 
drapm^ and accessories in his pictures were usually 
palnltad^l^l^ Achen, Eccardt, and Eoot. 

: a town of France, chef-lieu 

^ Morbihan and an episcopal see, is 
^toated on 10 miles from the Gulf of 

Moi^diaa-and’ Nantes on thb railway to 

Brest, The nartoK^ (^ked streets of the old 

town, -whidti He oh a hSI fee south, are surrounded 
by fortifications of ^ life,, and If fe centuries, 
pierced by four gates and towers and five 

bastions, connected by batil^^ts' • ^oine ol the remains 
are Boman, and in the ConWable’s Oliver de CHsson 
^ loer^ed in 1387. The mcriteriJt sifemrbs, wife public 
li ^lfiytg s, barrack convent sqUai^^v^alks, and fee port 


surround the old town. The archseologieal museum con- 
tama one of the richest collections of prehistoric remains 
m Europe There are also a museum of natural history 
and a library (10,000 volumes). The cathedral of St Peter 
overlooks the old town, burnt by the Normans in the 
10th century, it was rebuilt m the 13th, 16th, and 18th 
centuries It has no architectural interest, but contains 
the rehcs and tomb of St Vincent Ferbeb {qv) The 
curious round Chapelle du Pardon was built m 1657 in the 
Italian style. Some interestmg old houses, includmg that 
of St Vincent Ferrer and that of the parlement of Brittany, 
fee rich private collections of M. de Limur, the huge bar- 
racks, and three large hospitals should also be mentioned 
In 1882 thirty-five vessels (3480 tons) entered and seventy- 
four (7225 tons) left fee port of Vannes, which is access- 
ible to vessels of 150 tons; those of 800 tons can come 
to within 2 miles The population in 1881 was 16,667 
commune 19,284), and had increased by 1886 to 18,127 
commune 20,036; 

Vannes {Danongum), the capital of the Veneti, was at the head of 
the Armoncan league against JuLus Csesar, who in 66 B o. overcame 
their fleet and opened up their country hy six roads St Patemiis, 
the first bishop, was consecrated in 465. In the 6th century Vannes 
was ruled for a time by independent counts, but soon came under tlie 
yoke of the Franks. Nommoe, the lieutenant of Louis the Pious 
m Brittany, assumed the title of kmg m 843, and one of his brothers 
was the founder of a line of counts who distinguished themselves 
against the Normans m the 9th and 10th centuries Vannes be- 
came part of the duchy of Bnttauy under Geoffrey, who died m 
1008, and the estates of Brittany met there for the first time after 
the death of Arthur of Bnttany. In the course of the War of Suc- 
cession the town was besieged four times in 1342. Duke John IV. 
built here the castle of L’Hermine and made it his habitual residence 
In 1487 the town was for a year m the hands of Charles VIII. of 
Ikance. In 1682 Bnttany was definitively muted to France. The 
estates met at Vannes several times in the 17th and 18th centunea 
Duxmg the Revolution this town was the scene of highly dramatic 
epipdes, mcluding the execution of some of the prisoners of 
Quiheron. 

VANNUCCL Bee Peruqino. 

VAPOTJE. See Evaporation. 

VAE, a department of France, formed m 1790 of part 
of Provence, but reduced in 1860 by the formatiou of the 
department of Alpes-Mantunes, so that the Var no longer 
flows through the department to which it gives its name. 
Situated between 42° 58 ' and 43° 55 ' N. lat. and 6° 39' 
and 6° 57' E. long., Var is bounded by the Mediterranean 
on fee S , by Alpes-Mantimes on the E., by Basses-Alpea 
on the N., and by Bouches-du-EbOne on the W. In the 
N.W. it touches the department of Vaucluse. The river 
Verdou on the N. and fee Siagne on the N.E. are natural 
boundaries. The surface of the department is one of the 
most broken in France j the highest point is m the north- 
east, where a peak of the Alps rises to 6620 feet and is 
surrounded by others ranging from 4500 to 6000 feet. 
These calcareous hills are much fissured and very dry on 
the higher plateaus, but are rich in springs, which occasion 
a v^ beautiful verdure m the valleys. Towards the 
west rises the St Baume (3700 to 3800 feet), which is 
connected on the south with the hills above Toiilon (2300 
feet). The Maures (2550 feet), which extend between the 
coast from Hyferes to Fr6jus, and the valley of the Argens 
form, geologically speaking, a sort of island in Provence, 
bmng composed of gr^te, gneiss, and schists. To the 
north of the Argens rises the independent Estdrel Eange 
(2020 feet), mostiy composed of igneous rocks, wife some 
schists and porphyry The principal river is the Argens 
(71 miles), whife drama the larger portion of the depart- 
ment, traversing it from west to east, and falling into the 
sea a little south of Fr6jus. Its minimum volume is 
72,000 cubic foot, even in fee driest weather and when 
most lavishly drawn on for irrigation. Nominally it is 
navigable for 11 miles, hut in point of fact it is usi^ only 
for floating timber. Draguignan, fee chef-lieu of Var, is 
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situated on tlie Nartuby, the principal tributary of the 
Argens. Other streams are, in the north the Verdon, a 
tributary of the Durance, m the west the Huvaune and 
Arc, in the south the Gapeau, and in the east the Siagne 
The coast-line, which is one of the most beautiful and 
picturesquely varied in France, runs from west to east 
between the Gulf of La Ciotat and Cape Comarat, then 
from south-west to north-east between the Gulfs of St 
Tropez and La Napoule. The shore is dotted from west 
to east with the sand-covered remains of the Phocsean city 
of Tauroentum , the httle ports of Bandol and St Nazaire , 
the peninsula of Cape Sici6, 1180 feet high, with its 
projection Cape C4pet (see Toulon) j the roads of Toulon , 
the roads of Giens, the site of the Gallo-Eoman town of 
Pomponiana ; the penmsula of Giens, formerly an island 
attached to the mainland by two long spits of sand, 
between which lies the lagoon of Les Pesquiers with its 
“sahnes”, the great anchorage of Hyferes, shut off from 
the Mediterranean on the south by the hilly and wooded 
islands of PorqueroUes, Port-Cros, and Le Levant; the 
bold promontories of the Maures Mountains, dividing the 
coast into lovely bays , Cape Comarat (430 feet), with a 
lighthouse ; the deep Gulf of St Tropez, with perhaps the 
best anchorage m all Provence , the Gulf of Fr6jus, where 
owing to the accumulated alluvial deposits of the Argens 
the site of the Eoman port of Forum Jiihi is now occu- 
pied by the inland town of St Eaphael; the porphyry 
headlands of the Est^rel Eange, wilii the roads of A^y 
between them , and Cape Eoux (1486 feet). The clinmte 
is remarkably fine and mild on the coast, where there is 
complete shelter from the north wind, but is more severe 
in the mountains. Hyferes and St Eaiihael are favourite 
invalid resorts. The average temperature is 58“ Fahr at 
Toulon, 59“ at Hyferes. The annual rainfall is 19 mdies 
at Toulon and 24 m the valley of the Argens. 

Of the total area of 1,489,488 acres 379,021 are arable, 529,660 
under wood, 185,333 under Tmeyards, 14,857 are meadows and 
orchards, 49,606 pasture, and 142,466 nncultiTated. The live 
stock includes 8460 horses (many of Arab blood), 13,230 mules, 
6420 asses, 8015 cattle, 105,840 sheep (wool-clip in 1879, 234 tons 
4 cwts., valued at ^£10,000), 19,900 pig% and 14,815 goats. There 
were 14,380 beehives (42 tons 10 cwts. of honey and 28 tons 7 
cwts of wax m 1879) In 1884 366 tons 15 cwts. of silk cocoons 
were produced. The crops in 1884 were 1,485,000 bushels of wheat, 
13,200 of meshn, 11,000 of rye, 80,260 of barley, 7160 of maize, 
2640 of millet, 125,400 of oat^ 4,840,000 of potatoes, 2512 tons of 
beetroot, and 103,000 tons of different kmds of fodder. The vmes, 
reduced by 60 per cent since 1876 by the phylloxei^ yielded in 
1884 over 7,000,000 gallons of wine (average of ;previou 5 10 years 
over 29,000,000 gallons) In 1879 olives occupied 77,777 acres 
and yielded 1,384,856 bushels , four-fifths of the crop was pressed 
for oil and yielded 5266 tons. Mulbemes, strawbemea, pears, 
peaches, plums, figs, almonds, oranges, pomegranates, lemons, 
jujubes, ^avas, and Japanese medlars are grown , and the 
laurel, palm tree, date tree, eucalyptus, cactus, and su^r cane 
fiourish. An export trade is earned on in flowers, and also in 
tniffles, capers, and onions. The forests are planted with white 
and evergreen oaks, cork trees, maritime pmes, and chestnuts. In 
the dense, and almost virgin, forest of St Baume are beeches, 
maples, luues, oaks, elms, yews, and pmes, and the flora of the 
district IS hotanicaily most mterestmg Yar possesses mines of 
iron, lead, aluminium, and coal (2846 tons of coal, 2075 tons of 
lignite in 1885). Trom 800 to 400 workmen are employed m the 
production of salt and chemicals. Hyferes (population 13,170 in 
1886) produces annually from 20,000 to 25, 000 tons of salt. Marble, 
plaster, stone, chalk, clay, sandstone, and sand for glass are 
qnamed or dug There are 200 manufactones of pottery, earthen- 
war$, and tiles. Toulon (67,885), In Seyne (12,186), St Tropez 
(3622), and Bandol, where ships are built, are the chief industnal 
centres. Thera axe silk, woollen (260 spmdles, 6 looms), aud cotton 
(350 spindles, 9 looms) mills, hat, cloth, aud cork manufactories 
(1000 workmen), tan-yards, paper-mills (670 tons m 1879), print- 
ing establishments, tinned food manufactories, soap-works (172 
toim), breweries, glass-works, oil-mills — in all 173 establishments 
There are tunny, anchovy, and sardinB fisheries. The diriment 
has 140 nulM of railway, 164 of national roads, and 2448 of other 
roads. About half the population of 288,577 (1881) were agncul- 
tarah 40,691 manufacturuig, and 30,228 marine. In 1886 the total 


population of the department numbered 288,689. Yar is divided 
into 8 arrondissements (Dragnignan, the chef-lieu, with 8562 m- 
habitants m 1886 , Bngnoles, with 4393 inhabitants , aud Toulox 
(y V ), 28 cantons, and 145 communes , it forms the diocese of 
Frejus, and belongs to the Jurisdiction of the Aix court of appeal 
and to the distnct of the Marseilles army corps. 

VAEASD (Germ. Warasdin), a royal free city of 
Hungary, in the county of Varasd, in (Croatia, lies about 
40 miles north-north-east of ZAgiAb (Agram), on the river 
Drave. It was once used as a stronghold, but now only 
the castle remains fortified. Yarasd possesses several 
churches of interest, a fine new county hall, two gym- 
nasia, and a real school It has also tobacco and hqueur 
factories, and enjoys a brisk trade in wood and fruits, 
especially plums. The inhabitants numbered 13,701 in 
1880 

YAEENIUS, Berntcarpus, or Bernhard Yaren (1622- 
1670), geographer, was born at Bhtzacker on the Elbe, in 
the Lunehurg district of Hanover. His early years were 
spent at Uelzen, where his father was court preacher to 
ihe duke of Brunswick. Yaxemua studied at the gym- 
nasium of Hanover and at Konigsberg and Leyden uni- 
veraities, where he devoted himself to medicme, taking 
his degree in 1649. He then settled at Amsterdam, in- 
tendmg to practise medicine. But the recent discoveries 
of Tasman, Schouten, and other Dutch navigators, and his 
friendship for Blauw and other geographers, roused m 
Yaremus an mterest in geography, and it was m this 
study that the principal achievements of his life were 
gained. He died in 1670. 

In 1649 he published, through Elzevir, his Descnptio Eegni 
Japamm, an excellent compilation, which may stiU be read with 
profit. In this was mcludea a translation mto Latm of Schouten’s 
account of Siam and chapters on the religions of various peoples. 
Next year appeared the work by which he is bffit known, his 
Geographia Generalise in which he endeavoured to lay down the 
general pnnciples of the subject on a wide scientific basis, accord- 
ing to the knowledge of his day The work is divided mto (1) 
absolute geography, (2) relative geography, and fS) comparative 
geography. The first mvestigates matbematical lacts relatmg to 
the earth as a whole, its figure, dimensions, motious, their measure- 
ment, &c. The second part considers the earth as affected by the 
sun and stars, climates, seasons, the difference of apparent time at 
different places, variations m the length of the day, &c. The third 
pait treats bnefly of the actual divisions of the surfice of the earth, 
their relative positions, globe and map construction, longitude, 
navigation, &c. Though the subject as treated by Yaremus is 
crude and lU-defined, sim, with the materials at his command, he 
dealt with it on the whole in a really philosophic and scientific 
spirit , and it long held it^osition as the best treatise on scientifie 
geo^pby m existence, work went through many editions 
Sir Isaac Newton mtroduced several important improvements mto 
the Cambridge edition of 1672 ; m 1712 Dr Jurm issued an edition 
with a valuable appendix ; m 1783 the whole work was translnted 
into Enghah by Bugdale ; and in 1736 Dugdale’s second edition 
was revmed by Shaw In 1755 a French translation of Shaw’s 
edition appear^ m Pans. There was also an Italian edition printed 
at Naples m 1718 

See a paper on Vaxenius liy H Blink in Tijdschr van btt Kederl Aardrijke. 
GenootaAap, ser iL pt. ilL, 1887 

YAEIABLE, Complex. 1. The solution of & quad- 
ratic equation involves the extraction of the square root 
of a quantity which may he negative. In that case the 
solution is of the form a 4- which may be written 

a+b\/-l, or a+tby putting, with Gauss, for brevity, 
A/~r=z. Analysis was, therefore, at a very early stage 
compelled to contemplate the possibility that symbols of 
magnitude may represent combinations of dissimilar con- 
stituents; but it is only within the 19th century, m a inl y 
owing to the initiative of Cauchy and of Gauss, that the 
whole domain of analysis has been explored from this 
point of view. A quantity, a + ib^ consistmg of a real 
part containing a units and an imaginary part containing 
b units, was cSled by Gauss a complex number, and the 
conception of it includes those of each kind, the real ^d 
the purely imaginary as they are found from it by making 
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in succession 6 = 0 and a = 0 . Quantities thus expressed 
are subject to all the ordinary algebraic rules applicable to 
real quantities, and in addition to the relation i®= — 1. 
The occurrence of tbia symbol i in an identity thus singles 
out two distmct identities for instance, if the product of 
a+t6 and a' + 16' be A+iB^ we have A — ad-W and 
5 = flt6' + 6£i'; and in this sense Cauchy, as lately as 1844 , 
still maintained that every imaginary equation was only 
the symbolic representation of two equations between real 
quantities If either or both of the real quantities be 
variable, the quantity is called a complex variable , adopt- 
ing the usual notation, it is then written — i In 
order that z may vanish, both x and y must do so, as it is 
not possible for the real part to cancel the imaginary. 
But either part becoming infinite renders z infinite, and a 
breach of contmuity in the change of the variable z arises 
when either a; or y is discontinuous ; but, as long as both 
change contmuously, z is also a continuous complex 
variable. 

% As long as a variable is conceived to admit of real 
values only, the distances from a fixed point, measured 
along a right line, are sufficient to represent it. These 
may be taken positively or negatively, and m both direc- 
tions, through all magmtudes, from a vamshing amount 
to values large beyond conception, i.e , infinite. But, m- 
asmuch as a complex variable z=x-^iy depends on two 
perfectly independent real variables, x and y, its geometri- 
cal realization demands a field of two dimensions. "When 
this is assumed to be a plane, to each value z^x-^iy cor- 
responds a point P of the plane whose rectangular coor- 
dinates referred to an arbitrarily ass um ed pair of axes in 
the plane have the real values x and y. Thus to all real 
quantities in the old sense correspond the points of the axis 
of abscissae and to pure imagmaries those of the axis of 
ordinates. The coordinates of the point P may change 
quite independently, just as the variables x and y do. If 
the point P be given, the corre- 
spondmg value of z is known, 
and also for a given value of z 
the correspondmg pomt P is 
known. The continuous varia- 
tion of z is exhibited by the — 
motion of on a curve. The 
complex number may also be 
written in the following form, which is found as early as 
Euler, Joining the point P to the ongm 0 , the line OP= p 
is called the modidm, and the angle XOP^ 6 which this 
line forms with the positive axis of a;, or the prime axis, 
IS called the a r^mem t (or amplibude) of the complex a; +iy. 
Thus p— -I- *s/a?+y\ cos d=^x/p, sin 6 = yfp, and z=x+iy 
=p(cos sin ^ This, again, ^ows that the 

variable vanishes only when x = 0 and y= 0 , i.e., when 
/} = 0, since no real angle makes cos sin d=0. lathis 
way the quantity is represented by rotating through the 
angle & from the prime axis a hne whose length is p. The 
value of the radical is always taken positively ; 

th^ di^|rence of sign arises from a reversal of direction 
and ,xi| tt^cated by the angle in the factor When 
• P Wqu© and $ is determined by cos 9 and 

^ t|i4t io'sajl it admits only of a certain value or 
cf whibh dil^ f^ln it by integer multiples of 27 r. 
Th^ iwo quantities'' a»q whose moduli are equal and 
theit 4rcectioiis parall^' ^ mplblus varies continuously 
with and so doe$ the atj^tma^nt, except when z vanishes ; 
that when the curve ps^s tihroijgh Ihe origin, the 
argument then undergoes g6n®r^*a‘«addea chabge by w; 

3 . Complex numbers form in; them- 

selves, and any process of calculation on^cpmple^. rprobers 
always reproduces a complex number. Thus, as any such 
quantity is represented by a point approached from aj^ven 
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point, the result of calculation also has a point or points 
to represent it. This is illustrated as follows. 

The addition of the quantity z=x+iy to «'=*'+ ij/ produces 
*,=a!-f ai'+^y-t-y') , the point % has the coordinates x+x, yJr'd 
that IB, it is the extremity of the diagonal of the parallelogram 
moluded by the Imes Oz and Oa' Y 

If a third quantity a"=ai"-t-iw" *• 

were added on, the result would 
be represented by tbe diagonal 
of the parallelogram mcluded by 
Oz, and Oa* ; and so on Sub- 
tr^tion IS the addition of a Ime 
with opposite sign. The modu- 
1ns of the sum or difference 

of two quantities IS found by as- o| a:' TJ x X 

summgpicos tfi=pcos^±/)'costf' I Fig. 2. 

and Pi am 5i = p sin d±p' sin O', 

whence p'2±2flp' cos (fl - ff) Thus the modulus of the sum 

is never greater than tne sum of the moduli and the modulus of the 
difference never less than their difference He line assi m fig. 2 
is found by subtracting z from z^, and is thus seen to be equal to 
the parallel hne Oa' The multiphcation of z=p6^^ by s!=p'e^^ 
^ves Z=zd-=zpp'S9 ^^ that is, we have to measure along aline 
inclmed to the pnme axis at an angle equal to the sum of the 
armments a length representing the product of the moduli ; in 
order to determine this, the unit of length must be mtroduced. 
If this "be OU measured along the prime axis, Z is constructed by 
placmg on Os' a triangle a'O^ similar and siimlarly placed to UOz 
From this we can proceed at once to division , as an example, when 

the triangle formed by the thiee pomts represent- 
ing zi, a'u i!!"i IS homothetic with that formed by a, J, i'. 

In like manner we might proceed to powers of com- 
plex quantities with real exponents • e g., every complex 
number has n distinct nth roots included m the form 
*>5^= 1 ^. ^B+SkiOin . then to powers with complex expon- 
ents 3 to logarithms of complex numbers • for example, every 
number has infinitely many logarithms to the base e, which 
differ by multiples of 2^7^, in accordance with the formula 
log3=log/)-|-t(^± 2^) , and, finally, to powers with com- 
plex base and complex exponent. AJl these in turn lead 
again to complex numbers, and to such only. 

4 . In dealing with real numbers any definite range of 
values is represented by the points of a finite right Hne , 
but to realize a definite range of complex numbers we 
must have recourse in general to a “ region ” of two dimen- 
sions of the plane hounded by some curve. Eor instance, 
all complex numbers whose modulus is less than p and 
greater than p' occupy a region bounded by two concen- 
tric circles with radu p and p' round the origin. All those 
whose moduH are equal to p form a linear region, namely, 
the circumference of the circle round the ongm with that 
radius. A region of two dimensions is caUed connected 
when we can pass from any pomt withm it to any other 
point within it without crossing the boundary curve. A 
quantity is said to he UTi/restrictedly vanahle m a region 
when it can assume all numerical values in this region. 
It is said to be eontimmidy varvahle when all values which 
it assumes always belong to a finite connected region. 
Thus a variable is said to be untestnctedly continuous for 
a certain value when it can take all the values which 
belong to a finite region, however small, which includes 
this ■v^ue. The vanahle is restrictedly continuous for 
this value when the values it takes near this one form a 
region on whose boundary the value itself occurs, or it 
may be a region of one dimension. It is discontinuous 
for this value when the point is isolated, and does not 
belong to any region. When wfe know two definite values 
of a real variable, we know all the intermediate values 
which it must assume in passing from one to the other ; 
but in the case of the complex variable there is an 
essential difference: it can pa^ continuously from one 
given value to another by infinitely nnmerons aeries of 
continuously consecutive values, In geometric term^ 
with the r^ variable we can only travel along the axis 
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of X, with the complex we can travel along any path 
whatever leading from one point to the othei 

5 When the values of one complex variable w = u + iv 
are determined by the values of another r = a; + iy, m such 
a way that for each value of z within a defimte region one 
or more values can be assigned to lo by performing a defi- 
nite set of mathematical operations on then xo is said to 
be a function of the complex variable z Fimctions are 
distinguished as one-valued and many-valvied according to 
the number of values of xv which belong to one value of 
as algebraic and tx'amcendental according to the form in 
which the vanables appear, and as implicit and explicit 
accordmg as the relation is solved for xu or not The course 
of the function xo will accordmgly be illustrated by points 
m another plane or planes havmg the rectangular coordi- 
nates xi and V, and its dependence on z will be geometri- 
cally a transformation from one plane to the other. A 
very simple instance is when xo=\ jz^ where the transforma- 
tion IS equivalent to geometric inversion. If the exphcit 
function xo =f{z) is to be unrestrictedly contmuous in the 
region for which it has defimte values, there must be a 
finite connected area, however small, around any admis- 
sible value of Zj to which corresponds a connect^ region 
of u> • that is, Xi and v must vary contmuously when x and 
y do so. Let z be increased by l\z=Ajc+iAx/ and put 
XV -1- Axo = (xi + Axi) + i(v + Av) =f{z -H Az) ] then in whatever 
way Ajo and Ay may converge to zeio we must have 
limAM = 0 and limAy = 0 • m other words, w is continuous 
for a value z when this value can be included in a region 
such that for every value z-^Az withm it the modulus of the 
difference mod(A?f) = mod[y(3 ■+■ Az) - f{z)^ = *JAu^ -{- Axi^ 
is less than any assignable small number. 

6. We proceed to give some elementary examples of 
functions 


Kv 1 The poxcer xaith positive ixiteger exponent. is a one- 

valued {monotrape) function which is contmuous for the entire plane, 
since x6=p”*co3xn9, v=p”>Bin.m9 are contmuous functions of p and 
6 which do not alter when the argument 9 is increased by multiples 
of 27r, "When « becomes infinite so does xc, and thus tka value e is 
a singular one {pole) for the function, os conti-asted with a regulax 
one, which is such tiiat a functiou has a finite value contmuously 
changing with z. 

Ex 2. Any rational integer function of the nth degree in z. 
f[z)=af^+aiz+ai!;s^+ . , . +a»s" is one- valued and continuous for the 
entire plane and has no singalanty, except for z= oo, for which it 
becomes infinite (pole). 

Ex 8. The power xcith a rational fractional index. 


w - (cos^9 + 2Xrjr) + 1 sin |(& + Jbbr) j , 


where k takes all integer values from 0 to 1. Each value of k 
determines at each spot the value of a branch of the function, which 
is therefore a many -valued (polytrqpe) one At the points z=0 
and s= 00 all branches have the same value Thus, if pjq>0, at 
z=0 the value of lo is 0 ; at z= oo its value is oo These two points 
are called branch {cntical) points of the function If we wish to 
contemplate the values of the function which belong to one branch, 
so as to have each branch by itself m general a continuous function, 
we employ the method of Cauchy that is, v e diaw from the ongin 
to the point infinity a curve which does not enclose any space, for. 
instance, the positive part of the axis of x. Suppose we let ^j=l, 
j=2, then xo=p^^^'^^^\ where i=0 or 1 Takmg ^=0, the 
values of tha mdependent vanable and of the ftmction along the 
prime axis fot 0=0 are z=p and w=pi ; along the axis of y when 
9=^12 they exzz=pi and w=p^^^ , along the negative axis of x 
•when. 9=ir they are s= - p and w— pie^^* , along the negative axis 
of y, when 0=33r/2, z— -pi and ; and along the pnme 

axis, on comxileimg a rotation, when 9=2ir, z—p and u>— -pk 
Hence, for any value of p, xo is contmuous all round the circle, but 
Its ultimate Value is different from its mitial value. 

Thus, as will happen m general with many-valued 
functions along their branching sections, the values be- 
longing to points alongside of ^e prime axis having posi- 
tive oi^nates, however small, differ by finite amounts from 
those for the corresponding points, however near that line, 
having negative ordinates. The branch of the function ' 


so constructed is therefore discontinuous along the prime 
axis Aceoidingly we conceive the plane cut through along 
this prime axis, and the branch of the function is easily 
seen to be continuous in the connected surface, which con- 
sists of the infinite plane so cut through Kiemann pei- 
fected this method of Cauchy and enabled us to keep all 
the branches simultaneously m view, and thus regard the 
function as unique and continuous upon all admissible paths 
without restriction. His process is m the case of a ^-valued 
function to let the vanable z move upon g different plane 
leaves. 


Thus, aa above, when jp=l, < 7 = 2 , taking the case i = l, let us 
suppose * to move m a second plane , proceedmg as before for the 
points of the pnmeaxiSjWehavenow 9=0,z=p,w=:ph'"'^= -pi, and, 
when 9=2v,z=p and to=pie-’''*=pi. Thus, though the rotation 
has bi ought xv round continuously from the values for small positive 
ordinates to those for small negative ones, these last differ finitely 
from the first How these final values m the second plane axe the 
same as the initial ones in the first plane , moreover, the final values 
in the first leaf are the same as the initial ones m the second ; hence, 

if the second leaf he cut through 

all along the prime axis, as the 

first was, and if we conceive the L 

leaves to cross one another (as 

indicated in profile m fig. 3) all along the cut, we have a connected 
two-leaved surface, called by Riemanna xvindvng surface of the first 
order, to each point of which corresponds a definite value of the 
function io=zi, and to each continuous cuive m it, whether m the 
same leaf or passing through both, correspond values of 'the function 
which vary contmuously , every closed curve which ciosses the 
branching section either an even numbei of times oi not at all leads 
finally back to the mitial value. This conception can evidentlv he 
extended to surfaces -with a greatei number of leaves correspon^g 
to functions admitting of a greater number of values. 

7 In considenng infinite senes we must explain the con- 
ception of absolute convergence mtroduced by Cauchy: 
an infinite series of real quantities is absolutely convergent 
when the sum of its positive terms taken apart, and hke- 
wise that of its negative terms taken by themselves, are each 
finite. When these are not separately finite, a series which 
converges for some value of the vanable is semi-ccmvergera. 
A complex senes + w) converges absolutely when the 
u senes and the v series are both absolutely convergent 
Hence it can be shown that the necessary and sufficient 
condition that a complex senes may converge absolutely 
is that the series of the moduli of its terms converges. 
Such a series presents the same value if the sequence of its 
terms is rearranged accordmg to any law whatever. Thus 
an mfimte senes of ascending powers of z the complex vari- 
able, -f a-^z -f- +• . . -f- «,»2” + . . . =f{z\ with complex 

coefficients, is absolutely convergent for any value of z for 
which the senes . 4 ^ -h Ajp -h -h . . , formed 

by the moduli of its terms is convergent ; and vxce versa. 
In geometric language, if such a senes be absolutely conver- 
gent for the point correspondmg to any value of it is abso- 
lutely convergent for all other pomts equally distant from 
the origin of coordinates ; these are therefore situated on a 
circle It is also absolutely convergent at all pomts -within 
this circle, and therefore -the region of convergence of this 
series is always a circle round the origin. The radius of the 
circle of convergence of a series is the greatest value of p for 
which the series of moduh converges. It is found by the con- 
dition that as n increases mdefinitely we must have -7^ < 1 
A 

■ As the terms of an infinite series of powers 

are one-valued, the series itself, so long as it converges, is a 
one-valned function of the complex variable, which does 
not become infinite anywhere. It can also be proved that 
this function is continuous . that is, if a and 3± 8 be values 
of 2 for which it converge^ then hm[>l(3± 8) -/(«)] = 0, when 
8 = 0 . 

8 . When a variable quantity depends upon two others 
in such a way that, if their values are given, its value is 
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known, it is of cotirse a function of them , but, inasmudb 
as for real values of m and y, when z( — x + iy)h given, we 
know both x and y, Cauchy considered any function JF{Xy y) 
to be a function of z. On the other hand, Eiemann con- 
sidered a function F{x, y) to be one of z when it contains 
X and y only in the combination xAriy In fact, if we have 

dy for any indefinitely small increments 
dv and dy^ inasmuch as this may be written 


hy 


-j {dx--idy) + 2 (dx -1- idy\ and 


if dIJP'must always be zero as long as d{x-^iy) vanidies. 
This, w'hich is the con- 


hF M . 

then we must have ^ 

dition that, when x and y are perfectly unrestncted (and so 
may each be complex), they may enter only in the com- 
bination X + iy, must also hold when they can both adnut 
only real values, in order that F may be in Eiemann’s 
sense a function of z. Cauchy called the function mono- 
yhie when it satisfies this relation The further signifi- 
cance of this relation is seen if we put dx=pcoB6 and 
dy — p aind, whence dz = pe^^ and dx — ^dy = pe “ ; for then 
dF l/BF .SF\ 1/SF .SJf’s , 

in general 2 (s+» g^) 2 (sj - i 8^) depends 

not only on the value of z but also on the direction 9 of the 

, ^ 8F SF ^ dF 8F 18F 

adjacent point. When ^ gp = 0 

that is, for each pomt z, iu case the function is jnonoyeneous, 
there is a derived function with regard to the complex 
variable, independent of the direction in which this vari- 
able IS supposed to change. If the relation do not hold, 
there is a different derived for each such direction. When 
wa separate F mto its real and imaginary parts, we may 
write F=‘u + zv, and the preceding relation becomes 
Su 8i/ ./Sv Su\ rt 1 8u Sv ^ , Sv 


ySv Su\ . 






9. A function of a complex variable which is continnous, 
one-valned, and has a derived function when the variable 
moves iu a certam region of the plane is called by Cauchy 
Bijnectvi in this region, and by Briot and Bouquet ^ Iwlo- 
morphey to indicate that it is like an integer function, for 
which this property holds throughout the entire plane. 
Weierstrass styles it an amlytic function The property 
that dwfdz is independent of dyfdx furnishes a geometrical 
relation between the figure which w describes iu its plane 
and that which z describes. Iu fact, let values -%» % 

correspond to the values Zj, Zg, then, if 

as already observed, the triangle for the values w is similar 
and similarly placed to that for the values z; iu that case 

— . But, if we suppose Zg to close up to z^, 


.^-"1 


t^em «rg closes up to Wj, and, if Zg close up to z^, Wg closes 
tq) to , In the limit the equahty of these quotients for 
ah dlr^tiodS fi vfuriation of z shows that the figure which 
w deecribea plane is in its infinitely small parts 

similar to that das^rfb^q by z, and two intersecting curves 


^'Thz word monmrdmi hy Oanohy and monatrope Tjy Bnot 

and Bouquet to mdieat<ii thi aaSfrMwMcb, Buppoaiiig z lias'to move 
in a cert^ alL.tfae pat)^ an iniliaL point % to 

any pomt « -watlim the region le&C' fe the Bamevalne of wj 

In olhetr cases w wjR he ptHytrcpe. Wfieh in a re^on 

except at a point -where it becomes < 1/w eeasing to 

he Momotphe near this, this point is called BlJohr of v>, 

A xtdional h^aoMon has the roots of its dmutn^itor as pwea ; and a 
fuhotion otherwise Ihdomofphe having poles is pall^ by these writes 
vtipomrphe. Some -writers prefer the terms irdeger awd frcixtim(d 
ftmetems. 


m the plane of w cut at the same angle as the correspond- 
ing curves in the plane of z, pro-rided always that d^ojdz is 
neither zero nor infinity 

10. Let be a complex value -within the circle of con- 
vergence of the Beries/(z) = Uq + a^z -f- + . . + ffjiz” -4- . . . , 
then we have 

f(^z + h) = aQ-{-a^{z+h) + a^{z + hY-{- . . + an(z H- ^)"' + ... 
Now, if we arrange uus absolutely convergent senes by 
powers of h, the coefficients are infinite senes which can 
be proved to be the successive derived functions of /(z) , 
thus, when a one-valued function /(z) can be expanded in a 
seri^ of powers of z, the expansion can be made only iu a 
smgle manner. We have therefore 

/(z+A)=/(z)+|/'(«)+|/"(^)+ ’ • ■ +1;;:/*^^)+ » 

which 13 Taylor's theorem for a function given by an in- 
finite series of powers of a complex variable. 

11 We proceed to examme at how many points within 
a circle of convergence of radius B the function /(z) 
vanishes, %e, has a root. In the first place it can be 
shown that, if i? be finite, the function cannot vanish at 
infimtely many pomts in the circle without vanishmg 
identically, that is, being zero everywhere in the circle. 
Hence we can only have a finite number of roots in any 
fimte portion of the plane, and we may suppose none of 
these to he upon the boundary circle. If the function 
vanish at any pomt z^, then, when we take the expansion 

/(2) =Ah + ^i) =/(%) + ^~T^f ih) + /"(^i) + » 
we have /(zj) = 0. We may also have /'(zj) = 0, f'{z-^ = 0, 
drc Suppose that the first of these which does not vanish 
is/C«)( 2 j), or that the function y(z) vamshes for z = Z;l to the 

order a. ften fc. 

Now let this quotient be rearranged according to powers 
of Zy and suppose the function to vanish at Zg to the 
order we can expand by powers of z-Zg, -whence we 

get — To — , ultimately = ^(z), — a senes not 

(z-Zi) (z-Z}/ • • _ ^ 

vanishing anywhere within the region. If f{z) were a ra- 
tional integer algebraic function, we should find <^(z) a 
constant, and we see that a. + ^ + . Szc =n . that is, such 
a function cannot have more than oi loots in the region of 
convergence, ie y m. the entire plane Takmg logarithms, 
we have log/(z) = alog(z - Zi) + ^ iog(z - Zg) + . . . + log ^(z). 
Hence, taking for each logarithm on the right one of its 
innumerahle values, let z move from any point A round 
the circumference of the boundary cu-cle, keeping its 
interior on the left. Smce z - Zj vanishes ordy once within 
the circle namely, for z=Zj, log(z - z^) = logp -h will 
become logp-Ht(^+27r) when z leturas to A. Similarly 
log(z-Z 2 ) will differ from its initial value by 2nr-y and so 
for the others. But, as </)(z) does not vanish anywhere in 
the curcle, logqEi(z) return to its onginal v^ue at A, 
Hence, if there be v vanidiing points or roots witbin the 
circle of convergence, the value of log/(z) changes by 2^^^Vy 
when z travels all round the circurnference. Conversely, 
if the logarithm alter by as z travels round the circle 
of convergence, the number of roots -within the circle is v 

12. This theorem of Cauchy's at once leads to the 
fundamental theorem of algebra, that every equation of 
the wth degree fiz)‘^af^-^a'^z+a<^^+ . . 4-«nZ”=0 
complex roots Bor we can take the radius of the circle 
so great that the value of far exceeds that of the other 
terms; and, writing /(z)=sareZ»‘(l-i-P), the modulus of F 
can be made as small as we please. Hence log /(z) 
=»log(<ZnB!®)-4-log(l + i*). Now as we go round the circle 
lc>g(l •\'F) differs asEttle as we please from log(l) = + SKw, 
and so, whatever value we begin with, as the corresponding 



VARIABLE 


73 


logafitlun vanes continuously, the value of log(l + P) will 
not have changed by a multiple of ‘Hm when we return to 
the point we set out from But, since the point 2=0 is 
1 

within the circle, log(cf,i 2 ”) = wlog(a,i" 2 ) changes its argu- 
ment by M.27ri in consequence of the circuit Hence 
log/( 2 ) changes by 2Tri» • that is, in the circle of conver- 
gence whose radius is as large as may be required there 
are always n values for which the rational function 
Hq + a^z + + . . . + cEjiz” vanishes Some of these may 
be coincident, but in all cases the total number of the 
orders of the different vanishings is n 

13 If two given points Zq and -2' be joined by any curve 
of finite length, and if we take as many intermediate points 
as we please Zj^,z. 2 , .^n-i upon the curve and form the sum 


/(^o)(^i-^o) +f{h)(^2-h)+Ah)(h-^2)+- 
then the complex lumtmg value to which this sum tends 
as TO IS increased indefinitely is called the definite mtegial 
of the function /( 2 ), formed from Zq to Z along ike path 
prescribed by the equation of the curve Having first 
exammed, after the manner of the theorems regarding real 
integrals, under what conditions this sum has a determmate 
limiting value, we have next to take into account that a 
definite complex integral differs essentially from a real one 
in that the path along which the variable z may travel from 
one limit to the other is perfectly arbitiury. We have 
therefore to investigate this problem • When is the integral 
of a complex fimcti ju a imique function of its superior limit 
independent of the path of integiation? In order to 
answer this we must lecall an important theorem concern- 
ing the reduction of a double mtegral of a function to 
simple integrals along the boundary cmve, which is m 
fact a case of Green’s theorem (see Infinitesimal Calcu- 
lus, vol xiii p. 58) when confined to two variables. 

14. Suppose P and Q are two real functions of x and y 
which are everywhere within a certain boundary finite and 
contmuous, the theorem is then that the double integral 


Jf{^ - taken over the entire region is equal to 

the simple integral J (Pdx + Qdy) taken along the entire 


boundary of the region. 

Taking the positive directions of the axes ns usual, we 
define the positive direc- 
tion along the boundary 
to be that for which the 
bounded surface is on 
the left hand, then, ffctKlI 
we have to exclude any ' 
portion, cy, a circular 
space altogether withm 
the external boundary, 

BO that the points withm 
it are to be regarded as 
not included in the re- 
gion, the positive direc- 
tion of the boundary is 
that indicated by the 
arrows m fig. 4. 



Fig 4 

In all the simple integrals the inte- 
gration must be effected in the positive direction thus 
explained. 


To 


-^dxdg with respect to .r, let us spht 


up the region into elements by parallels to the axis of 
x. Select any one and, reading from left to right, denote 
the values of Q where the element crosses the boundary 
at the entrances by Q^, <fec., and at the exits by 

Q\ Q'\ <fec. ; then = - Qi + Q' - Qy-h Q" - <kc., and 

+ + j~Q^g+ 


How in each of these integrals y goes through all its 
\alues from the least to the greatest, therefoie dy is always 
to be taken positively. But, denoting by cZy^, &C., 
and by dy\ dy", ttc , the projections on the axis of y of the 
arcs of the boundary cut by the element as above, when we 
take the positive direction of the boundary into account, 
we have dy — -dy^^ — dy^ = »fcc = + dy' = -f dy" = the ; 

thus^^^dj:f7y= lQjdy2 + jQ'dy' + jQ^dy^ + ^c.^ jQdy, 


where this is taken along the entire bomidary in the 
positive direction In like manner, dividing the region 
into elements parallel to the axis of y, and denoting the 
values of P at the entrances, proceeding fiom below up- 
wards, by Pj, Pj, ttc , and at the exits by P', P", itc , w'e 

have JJ^^dxdy= - Jp 2 dx+ j^Pdx — jp ic/tt -1- itc , where 

cLc IS positive Hence, as before, taking account of the 
positive direction of the boundary, dx 

= Arc = — f?.r' = — dc" = A:c., and consequ 

= - jPidj-i - j Pdx' - J P^dx^ - Arc = - Jpdr, taking the 

integ^ in the positive direction along the entire boundary’' 
Accordingly, putting these both together, we have the 

surface integral = taken 

positively along the entire boundary. This proposition 
may be extended to complex values when P=P + iP" and 
Q = Q' -k- as the proposition is already proved for real 

raluea, we can 

~ ~8y) > tlieu, applying it to each of these, 

f + <2'#) 


= -j- dx-y = 4- 


We assumed that there were no branch- 


pomts within the region, or other points at which P ox Q 
are discontinuous. If there were such, we should have to 
surround them with actual closed lines, as small as W'e 
please, and thus exclude them, introducing these lines as 
parts of the boundary of the region. 

15. We can now let P=/(z), Q = \f{z) We see that, if 
f{z) be an analytic function of z without exception m any 

simply connected region, J/(^)dz = 0 when taken all round 

the boundary of that region. If we take any two paths from 
Zq to Z in this region, since these paths from 2 (, through A to 
Z and back through B to Zq include such a region, we have 
liz^ZBz^ = 0 or liz^AZ) + I{ZBz^ = 0. But, as the value 
of the integial I{ZBz^= - along the same path, 

the last equation becomes l{z^Z) = I{zfiBZ), or the value 
with which the integral starting from 2 g amves at .^is inde- 
pendent of the palk travelled under the conditions sup- 
posed I it is a function of the upper limit only. The path 
z^BZ is said to bo recondlaUe with the path z^AZ, If 
the region within which f{z) is an analytic function be 

multiply connected, jf{s}dz vanishes when taken positively 

all round the bound^y. The integral has a definite value 
along each separate boundary curve. For instance, if 
within the region we take a closed curve which includes a 
simply connected region, as a m fig 5, the integral along 
this curve vanishes. But for a curve which mcludes a 
region along with a boundary curve, as J3 in fig. 6, the in- 
tegral has the same value as it has for this boundary curve. 
Whence, if a function f{z) wkich has to be integrated lose 
the character of an analytic function in isolated places, 
XXrV. — lo 
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these must he excluded by surrounding them by curves as 
near them as we please and taking these curves as part of 
the boundary ; it can then be 
integrated in the multiply con- 
nected region so founi The 
integral for the boundary of 
such a place may va ni s h or not 
If not, the integral function is 
many-valued and branches at 
this place. If it vanish, the 
integral remains one -valued, 
but the point may still be a 
singular one for the integral . 
that is, the integral may at it Fig. 5. 

cease to be finite or to be an analytic function. 

16. If we know the value of any function and those of 
all its derived functions at any one point, and if we know 
that it is an analytic function within a finite connected 
region,— that is, ^at it is unique, continuous, and has 
a determinate ^t derived, — then Taylor’s series for it 
converges throughout a circle round this pomt, which is 
included within the region ; and for each point within the 
region the function can be developed in a similar series 
In other words, every function which is analytic without 
exception in a connected region can be expanded around 
each point of the region in a senes of ascending positive 
mteger powers. The method in which we show this is 
due to Cauchy. Let f(z) be an analytic function with- 
out any exception in a simply connected region (including 
the boundary) , then, if t—u+ivhQ any point within the 

region, the quotient is likewise an analytic function 

within the region, only the point 2 =i is a singular one. 
Surrounding S by a circle whose radius p is as small as we 
please, we obtain a region bounded by two curves in which 
the quotient is anedytic without exception Hence, inte- 
grating the quotient along both boundaries, the sum of 
both integrals vamshes. In regard to the small circle 
put 2 -« = peW; therefore we get dz=%pe^dd, and for it 

-ij ^f{t+pe^^dd How/ is continuous near 

2 —t, Hence p can be taken so small that for all values of 
6 the difference of and J\t+pe^^ may be less than 8, 
where the modulus of S is as small as we please. Hence 

f{t+p<if^d6 and ij^/(t)dd=2i7r/(t) differ by a quan- 
tity whose modulus is less than that of 27rS ; thus, what- 



ever be the value of p, we have ij f(t+pe^ 
Hence we have j^^dz-2iirf{t)=^0, or /(«) = 


when the integral is taken positively along the outer 
boundary, and so along any curve which includes the 
pomt t. This is what Cauchy called the vendue of the 
quotient function relative to its mfinite We thus see 
when the values of a function f{z) are giveu along a 
•dosed eittve, and the function is analytic without excep- 
tion liiafcirve, the value of /( 2 ) can be found for 
each i^ntenial ^oin| ^ Wte^ns of a definite integral. 

It was assunjied: /( 2 ) has throughout a derived. 

This can be exbabifed rUA definite integral. In fact 

M converge to zero, f{t) ike integral 

may be taken along any path round ;^^d«d ' ii rffluaiu 
wi^n the original region. But it follows through- 
out this./'fi) also is an analytic function, foi^ ^ before, 




Thus for all pomts in the region the function has higher 
deriveds of all orders, and they are all analytic functions 
17 We can now develop the function /(f) in a senes of 
powera Let us select a point a, otherwise arbitrary, 
such that the largest possible circle which can be drawn 
round it without going outside the region may include the 
point t, for which the function is to be expanded. For 
every pomt on the circumference of this circle we have 

mod(i - a) < mod (2 - a) ; and therefore ^ 


2 -al 2 -a (z-a)\ (z-af J 


2~a 
a convei- 


gent series. Now, substitutmg this in the equation 
/(f) == and taking the circle as curve of inte- 


gratdon, we find 

+ (i - 4- &c I , which by the equations already 

estabhshed may also be written f{t)—f(a) + (t-a)f'{a) 
^ ^^j -- ^/ "(g) + f + • • • expansion con- 


verges unconditionally for all values of t within the circle 
round a which does not go outside the origiual region. 
This is Taylor’s series for a complex function, and this 
deduction of it shows defimtely how far its convergence 
extends, namely, to all points t which are less distant from 
a than the nearest point of discontmuity or of ramification. 
Thus a function whose value, as well as those of all its 
derived functions, is known for a point is analytic m the 
neighbourhood of this pomt only when a finite circle, how- 
ever small, can he assigned witiiin which this series con- 
verges. The series arrived at will, m general, not converge 
for all values of t withm the onginal region in which /(z) 
was assumed to be analytic. But we can vary the centre 
a so as to arrive at a circle, and thereby at a development, 
which embraces any such required point. If i be at a 
finite distance, however small, from the circle, draw any 
curve from a tot which shall he always at a fimte distance 
from the boundaries. Let the circle round a meet this 
curve in the point a! between a and t • then by means of 
the series we can calculate the function / and its deriveds 
for a point on the curve and withm the circle as near as 
we please to a', and thus take this as the centre of a new 
development all whose coeflScients are known. The new 
circle of convergence cuts the curve in a point a", which 
is certainly nearer to t. The continuation of this process 
must ultimately lead to a circle which includes the point 
since the radii cannot dimmish below a finite assignable 
quantity, the path aa' a" , , ,t being always at fimte dis- 
teuce from the boundaries By this process we can also 
carry on an analytic function that is defined by a senes of 
powers beyond its circle of convergence into a region 
which does not contain any smgular pomt Each such 
senes of powers defines the function for a determmate 
circular region of convergence, and is said to be an element 
of the function. Different elements of the function are 
got according to the centre chosen for the expansion, and 
even the same value of the argument belongs to different 
elements of the function , but for a unique function the 
different elements must lead to the same value for the 
same argument Two or more analytic functions, however 
defined within given r^ions, are to be regarded as belong- 
ing to the same function only when the elements of one 
function can be derived from those of the others 

18. We conclude with lEustratmg by a few applica- 
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Pig. 6. 


tions to elliptic functions of a complex variable. Calling 
Ji(z) = (s - a)(s - d )(2 - c)(z - d), then ^/£(z) -wull be ex- 
pressed as a unique function by means of a tivo-leaved 
Eiemann’s surface. Its branches take the same values at 
each of the points a, b, c, d Let the leaves be pierced 
through and joined transversely along the hnes a to b and 
<3 to (fig 6) Assume that in the upper leaf at the 

origm IS + ^ and in the under leaf is -JS. Every 

path which, when 
projected on the 
upper leaf, goes 
an odd number of 
times round an odd 
number of branch- 
points leads from 
one leaf mto the 
other, on the other 
hand, a path which 
goes an even num- 
ber of times round 
an odd number of 
branch -pomts, or 
which goes round 
an even number of branch-points, ends in the leaf m which 
it originally began. Now let us investigate what changes 

in value accrue to J j i^It{z)ds w'hen z de- 

scribes part of a vanishing circle round the branch- 
pomt a. First, let 2 =a-f-pe*®, then dz=ipe^^d9, Ji(z) 
= /3c^*(a -6-1- pe^^)(a - c -I- pe^^{a -d+ = pe^^S. Hence 

-j^^=iphei8l'2-^~ and Ii{z) , dz = iphi^dd JS. But, 

when p is evanescent, lim */S = \/[(a-b)(a-c)(a -cCj\ = Ti 
and IS therefore neither infinitely great nor evanes- 
cent, integratmg therefore between 6^ and we find 

hm n / p . Since these 

vanish when p does, and the other factors are not infinite, 
we see that) when j and j >yBl^z)dz are taken along 

paths surrounding mdefinitely closely a smgle branch- 
point, both these integrals vanish. 

If now we confine our attention to the integral of 
the first kmd, let z go from the or^in in the upper 
leaf along a straight hue to near the point a , then the 
f dz , 

integral j putting m z^x + ty — ^l+tm)^, 

may be calculated as for a real variable, and it mcreases 
/■» dz 

by I —7:=^, Next let z go round a m a vanishing circle, 
J 0 jS(z) 

the integral gains nothing ; then let z return to the origin 
along t he sa me hne, it proceeds now in the lower leaf ; thus 
both \/ R{z) and dU have signs oppositet, but values equal to, 
what they had on the outward path. Thus on the whole 
by travelling this elementary contour (Jacet, ScMeife) from 
0 to near a, round a, and back to 0, the value of the in- 

/ (L 

— In like 
have for the elementary contours or loops round &, c, d 


3 manner we 


sf —£==:, (7 = 




dz 


\/B(zy 


and 


the three increments B = 2 

19. Now, if the loop round a be described twice in suc- 
cessi^, the integral changes by A~A=0 and so on. 
But if, after a is once described, b is descnbed once, the 
change is A ** J5 If then z go straight to any arbitrmy 


point for which the value of the rectilinear integral is io, 
the value along the entire path, or along any path recon- 
cilable with it, IS A - .S -f The two loops round a and 
b may be taken as often as we please before gomg by the 
straight course from 0 to 2 j thus A - J? is a pei-iod of tlie 
integral, which is accordingly an infinitely many-valued 
function of 2 As there are three independent differences 
of any four quantities, it would seem as if there should be 
three periods , but we can show that A - D arises from a 
combination of A - j 5 and A-C. In fact, describe round 
the ongin a circle to include all the four pomts ; then let 
2 go straight from the origm to a point p on this circle, 
travel round it positively, and retmn fromp to the origin. 
The integral has along this path the same value as along 
the four loops in succession, smce between the two paths 
there is not any singular point and both have the same 
origin and goal Thus the value of the integral along this 
patii IS A — B + C - D. But, when 2 goes round the 
circle from p, the radical changes sign* four times. If 
loops be described from p round a, 6, c, A, they are recon- 
cilable with the circumference of the circle. Hence the 
radical has the same sign when it returns to p as that it 
set out with, accordingly, smce along Op and pO the 
radical has the same sign, the integrals /(Op) and /(joO) 
cancel, and the integral along the four loops in succession 
has the same value as along the circle alone. To find this 
value, put 3=pe^^ and it becomes 
1 1^+^ e'«9 

-p]^ ~ 7/ ,A / AS/ -S / “ 


the radical is unique along the circumference of the circle, 
the value of this mtegrd is the same whatever be the 
value of p, provided it be large enough to mclude all the 
singular pomts. Hence we can let p increase indefinitely 
and then this has the limiting value zero. Consequently 
A-B + C - 1) = 0, orA-jD = A—C-(A-B); thus the 
third period is composed from the other two Hence the 
periods reduce to A ~ .5 and A~0 It can thus be shown 
that all values of the mtegral for all possible paths of inte- 
gration between 0 and 2 are mclud^ m the two fonnulse 
»i(A -B)-t- n(A - (7) + wand7K(A ~B) + 7i(A -C) + A~w. 

20. If a new vanable z' be introduced, homographically 
related to 2 by the equation a-t- •\-yz-\-^ —0, it trans- 
forms the integralj J 

coefficients of Bj^(z') can be determined so that it may 
differ only by a constant multipher from (1 - z'^){l - 
As A is given by a reciprocal quadratic equation, it is 
always possible to choose such a value ’that its modulus 
may be less than 1. In other words, it is possible by a 
homographic transformation to convert the quadrilateral 
^ 6, c, A into a parallelogram, the new origm bemg at the 
intersection of its diagonals (fig. 7). This leads to Jacobi’s 
form of the integral when is supposed real. The tnte- 

yl dji 

grals along the loops are here A = 2/ —===== 

c-^r * 

J 0 


V(l-22)(l_i2^)’ 


Hence A-C7=2A. 




^ 

A — ^ is the integ^ taken consecutively along the loops 
of ff, 6j but for these paths we may substitute the 
following: proceed straight from O to a near a, then 
round a back to a, then straight from a to ^ near 6, next 
round 6 back to then again straight to a, and straight 
back to O. The integral takes the same value by this 
path as by the other, since there is no singular point 
between them and both paths have the same origin and 
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goal ^Tow the radical changes sign as z goes round a, 
and again as it goes round h , hence it returns to a Q 
with the same sign. Thus Oa is travelled in the y 
two directions with the root having the same / 
sign ; hence /(Oa) and 7(aO) cancel. By de- / 
creasing indefinitely the radii of the circles, / 

the circular integr^ vanish , ^ '/ Jo 

and, as the root is negative ^ ^ 

along a/3 and positive along /So, / 

the value of .4 - J? reduces to the / 

negative double value of the in- / 

tegral from a to j8, that is, from / 

a to b for vanishing radii ; thus 0 Fig 7. 

■d~JS= -2j ^ --y===========^ rectilmear inte- 

grals required are now only betw'een the limits 0, 1, and 
1/^, so that they do not cross any singular point. In 
case yL is a positive proper fraction we have in Jacobi’s 
notation A = 27t, A-G- iK, A~B= 2xK' , therefore all 
G dz 

values of the elliptic integralj j 

ever he the path taken between the hmits 0 and z, are 
included in the two formulge Ain,K-v2miE! -^-xo and ^nK-V 
23ntZ’-f- 2K - w. Hence the inverse function z~ sinamw 
is doubly periodic for and 2iA" thus — 


sin atdifiK -f- 2m%E! -1- w) = dmamw 
sin a??i(2(2n + ~w) = ainamw 

This last shows that sin am w takes the same value for 
two different values 
of w within the same r 
period. In fact, in 
the plane of w mea- 

I sure a senes of par- if ii a jj- 

allels (see fig 8) to Tt 

the axis of ordinates ^ 

at distances 4^, and 

to the pnme axis at ^ ^ f 

distances 25^, then as — ii- 

the plane will he di- p "a ' 

vided into rect- — A ( i f ) ( ) ( ; f i- 

angles such that ^ T ^ ^ 

in each amaniw goes 
throng all its values 8. 

and has equal values at corresponding points of differ- 
ent rectangles - thus, whatever it is at P for w=‘u+xv, 
it is the same again at P^, Pg, and Pg, at Q, where 
w = 2K - M + 1(2 A’ - v), it hsl the same value ; at P, where 
tff=2K+M-hw, and at JS, where w=4A'-'M-t-i(2Z'--'y), it 
has the equal and opposite negative value The value of 
sin ai»w vanishes at the points marked in fig. 8 hy circles 
and IS infinite at those denoted by crosses. (b. w.) 


YAEIATION AND SELECTION 

r is not proposed in the present article to trace the ism itself, although in his latest writings he allowed for 
succKisive steps by which the general doctrine of the the influence of geographical distribution, food, &c , noted 
ongin of species by descent with modification has come the importonce of sdection in artificial breeding, and even 
to gain acceptance among naturalists (see EvoLunoir). hinted at the notion of struggle for existence, which wns 
The present problem is concerned solely with the deter- soon afterwards more clearly emphasized hy Herder (Pfeea Herder, 
minant factors of evolution, with searching out the z Phil d. Gmdmh% 1790) m a strikmg passage, which 
mechanism of the evolutionary process, and of discerning may be bnefly quoted in free translation: “All is in 
if possible such order as may he under the apparent flux struggle, each one for himself. . . Space is too small for 
of change Yet a bnef retrospect of the essential views the number. . . . Each genus looks after itself as if it 
of successive evolutionists is still necessary, but only in so were the only one. ... In this way the whole was pre- 
far as these have been concerned, not simply with the served. . . . Thus were forces cradled, and limbs counted, 
empirical evidence for descent with modification, hut with and tendencies determined, and the earth came to bear 
the deeper attempt to explain the rationale of this process, what it could.” 

to show how it 18 that modifications come to arise, peraiat, Erasmus Darwin {Zoonornmf 1794) believed that theBraamuB 
and increase at alh In other words, just as there are organism has the faculty of improving by its own inherent Darwui. 
these two essential aspects of the doctrine of evolution, activity, that it has the power of attaanmg new parts 
which must on pain of immediate confusion be clearly kept attended with new propensities. Yet the strongest and 
apart, so it is necessary to distinguish between the corre- most active animals are those which propagate and hand 
spending sides of its historical development, and, passing on improvements. Transformations, too, maybe produced 
beyond the simple hypothesis and evidences of descent, in part hy the exeirtions of the organism in consequence of 
consider the attempts to explain the actual process of its ^dres for food, security, and reproduction. Changed 
modification, mu • r- * conditions, such as climate, have an indirect influence in 

TtKonei of Vopcaxm. changing desires, and thus actions, and so finally struc- 

If we pass over the speculations of the earliest evolu- ture ; and they may also operate directly. Treviranus Trevir* 
tiomsts — ^De Maillet, Maupertuis, Kobiuet, Bonnel^ &c. — (1802-1831) assumed an indefinite variability of the organ- anu8._ 
as too vague for rapid summary, and note that Linnaeus ism, with considerable power of adaptation to surroundings, 
wa^ net quite a consistent creationist, since he admitted and even anticipated much recent speculation in his sug- 
tha± nc^y species may be simply fertile hybrids, the his- gesfaon of a possible factor of modification in the union 
teryof ^peculation as to the factors of variation of sexual elements. The well-known theory of Lamarck Lamaick 

may be fairiy to begin with Buffon, whose distinct (1801-1809) laid special emphasis on function and en- 
though covert suggestion of the doctrine of descent with viromnent j for, though the sense of need m association 
modfication was' siqi^oirted hy emphatic insistei^ce upon with suitable environment calls out a succession of efforts, 
the importance of, conditions. He endeavoured and so origmates lucipieut structural modifications, it is 

te Show how ‘^uature^ ,ins|m^ and most inward quali- to increased functioning that the increase of these modifi- 
ties^are modified habits, how new functions cations must be ascribed, while similarly disuse explains 

fiaeni totalise in respc^adei to »SW' conditiom^ and how degeneration. Changed conditions produce new wants, 
|c4a^QS in climate^ foo^au&aother <mditions,(ff life bring nutritive and reproductive j hence changes in climate, or 
d^eet modificati®!^ orgS^nsUm exposed to thsm. the hte^ change the organism hy rhangfrig ii^ habits, 
other hand^ evolution of aperies Eepid increase is checked by other organisms ; the strongest 

’-essentially to the organ- and best-armed for attack devour the weaker, and the less 
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perfect genera are kept down by the more perfect. The 
less definite view of Goethe inclnded, besides recognition 
of the conservative or centripetal force of heredity, that 
of a progressive or centrifug^ tendency to adaptation to 
environment. Oken (1809) similarly regarded all pro- 
gress from his primeval “Urschleim” as having been in 
terms of its interaction with the external conditions of 
life 111 1813 Wells made his now well-known suggestion 
of the importance of natural selection in deter minin g the 
varieties of the human species, and in 1831 Patrick 
Matthew published his mu(i more developed, yet equally 
disregarded, statement of the same doctrine in its more 
general applications In 1828-30 Geoffiroy St- Hilaire, 
afterwards ably succeeded by his son Isidore denied mde- 
finite variation, regarding function as of secondary im- 
portance, and laying special stress on the direct influence 
of the environment . for instance, it was not so much the 
effort to fly as the (supposed) diminished proportion of 
carbomc acid in the atmosphere which determmed the 
evolution of bnds from saunans. The veteran geographer 
Von Buch naturally inchued to emphasize the iMuence of 
geographical isolalaon (locality, climate, soil, food, &c), 
and laid stress on the restriction of the area of possible 
sexual union as beanng upon the origin of varieties. The 
embryologist Von Baer (1834) dwelt especially upon the 
orgamsmal nature of variation, on the unfolding, as it 
were, of new structures; and Schleideu (1838) and other 
naturalists more or less distmctly advanced similar opiniona 
In 1844 appeared the Vestiges of Creation, which in its 
later editions (1853) formulated an hypothesis of progress 

(1) by rhythmic impulse through grades of organization, 

(2) by another impulse tending to modify organic structures 
m accordance with external circumstances. In 1852 
Haudin argued for the formation of new species m nature 
m a similar way to that of varieties under cultivation, 
further attaching great importance to an assumed “prin- 
ciple of finality,” apparently a kmd of organismai fate 
Herbert Spencer, whose weighty arguments for evolution 
date from 1852, laid special stress upon the modifying 
influences of environment, this involving changes of 
function, and so ultimately of structure. Tinally, in 1853 
Victor Carus argued for a progressive adaptation to chang- 
mg external conditions An undefined hypothesis of in- 
ternal modifiability appears also to have floated before the 
mmd of Owen. 

In this succession of variational theories we recognize 
the repeated general insistence upon every separate factor 
in the problem, — organism, function, and environment, — 
the successive authors, m fact, almost falhng mto as many 
schools. Yet these are smgul^ly unprogressive • the same 
hypothesis is stated again and again, but always fails to 
carry conviction ; many employ the merest abstractional 
explanations, in terms of what is simply the old pre- 
physiological “vital force” (see Bioio&y), or attempt to 
cut the knot by the more or less open mtroduetion of a 
dens ex Tnachina, Even the more definite and scaentific 
theories of Erasmus Darwin, Lamarck, Geoffiroy, and 
Spencer fail adequately to establish in a sufficient number 
of concrete cases the supposed potency of environment or 
function, much less of internal or vohtional moods, m de- 
termining extensive changes; moreover, they are con- 
stantly confronted by cases m which any one set of changes 
seems to take place independently of the other Hence, 
despite the deep ,and nnanimous conviction of so many 
biological thinkers as to the origin of species by evolulaon, 
the essential problem remained unsolved. For, unlal some 
explanation, rational and concrete, detailed yet universal, 
of the origin of species should be reached, the cautious 
naturalist could not feel justified in acceptmg as a scientific 
certainty a doctrine which rested so largely upon unde- 


j monstrable grounds, Any really new attempt at estab- 
j lishing the doctrine of evolution had thus, not simply to 
reor^nizB and strengthen the empirical evidence, by 
marshalling beside the generalizations of morphological 
unity of type the facts of more stnctly historic bearing, — 
diatnbntional, paheontological, and embryological, — but 
also to meet this deeper theoretic wont by showing not only 
that evolution has taken place but how. Hence the import- 
ance and rapid acceptance of the Onffin of Speaes (1859), Charles 
for which the time was fully npe For it is evident from Darwm 
the precedmg historical outline that the new still fre- 
quently promulgated of the exclusive and, as it were, 
catastrophic importance of this work in the establishment 
of the doctrine of evolution must be replaced by a more 
umformitaiian and, so to speak, less creationist view 
It should not seriously be supposed that the theory of 
descent which had been held m one fonn or another by 
the leadmg biological thinkers of that and the two preced- 
ing generations, with almost the individual exception of 
Cuner, had been decisively abandoned by men of science, 
or that the public which had purchased ten editions of the 
Vesizges of Creation in as many years, and which took up 
the first edition of the Ongm of Species on the day of 
publication, could be quite unprepared for the acceptance 
of the major thesis of both works. Yet that a lull had 
taken place is also unquestionable, for the failure of wave 
after wave of speculative effort had produced a widespread 
feeling of discouragement, and a tendency to concentration 
upon more concrete and smaller (for the most part Lmnaean 
or Cnvierean) problems alone, smce of these the solution 
was comparatively sure. The dramatic coincidence between 
Darwin’s and Wallace’s conclusions ^ soon helped to gain 
immediate attention to the new theory, and this was 
thoroughly developed and retained by the prompt appear- 
ance of -file first and second editions of the Origin of 
Species. Without entering upon a review of this classic 
treatise, much less a retrospect of the controveisy it pro- 
voked, it IS evident that it was upon almost all sides so 
much stronger than precedmg attempts, its central doctrine 
so lucid and obvious a statement of the everyday facts of 
life, ila mode of presentation so temperate yet so forcible, its 
self-criticism so frank and nnconceded, that its marvellous 
success was owing far more to intrinsic merit than favour- 
able circumstances. The required re-statement of the 
evidence for the historic fact of evolution was at last 
learnedly and forcibly done, and the salient difficulties in 
its way, hie that of the imperfection of the geological 
record, admirably met , yet tli^ portion of the work sinks 
mto comparative ineffectiveness beside the long- sought 
modal explanation of the process proffered in the theory 
of natural selection, which was soon seen to throw a new 
and spelling light upon the smallest details of structure, 
function, and distribution, — in fact, to afford the instru- 
mwit of a new and systematic interpretation of organic 
nature Of this doctrine, then, a brief account is needed, 
and this may be best given by following as closely as pos- 
sible upon the lines of the magnum apm itself, although the 
full title of this — The Origin of Speaes ly meims of JSfatnral 
Selection, or the Pres&miwn of Favoured Races in the 
Stogie for Life—m its own best and briefest summary. 

Thboey of Natueal Selection. 

After mentiomng that his first light upon the origm of Analysis 
species was derived from his early distributional studies, of 
Darwin points out that “a naturalist, reflecting on the^^_ 
mutual affinities of organic heiogs, on their embryological 
rdations, llieir geographical distribution, geological succes- 
sion, and such other facts, might come to the conclusion 
that species had not been independently created, hut had 
^ Jmm. and Proc, Unn, Soe., 1868 
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descended like varieties from otter species. Nevertheless, 
such a conclusion, even if well founded, would be unsatis- 
factory until it could be shown how the innumerable aperies 
inhabiting this world have been modified so as to acquire 
that perfection of structure and co-adaptation which justly 
excites our admiration.” Again, “It is therefore of the 
highest importance to gain a clear insight into the means 
of modification and co-adaptation. At Ihe commence- 
ment of my observations it seemed to me probable that 
a careful study of domesticated animals and cultivated 
plants would offer the best chance of makmg out this 
obscure problem. Nor have I been disappomted . m this 
and all other perplexing cases I have invariably found that 
our knowledge, imperfect though it be, of variation under 
domestication affords the best and s^est cine.” Hence 
the first chapter is devoted to an account of those ex- 
tensive studies of variation under domestication which later 
formed the subject of a separate work. 


Varia- A eompansou between individuals of the same vanety of culti- 
tion vated plants or aaimds shows a greater degree of vanation than 
nndar between individuals of any one species or variety in nature. This 
domesti- higher vanabihty of domestic productions is to be ascribed to the 
cation, less uniform conditions of their npbnngmg, perhaps m port also to 
excess of food Exposure to new conditions must ne contained for 
generations to set up any great vaiiation , but this, once set up, cou- 
tames indefinitely Changed conditions may directly influence the 
whole organization or certwn parts alone, or act intoctly through 
the reprwinctive system. With respect to the direct action, me 
nature of the organization seems more unpoitont than that of the 
conditions The effect on ofifepnng may be definite , e y. , size may 
depend upon the amount of food, cmour upon qnalita of food, thin- 
ness of sfan and hair upon dnnate, fcc. But mdefimte variability 
IS a much commoner re^t of changed conditions, and has prolmbly 
played a much more important part m the formation of our domestio 


external changes. Many plants and animals will not reproduce in 
domestication, even though individually vigorous ; othen^ though 
weak and sieldy, breed freely Hence we need not be surpnsed at 
the reprodnetive system acting irregnlarly and producing variations. 
Bnt that variation is not exdusivwy associated with sexual repro- 
duction is demonstrated by the case of plants “sporting” through 
bud-vanationa Such oases, moreover, prove the nature of tine 
or^nism to be of more importance than the conditions 
Changed habits and use and disuse produce an inherited effect ; 
witness the lighter wing- and heavier leg-hones of the domestio duck, 
the enlarged udders of miloh-cows, or the drooping (nnpneked) eare 
of domestio mammals. Variations are often definitdy correlated 
short-beaked pigeons have small feet , hairless d(^ have imperfect 
teeth j and bine-eyed white tom-cats are deaf. Hence selecSion of 
any one character will probably modify others indirectly. Although 
the laws governing inheritance are mostly unknown, probably most, 
if not alh chaxaotms tend to be inherited. The popular statement 
that domestic varieties, when they run wild, revert to the primitive 
8to(i is nnsopportedby satiafiictory evidence , and, although revm- 
sions occasionwy occur in domestication, there is no sign of any 

S tendency to the loss of acquired characters. Except in 
ess nniform than natural species, in often differing more 
_ m some single and in being fertile when crossed, there 
are no well-markea di^ctions between our domestic races and the 
eo-osdlad true species of a genua The many breeds of dogs and 
cattle may arise finm more than one species ; hut probablv those of 
horses and fowls, and clearly those or rabbits, ducks, and ptoons, 
are each descended from a single spemea In this respect the breeds 
of pigeons are of peculiar importance, since not omy earner and 
taui1»<7» nmt and barb, pout^ and iantail, but at least a score of 
Tariela^ might he chosen which differ so thoroughly, intemsUy 
as weU^ as Externally, that an ornithologist, treating them as wild 
bSnde, would be compelled to grant them specific^ and even distinct 
genencrank YOi sace all these have ind^utahly arisen from the 
wild mck^dove it is dear that naturalists who 

admit a unify to sud^ dolmestio races, which professed breeders 
have often laughed ti> scorn, ahoold in turn be cautious before de- 
riding the unify of wild onea 

How them have domestic rac^ been produced ? By external con- 
ditions or habits alone i (hm of iheir most rmnarkable features is 
in exhfbitum adaptation, ncft to their oiin good, but to man’s use 
or fanify. we know that all tiie hree^ were not'pinduoed as pw- 
fect as we now sea them, and the key is lUsn’s power of accumu- 
lative selection'- nature gpvesBUccestive variations I man adds them 
up, making for himself nsefiil breeds, ffldlfnl breeders spak of 
the organizatiorL as plastic and under control, and have effected ex- 
tensive modifications within our own generation. Unoniscions 


selection, which results from every one trying to possess and breed 
the best individuals, is even more important This accumulated 
change explains why we so often cannot recognize the wild prent 
BtocM of our cultivated plants, vhile its absence in countries in- 
habited by uncivilized man explains why these nerer yield plants 
worth immediate culture Man’s power of selection is facilitated 
by keeping large numbers, m which variations are more likely to 
occur Faeihfy in preventmg crosses is also of importance, as of 
pigeons as contrasted with cats , some species are, however, less 
variable than others, eg, the goose 
Individnal differences arise even in the offspring of the same Varia- 
parenla and tend to be inhented , hence they afford material for tion 
natural selection to act on and accumulate, precisely as they would under 
for human selection. (Polymorphic genera—ep, Bosa, iZiiJiie, nature. 
Hwofimm, &c.— may pihap owe their protean character to their 
vanabons bemg of no service or disservice, and consequently not 
bemg acted on by natural selection ) In determining whether a 
form should he ranked as species or variety, the opinion of natural- 
ists of sound judgment and wide experience is the only guide, yet 
this lacks unanimity (see Species) ; for example, of the polyHiorphio 
genera of ihe British flora alone Bentham reckons 112 species but 
Babington 261 'Wallace has shown that no certain criterion can 
possibly be given by which to define his convenient working cate- 
gories of Malayan Lepdoptera, &o , viz., variable forms, local forms, 
sub-species, and representative species. As Be Candolle concluded 
from his monograph on oaks (in which he shows at least two-thirds 
of his 800 species to be provisional), “so long as a genus is imper- 
fectly known and its species founded upon a few specimens ” they 
seem clearly limited , bnt, “just as we come to know them better, 
intermediate forma flow m and doubts as to specific limits augment." 

The terms vanefy and species are thns arbiWily applied to inde- 
finable groups of more orless closely aimilor individuals Common 
species that range wide and are much diffused are those which vary 
most The species of the larger genera m each countay vary more 
frequently than the species of the smaller genera The apecies of 
laige genera present sbong analogies with varieties, which we can 
onjfy understand if they origmated as such 
The term “struggle for existence” is used in a wide sense, in- Struggle 
eluding dependence of one bemg upon another, and embracmg for exist- 
(whioh IS more important), not only the life of the individual, but enoe, 
success in leaving progeny. From the high (geometnoal) rate of 
increase of all organic bemgs (slow breeders only reqnirmg a few 
more years to people a whole diatnct) struggle mevitably follows, 
either one individual with another of the same apecies, or with the 
mdividimls of a distinct apecies, or with the physical conditions of 
life It 18 the doctrine of Malthus applied with manifold force to 
the entire animal and vegetable km^oms, for m this case tiiere 
can be no artificial increase of food and no prudential restraints 
from marriage The checks to increase are moat obscure Eggs or 

young animals generally suffer most, and plants, mostly as seed- 
Knga, both from germinating on gi-ound already occupied and from 
animals The amount of food, of coui-se, gives the extreme limit 
of number^ very frequently, however, the attacks of enemies, as 
of game by vermin. Chmate plays an important part, and periodi- 
cal sewns of extreme cold have aeatroyed as many as fonr-nfths of 
the birds of an observed area. Epidemics, too, mav ocenr In 


many a species a large stock of mdividuals is often essential to its 
preservation. Comdex and unexpected checks and relations exist 
between orgamc bemgs which have to struggle together , witness 
the profound alteration of the flora and fauna of a heath when 
planted with Scotch fir, these again being wholly dependent upon 
the eidlusion of cattle. But in several parts of the world insects 
determine the existence of cattle. Again, red clover depends for 
fertilization, upon the humble-bees, these upon immunify from tae 
attacks of field-mice, and thus mdireotly upon the numbers of oats , 
hence no bees, no clover, and the more cats, the more clover 1 The 
struggle will almost mvartably be most severe between the indi- 
vidn^ of the same species, for they frequent the same distncta, 
require the same food, and are exposed to the same dangers. In the 
case of varieties of the same q>eciea the stra^le will generally be 
almost equally severe, and we sometimes see the contest soon de- 
cided (as m the case of varieties of wheat or Sweet pea, of the 
monutam-sheep or medicinal leech) Similarly, the straggle be- 
tween species of the same genus will generally be more severe tbaii 
between the species of distinct genera, c , the replaeement of the 
black rat by the brown or of the large cookroaoh by the smdl. 

The structure of every beii^ is related to that of all tiie others 
with which it competes, from which it escapes, or on whnfo it 
preys ; witness alike the teeth and talons of tie tiger, or the 1^ 
and claws of the parasite dmging to his hair The ribumen of a 
seedbng fevonia its struffile with plants already growmg around it 
How will IhM strugm for existence act m regturi to variation { Hatiual 
Can the prmciple of sel^on, so potent in the hands of man, apply selection, 
under nature 1 Most efficiently , for, when bear in mind the 
constant occurrence of variation, with the strength of the heredi- 
tary tendency, also how infinitely close and complex are the mutual 
relations of organic beings to each other and to their physical con- 
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chhons of life, and consequently wiat infinitely raned diTersities 
of structure might be of use to each bemg under changing condi- 
tions of life, can it be thought improbable, seeing that variations 
useful to man have undoubtedly occurred, that other variations, 
useful in some way to each being in the great and complex battle 
of life, should occur in the course of many generations * And, if 
such do occur, can we doubt (remembering tnat many more indi- 
nduals are bom than can possibly survive) that individuals having 
any advantage, however ^ght, over others would have the best 
cliance of surviving and procreatiug their kmd? On the other 
liand, we may feel sure that any variation m the least degree m- 
jurious would he inevitably destroyed. This preservation of favour- 
able and this destruction of imunons vonations are called natural 
selection, or, less metaphorically, the survival of the fittest. The 
probable course of natural selection may be understood from the 
case of a country undergoing change of climate The proportional 
numbere of its species will be changed , some will probably become 
extinct , and these changes would senously affect the others. Im- 
migration of new forms might occur, with farther aenous disturb- 
ance, or, where this is impossible, we shonld have places in the 
economy of nature which might be better filled up In such cases 
slight modifications which in any way favoured tne individuals of 
any species, by adapting them better to their altered conditions, 
would tend to be preserved, and natural selection would have free 
scope for the work of improvement Moreover, changed conditions 
increase yanahihty As man produces a great resull^ what may 
not natural selection effect ? The former acts only for his own 
good, nature for that of the bamg itself, man on mere external 
characters, nature ou the whole machinery of life , man irregularly 
and unperfectly for a short time, nature by accumulation during 
whole geologicm periods Matu^ selection is daily and hourly 
serutm^g, throughout the world, the shghtest variations, reject- 
ing those -fiat are bad, preserving and addmg up all that are good, 
silently and insensibly working, whenever am wherever (^ortwnity 
offers, at the improvement of each orMuio being in relation to its 
organic and inorganic conditions of Me It may operate on char- 
acters which we are apt to consider of very tnfling importance, and 
Its aocumiilatiou of small variations may set np unexpected cor- 
i-elative changes. It may modify the egg, seed, or young as easily 
as the adult, the structure of young to parent and of parent to 
young, and m social animals it wiU adapt the structure oi each for 
the benefit of all ^ The theory of natural selection is next illus- 
trated (1) by supposing the formation of swift varieties of wolves, 
much as greyhounds have been developed by man ; (2) by reference 
to tha excretion of nectar by flowers, its use to insecte, the action 
of these m carrying pollen, its advantage m intercrossing, and the 
resultant modification and adaptation of flower and insect to each 
other through the preservation of their advantageous variations 
Circumstances favourable for the production of new forms through 
natural selection are great vanabmtjr, large numbers of individuals, 
the complex effects of mtercrosaing, isolation m confined areas (yet 
probably still more extension over continental ones, Mpecndly if 
oscillating in level), and ooneiderable lapse of time, although this 
by itself must not be supposed to do mything (as if tiie forms of 
life were undergoing change by some innate law), but merely to 
afford increased opportnnily for variation and environmental change. 
Extinction, to imch rare species ore on the way, is caused V 
natural selection. 

Diver- The divergence of character brought about by artificial selection 
gence of in domestic breeds is efficiently ^rallelod m nature, since the more 
char- diversified the offspring of each species, the more they will seize 

acter. on diverse places in the economy of nature, and so increase in 

numbers. The greatest amount of life can be supported by great 
diver^oation of structure. This divergence of chawnter, uith 
extinction of intermediate forms, explains the difficulties of tax- 
onomy, which are then discussed in detail with the aid of a diagram 
This, of course, takes the form of a genealogical tree, and suggests 
that of " the gi^t tree of life, which fills with its dead and broken 
branches the crust of the earth and covers the surface with its 
ever-brauohing and beautiful ramifications.’’ 

Natural Tile preceding summary of the classical statement of the 
selection doctrine of natural selection should be supplemented by 
vOTv°' original work, to the corrobora- 

tive labours of its author, and to the able indepeudent 
treatise [Fatural Sekaion) of Wallace, but to the enormous 
mass of exposition, argument, and illustration accumulated 
by subsequent writers, commencing with Hooker and Asa 
Gray, Hiikey and Ha^el, hut soon becommg too numer- 
ous even for mention. At the same time the history of 
the controversy which has arisen out of , that statement 
should also be treated, in so far as it has kept within 

^ In the later editions of the Oriyin a brief account of sexual selec- 
tion is given at this point, p. S2 


scientific bounds The leading objections which have been 
brought against natural selection, together with the replies 
to them, should all be summarized, as, for instance, Fleem- 
ing Jenkin’s important criticism as to the swamping of 
individual variations by crossing,^ Mivart’s vigorous and 
detailed polemic against natur^ selection as capable of 
accounting for the incipient stages of useful structures, 

&c and BO on. But tbs could not be done to the satis- 
faction of either party without far exceeding the present 
limits; happily, however, two chapters of the Onfftn of 
Speenes (v. and vi ) are generally admitted to have at least 
made the attempt up to 1872, the date of the final edition, 
with great candour and fairness The various constructive 
efforts to supplement the hypothesis of natural selection 
by introducmg additional factors of evolutionary change 
should also be mentioned, headed of course by Darwin’s 
own accessory hypothesis of sexual selection 

We must not, however, leave natural selection without Huxley’s 
a fuller statement of its services and claims, and this may advocacy, 
mast appropriately be taken from the recent and, as it 
were, j uncial deliverance of their veteran advocate, Prof. 
Huxley.^ He first points out the grounds of his agnostic 
position (up to 1858) with respect to evolution as promul- 
gated by Lamarck, Chambers, and even Spencer • “ Firstly, 
that up to that time the evidence in favour of transmutar 
tion was wholly insufficient , and, secondly, no suggestion 
respecting the causes of the transmutation assumed, which 
had been made, was in any way adequate to explain the 
phenomena ” He then goes on to say — 

“The suggestion that new species may result from the selective 
action of external conditions upon the vanations from their specific 
type which mdividuals present — and which we call “ spontaneous ” 
because we are ignorant of them causation— is as wholly unknown 
to the historian of scientific ideas as it was to hiologioal specialists 
before 1858. But that suggestion is the central idea of the Origin 
^ Sjp&nes, and contains the quintessence of Darwinism. . . , 

That which we were looking for, and could not find, was an 
hypothesis respecting the ongin of known orgamc forms which 
assumed the operation of no causes but such as could be proved to 
be actually at work We wanted, not to pm our faith to that or 
any other speculation, hut to get hold of clear and definite con- 
ceptions which could be broi^ht face to face with facts and have 
their validity tested. The Ongin provided us with the working 
hypothesis we sought; . . . The facts of varmhility, of struggle for 
existence, of adaptation to conditions were notonous enough, hut 
none of us had suspected that the road to the heart of the species 
problem lay throng them till Darwin and Wallace dispelled ihe 
darknffls, and the beacon-fire of the Origin guided the be- 
nighted .. The only rational course for those who had no other 
object than the attainment of truth was to accept “ Doiwinism ” 
as a workmg hypothesis and see what could be made of it. Either 
it would prove its capacity to elucidate the facta of organic life or 
it would break down under the strain. . . Whatever may be the 
ultimate fete of the particular theory put forward by Darwin, I 
venture to affirm that, so far as my knowledge goes, all the ingenuity 
and all tha learning of hostile critics have not enabled them to 
adduce a solitary fact of which it can be said, tins is irreconcilable 
with the Darwinian theory.”® 

Darwin’s own case for natural selection has also been Darwin’s 
tersely put.® “The belief in natural selection must at reason, 
present be grounded entirely on general considerations, — 

(1) on its bemg a vera causa, from the struggle for exist- 
ence and the certain geological fact that species do 
somehow change , (2) from the analogy of change under 
domestication by man’s selection, (3) and chiefly from 
Hus view connecting under an intelligible point of view 
a host of facts ” 

Applying to natural selection the accepted tests of a 
good theory — (1) power of explaining all phenomena and 
meeting all objections, (2) power of meeting new facts as 
they occur, (3) applicability as an instrument of research, 

® If'orth Bnhsh Beamu, 1867. 

* Genesis of Impedes, 1871 

* Life of Darwin, voL li, "On the Reception of the Ongin of Species. " 

® Cf., however, op. mt, p, 129, note 4 

® Letter to Bentham, 1868, in Uft ofDarmn, iii p. 26. 
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and (4) power of prediction, — it seems difScult for the 
most sceptical of critics to avoid ranking it very high, 
while to those who regard it as triumphantly surviving 
this assay the “law of parsimony ” appears to preclude the 
necessity of seekmg any further explanation of evolution.^ 

As no serious cntic wholly denies the fact of a struggle 
for existence, nor even a certam preponderance among Sie 
survivors m any given area of those beat fitted for the 
struggle, however much he may consider the importance 
of these facts to have been overstrained in certain direc- 
tions, we axe fairly entitled at the outset to regard natural 
selection, not only as provisionally superseding earher 
attempts at solvmg the problems of geological and geo- 
graphical distribution, but as adequately, — it might almost 
seem finally, — explaining them (see Biology, Disteobu- 
tion) Thus clami at any rate must he allowed even by 
those who deny the importance of natural selection as a 
substantial factor m evolution m the other sub-sciences of 
physiology and morphology, and this not simply because 
it was as experts in distnWion that Darwm and Wallace 
themselves arrived at their hypothesis, nor because all 
subsequent workers m that field of science have adopted it, 
hut because no vahd objection, or even supplementary 
hypothesis, has ever, as regards this important department 
of science, been so much as proposed. The survival of the 
fittest, then, is unquestionably a vera causa, and one of 
no small importance in the study of nature (m fact, in 
uudisputed possession of at least one entire field), as dso 
in the study of social life, from which both Dar^ and 
Wallace were directly inspired.^ The importance of breed- 
ing and artificial selection is also undisputed; nor can 
some small scope for natural selection m tbe formation of 
varieties of wild races be denied even by the most grudging 
of critics who maybe versed in the facts of natural history 
at all But this amounts to admitting that natural selec- 
ton, already the undisputed explanation of distributional 
changes, is at any rate a partial cause in structural and 
functional ones ; while older explanations of these facts, 
even if not meltmg into merely abstractional ones, have 
not succeeded in gaining acceptance. 

At this point comes m with ponderous weight the con- 
ception by which Lyell had for nearly thirty years been 
preparing the way for Darwin, that of unifomutananism 
in natural change. For, although it was perhaps almost 
as mudb owing to the unfavourable opinion of Lyell as to 
the hofitility of Cuvier that the doctnne of Lamarck had 
fallen into such disesteem, and although Lyell himself was 
accustomed “to beep the name of creation for a natural 
process which he imaged to be incomprehensiblei,” he 
was, notwithstanding, as he claimed and as Huxley frankly 
allows, “strongly disposed to account for the origination 
of all past and present species of living things by natural 
causes,” and his mfiuence was, therefore, for Huxley, as no 
doubt for others, “perhaps more potent than any other in 
keeping alive a sort of pious conviction that evohition after 
all would turn out true,” For, given the principle of 
Lyell’^s work, — “ the principle t!^t the past must he ex- 
pl%i^ b|r ^e present, unle^ good cause be shown to the 
CDptpry, Ihe fact that,* so far as our knowledge of 
oi Bfe on our globe goes, no other cause 
can W'shown, — it ^ evident ^at “consistent uniformi- 
fewlsni. fk-^hitiOn as much in the organic as 

m the inorgamc worlh Tl^e, origin of a new specie by 

^ SidtaUifio MftSom Mvoltaion, 188 ^ 

* Thrcmgh raadit* Hajfjroa, («ee 8 ay,). 

It Is worthy of notice also HteScf’s early .Sngjleslnm supra) 
was rhaide in his PhVmphg ^ Wsflla’s early statonait with 

jai^ect to -the races of ma“i ahd Paincli: Jffstljbew^s in a tisaiase for 
f pwpose^ while an/early statfment.Qf the doofeiae, hitherto 
ggpawntiy Overlooked, was made with respeot to nautoue hy denes 
I Oab!k)gviS Inimitfvsl 3.861). 


other than ordinary agencies would be a vastly greater 
‘ catastrophe ’ than any of those which Lyell successfully 
eliminated from geological speculation ” 

Bearing in mind, then, the lesson of Lyell, that any 
efficient cause, even though slow or at first sight trifling, 
can he shown, if acting steadily for vast periods of time, to 
effect enormous results, the apparent difficulty of adding 
up varietal differences to specific ones, these to generic, 
and these again to still larger distinctions, becomes only 
the inevitable contmuation of that summation of individual 
into varietal differences which no one can deny to be 
happening around us Thus the onus prohandi that species 
have not arisen in this way comes fairly to be thrown by 
the advocates of natural selection upon its adversanes 
And, as these come individually to realize, through thoSe 
concrete studies which necessarily underhe all active con- 
viction on one side or the other, the importance of the 
masses of concrete evidence which have been steadily 
accumulating, it is httle wonder that their majority should 
not only have so rapidly dwindled, but actually have 
changed sides so generally as has been the case. 'Hius, to 
cite only a single case, — (1) we are now in actual possession 
of an unbroken and geologically successive senes of fossil 
horses, perfectly gradated through some forty-five “species” 
back to a five-toed ancestor; (2) we can trace the con- 
tinued evolution of the existing species in the bones, teeth, 
and finest peculiarities of the specimens around us, as well 
aa tiie increasmg differentiation of well-marked vaneties 
through artificial selection; (3) we can see that such con- 
tinuous improvement of skeleton, teeth, &c., as is now and 
has all along been in progress, must have been profitable 
to the anim^ possessing them in the wild state, just as 
they now are in the tame (smce implying better locomo- 
tion, digestion, &c.) ' Hence we soon come to feel a real 
difficulty in understanding (1) how the continuous sum- 
mation of small individual advantages through varietal 
characters into specific, and even generic ones, can be 
doubted, much less domed, and consequently (2) how the 
general applicability of the theory of natural selection to 
interpret Ihe gradual process of histone change can any 
longer be called in question. 

At this pomt it is right to notice that several evolu- Vana- 
tionists have suggested or argued for the progress oftioJi 
variation along definite lines ; but this return upon pro- 
Darwinian standpoints has been energetically and, it must 
be admitted, on tbe whole as yet successfully combated 
Thus Asa Gray (1861-76) has argued for variation along 
definite and useM lines. Nageli (1865) regarded the ac- 
quisition of certain characters which appear to he of no 
service to plants as offering a difficulty to natural selection, 
and as affording a proof of some innate tendency in plants 
towards perfection, correiqjonding to what KoUiker entitles 
the “law of creation.” Mivart (1871) has maintaaned 
tlmt variations are definite, and frequently sudden and 
considerable. 'With such positions must also he noticed the 
continuous and increasing insistence of Spencer (1852-86) 
upon environmental action and functional change, although 
spontaneous variation is not excluded nor considerable 
importance to natural selection denied. Butler m Eng- 
land, and, Cope, Hyatt, and other “Heo-Lamarckians ’ 
in America, have more fully developed this reaction, for 
■which experimental evidence has been especially sought 
in Germany by Semper. And, while Darwin himself long 
continued an uncompromising opponent of all such heresies, 
a distinct, though partial, change of opinion was admitted 
by himself in later years, and has been fully insisted upon 
both by Mivart and Spencer. While in the Chimin ofSpeciet 
up to 1869 variations are spoken of aa “accidental” (no 
doubt only in that sense m which a scientific man may fairly 
use the word), and there is ample proof of Darwin’s origin- 
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ally even contemptuous attitude towards Lamarck, and of 
his substantial rejection of the comparative importance of 
function or environment m determining variations, these 
views are unquestionably modified in the well-known pero- 
ration to the Origin of Species. The further diminishing 
importance of natural selection is admitted in subsequent 
editions, as Spencer has pointed out, in the preface to the 
Descent of Man, and indeed elsewhere ; while a recent 
pungent criticism ^ cites evidence of a cert^ measure of ap- 
parently contradictory and indefinite fluctuation of opinion 
between increased insistence upon use and disuse on the 
one hand and upon spontaneous variability on the other. 

Since, however, Darwin never developed the grounds of 
this diminishing reliance upon natural selection, which still 
remains the central theme of his works, and that upon 
which their origmality, as well as their importance to the 
theory of evolution, essentially depends (of course as dis- 
tinguished from their services in summing up the concrete 
evidence for the fact of evolution and their vast utility in 
diffusing it), too much weight must not be attached to such 
isolated expressions of opinion as those referred to above, 
the more so as these are nowhere borne out by any general 
change in the tenor of his works. In the absence of any 
theory of definite and progressive change, and in the 
presence of multitudinous vanations under domestication 
and m nature which we can neither analyse, rationalize, 
nor hardly even classify, we are not only justified but 
logically compelled to regard variation as spontaneous or 
indefinite, i.e., practically indeterminate in direction, and 
“therefore Unimportant, except as the groundwork for 
selection to act on.” Conversely, variation must be in- 
defimte, else the paramount importance of natural selec- 
tion must be proportionally impaired as this becomes de- 
fimte (c/. EvoLUTiosr, vol. viii p 761) j for we cannot 
speak of selecting a course from one hne of variation, nor 
even for that matter in the old sense of “variation” at all. 
Thus, “if it should hereafter be shown that variability is 
definite and determined in certain directions rather tiban 
others” (m short “fated” rather than “spontaneous”), 
“the importance of natural selection would not be im- 
paired,” smce it would still have to be regarded as a vera 
causa in the history of species, yet the function ascnbed 
to it would be practically reversed. It would exdiange 
its former supremacy as the supposed determinant among 
the indefinite possibihties of structure and function for 
that of simply accelerating, retarding, or terminaMng the 
process of otherwise detemuned change It would funmh 
the brake rather than the steam or rails upon the journey 
of hf e ; or, m other words, instead of guiding the ramifica- 
tions of the tree of life, it would, in Mivarfs phrase, do 
little more than apply the pruning knife to them,® In 
fact, its functions would be restricted to those of the third 
Fate, and would no longer, as at present, be supposed to in- 
clude those of the second. Under these circumstances it is 
unnecessary to appeal at length to the unanimity with 
which the later generation of Darwin’s exponents {eg, 
Lankester, Eomanes, Allen, &C.) concur with all preceding 
ones m the necessary proposition, that “ natural selection 
trusts to the chapter of accidents in the matter of 
variation ” The thesis thus summarized by Lankester 
thoroughly permeates the Yariaim, of Animals and Flania 
under Domesticadon, as may be seen from the brief sum- 
mary of it given below (p. 82).® Special reference must, 
however, be made to the important researches of Wei&- 
mann,* since these were devised with the deliberate inten- 

^ Butler, Luck or Gumimg, London, 1887, chap riL ; see also his 
Ludidim, Old a-nd New, London, 1879 

® “ On the Theory of Individu^ty,” in Proc. Eoy Soe , 1886 

* See, however, ch^ter ixl of Vanaiim, 4<j., conclusion 

* Studies m the Theory of Lescend, Eng. ed , London, 1882. 
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tion of testing “ whether, besides natural selection and the 
direct action of extemd conditions, together with the 
correlative residts of these two factors, there might not 
he concealed m the organism some other transforming 
power,” such as the “ perfecting prmciple ” of Nageh or the 
bke. The results of these mvestigations have tended 
entirdy to confirm the theory of natural selection in its 
classic form ; moreover, the same naturalist has smce ad- 
duced weighty arguments against the transmissibihty of 
individual variations,® whether acqmred hy habit or im- 
pressed by environment, and thus proportionally weakened 
the arguments of Spencer and others in favour of the 
revival of the Lamarckian factors of change. Yanation 
seems therefore to be driven in more and more upon the 
reproductive function, and thus an ultra-Darwinian in- 
sistence upon the obscure and as yet wholly indefinite 
factor of variation is strongly forced upon us, and natural 
selection seems more than ever to be our only possible clue 
Armed, however, with this, we have a consistent means Darwin’s 
of re-investigation of the whole organic world, in the course 
of which, not only our existmg accumulations, as of tax-^^“^ 
onomy and of comparative anatomy, acquire a new interest, 
and all existmg lines of research receive a potent stimulus, 
but the marvellous variety of adaptation comes into in- 
telligibibty and order, — a new teleology thus replacing 
the old Of this profound change in the standpoint and 
interest of modem biology we can form an idea most 
simply, yet most representatively, by glancing at Darwin’s 
own biological works. Before tbe Origin of Species we 
have the slow and laborious production of the suhstantial, 
yet conventional and comparatively arid, Zoology of the 
Beagle and Manual of the Cimpedia, while afterwards the 
well-known and fascinating new senes of zoological and 
botanical discoveries and generalizations were poured out 
with remarkable rapidity. The many bold and ingenious 
applications of the theory of naturd selection which we 
owe to Darwm and his school should here be reviewed 
seriatim ; but it is impossible to do more than mention 
some of them, eg, the renascence and development of 
Sprengel’s discovery of the relations of flowers to insects, 
the elaborate studies on Fertilization in Orchids, the Forms 
of Flowers, Insecdvorous Flanls, Climbing Flants, Movement 
in Plants, &c. Again, the interpretation of the problems 
presented by bee and ant society led him to grapple with 
the problems of mmd and language, in the Descent of Man 
and the Fxpression of the Fmtions; and the systematic 
application of the conceptions of biological science to those 
of psychology, sociology, and etiiics, which had been com- 
menced by Comte and continued by Spencer, rapidly passed 
from its comparative philosophic isolation into wide diffu- 
sion through the movement of literature and science.® 

This passage from the inductive verification of theAppUca- 
tiieory of natural selection to its deductive application as 
an engme of research is conspicuously associated with tbe g^eotion 
labours of Haeckel, whose Qenei'elle MorpMogie (1866) to bo- 
and other minor works have a cenfaal historic place amid logical 
the first fruit and seed of the new movement in German science , 
biology, which was henceforward almost completely Dar- 
winian j and they have equally strong claims to be con- 
sidered as the startmg-pomt of those logical and unflinch- 
ing attempts to view ^ problems in the light of natural 
selection which have smce become more common. By 
tm.nsceuding the limits of ordinary biological specialism 
independentiy of Darwm, and dispensing with his initml 


* The resemtions with reapact to miad and language made hy 
evolutionists so contiaated m many respects as Wallace and Mivart 
should here he mentioned ; see Mivarfs Lessons from. Naiwe, dso his 
“Limit to Evolution,'’ in Ninetieseth Century, 1884. 

® Lie OonUrmtSt d. Eemj^amas, Jena, 1886, and Lie Bedadmff 
d seeueUen Foripfmewng, Jena, 1886. 
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reservation as to the possible creation of primeval forms 
and -with Wallace’s final caveat as to the origin of man, a 
thorou^ly "monistic” view of biology and its kindred 
sciences is obtained. The systematic exclusion of the tra- 
ditional teleology and of that operation of the consciousness 


tural variations cannot be associated with, much less de- 
veloped by, definite psychical ones, and still less by any per- 
manent psychical bias or character) also necessarily follows , 
and along with this goes the conception of the operation 
of an eztrarorganismd mmd. The struggle for existence is 
the sole condition of human progress; and the conception 
of prevalent or predommant altruism, as systematised by 
past philosophy and tradition, is thus an alloy of senti- 
menM illusion with baser elements. The doctrine of 
natural selection is in this way fully developed into a 
substantially Neo-Lucretian philosophy, and, in justice to 
the logical clearness of the author to whom we especially 
owe this systematization, it must be admitted that those 


have in aU cases either reframed from contmuing their 
development or fallen back upon the insertion of some 
caveat or dms ex Trmhina at an arbitrary point. 

To In the same way we have this view of all thin^ m 
struggle apphed to the explanation of the mtemal structure 
and function of the organism itself. Once more to quote 

funotion. Huxley,^ “ It is a probable hypothesis that what the world 
is to orgamsms in general each organism is to the mole- 
cules of which it IS composed. Multitudes of these, having 
diverse tendencies, are competing with one another for 
opportnnity to exist and multiply, and the organism as a 
whole is as much the product of the molecules which are 
Yiotonous as the fauna or flora of a country is the product 
of the victorious organic beings in it.” This view has 
more recently been considerably developed by Eouz,® and 
from its logical continuity with the major theory of which 
it is a corollary is gaming widened acceptance. 

With regard to tiie destructive cnticism of the old teleo- 
logy, whi^ has been led by Haeckel, and aided or ac- 
quiesced m by other natural selectionists, it is important 
to note that the obvious proposition has also repeatedly 
been urged (c.y., by Huxley and Weismann no less than 
by their critics, suoh as Von Hartmann and Lotze), thaf^ 
j’ust in proportion as our explanation of the origm of 
organic structures, functions, and adaptations becomes m- 
cieasingly mechanical, so does an increasiagly rigorous 
teleological view of this mechanism reappear At most, 
therefore, we should have exchanged an external and 
mechanical view of teleology' for an (at least relatively) 
internal and dynamical one. 

Semal The later hypctheses accessory to natoial soleotiou can here he 

sdeclion. only very bneny outlined Partly in course of hia inquiries mto 
the descent of man, partly also to account for many remarkable 
phsuomena of sexusd (hferentiation in animals (see Sex), Danvin 
was led to develop the hypothesis of sexual selection which he had 
already au^stea in the On^n of Species Not merely do indi- 
vMoals struggle for existence, but the males struggle for the females , 
thus the more vigorous tend to obtain mates, and so leave most 
ptogmiy to repeat the struggle. Special weapons .are used in the 
struggw, both ofEensive, like the cock’s spurs or the stag's horns, 
and^wsive, dike the lion’s mane ; and advantageous vanattons 
of tmid tojbe cumulated. But, as the more beautafol or 
melodiouk mtilK often tb obtain the preference of the females, 

theiteisalso i^td fbrtheconcteption that the {esthetic advantages 
ftequeat in' too male Sex hM tolatly been acquired, the more so 
ap wo have oommem etpmienee how rapidly artificial selection 
can actauqulate sup^oiities of ]^mnflge or song After the opem- 
tjbh of sexual selection hae been trai^ as fiir as possible through 
anhnat kingdom^ the docteme is applied to man, with the con- 
i^Qsiou ** that m all ^e oattses Which’ heVe led tc the differences m 


A ;&«pk and uuobmprmnfemg application, of this doefaine to the 
■({tioni of jpature and aoci^ till islso 'H found in Huxley’s 
Mor l^xatence,” m JSfifismth February 1888. 

I m (hamimu, IteipsK;. 1876. 


external appearance between the races of man, and to a cei-taiii 
extent between man and the lower animals, sexual selection had 
been the most efficient." Acceptance of this hypothesis has been 
much less general than of natural selection Criticism has been 
busy, and this ranges fiom the senous yet partial dissent of Wallace 
to iundamental conti-ast, such as is mvolved m the theory of the 
nature and ongm of sex su^ested m the article Sex, which views 
the degree of development oTthe external charactera of sex as essen- 
tially Sie outward expression of a proportional stage of the evolu 
tion of constitutional “ maleness " or ‘‘ femaleness ” (i e , katabolic 
and anabolic diathesis lespectively) 

Under the title of “ physiological selection ” G J Eomanes has Physio- 
latdy proposed “an additional suggestion as to the ongm of species," logical 
of which the more cntical th an constructive essence may be bneflj selectiou. 
given m the author’s own words " As a theoiy of ongm of species 
natural selection has m its way three cardinal difflcultios,— (1) the 
difference between species and vaneties m respect of mutual fertility, 

(2) -lim swampmg meets of free mterciossmg upon an mdmdual 
variation, (8) the inutility to species of so huge a proportion of 
specific diatmctions. . Natural selection is not, properly speak- 
ing, a theoiy of the origin of specus it is a theoiy of tne onmu— 
or rariier of lie cumulative development— of adapiatii(ms. When- 
ever any variation m the highly vanahle repioductive system • 
occurs, tendmg to stenhty with the parent form, without entailing 
fertility with riie vanetal fonn, a physiological bamer must mtei’- 

e dividing the species mto two parts, free to develop distinot 
nes, wilJiout mutual intercrossmg, or by mdepeudent vana- 
tion By regarding mutually atenle species as records of variation 
m reproductive systems, we are at work, so to speak, on the foun- 
dation of the matter ’’* 

Laws op Variation 

Even those who attach most importance to the doctrme Ongm of 
of natural selection as affordmg a rationale of the process 
of organic evolution will not seriously dispute that, even 
were this explanation completely extended to all the de- 
tails of plant and animal Me, another and deeper explana- 
tion would still be necessary That is, llie theory of 
natural selection, being from the external standpoint only 
— ^that of the adaptation of the organism to survive the 
pressures of the environment — ^wouldall the more 'urgently 
stand in need of a complementary internal explanation, 
which should elucidate the physiological process of change 
through which the organism has actually been enabled to 
adapt itself. As a recent writer tersely expresses it, " The 
survival of variations is a matter secondary to their ongin, 
and it IS becoming realized more and more that this is 
the point to be explained.” How, in short, do we get the 
variations without whidi natural selection would have 
nothing on which to operate? Here we can no longer Darwin’s 
renmin satisfied with the merely general conception of theory 
variation as essentially mdefinite, with which we have be- 
come familiar as the postulate (p. 81 ) of the theory of 
natuml selection,^ but must add to it a retroepect of the 
theories of earher authors such as has been Steady out- 
lined, — (a) a summary and discussion of the extensive 
laboura of Darwin upon the problems of variation from 
which this conception of mdefiniteness was generalized, 
followed by (h) an account of subsequent progress Un- 
fortunately the voluminousness of this hterature makes 
such a task practically impossible : instead of the enormous 
wealth of concrete details accumulated with respect to the 
Yariaiim of Animals and Flanis under Domestication, a 
reference to the volumes under that title must almost suffice 
Some acquaintance with this work is, of course, necessary 
adequately to appreciate the force of its author’s general con- 
clusions ; these may, however, be bnefly outlin^ from the 
diapter of the Origin of Spemes (chap, v.) devoted to the 
laws of variation, and from those (xxii -xxvi ) of the larger 
work which contain an ample yet similar discussion 
"Out Ignorance of the laivs of vanation is profound. Not in 
one case ont of a hundred can we pretend to assign any reason 
why this or that part has varied ” Changed conditions generally Environ- , 
indues mere fluctuating variability in incMidnala, yet sometimes ment. | 

* Joum Imn. Soc., xix , 1886. For the mtioisms of Wallace, 

Argyll, Meldola, Catchpool, and others, see Naisire, vol xxxiv. 

* Oomo FamfiOft Doinssitcaiww, chan xxL, oonclusion. 
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direct and definite effects upon the mass. The facts and considera- 
tions for and against the behef that the conditions of existence act 
111 a potent manner in causing definite modifications of stnictui’e 
are confronted m detail In some few instances a maiked effect 
has been rapidly produced, eg , on European men in the United 
States, European dogs in India, horses in the Falkland Islands, 
oysters in the Mediten’anean, Sic The chemical compounds of 
some plants and the state of their tissues are readily wected by 
changed conditions. The production of ^Is, &c , shows how great 
changes in stnictuie and colour may resmt from chemical changes 
We almost certauily know that organic bemgs m a state of nature 
maybe modified in vanous deflmte ways by the conditions to which 
they have been long exposed , but it is difficult to distinguish be- 
tween the definite result of changed conditions and the accumula- 
tion thiough naturel selection of mdeflnite variations which have 
l>ioved serviceable But, even granting the utmost weight to con- 
ditions, we can rarely see the precise relation between cause and 
effect Moieover, many animals and plants of wide range and 
great diversity of experience yet remain uniform m character 
Again, the dewee to which domesticated buds, &c., have vaned 
does not stand in any close relation to the amount of change to 
which they have been subjected In fact, we may have similar 
modifications nndei different conditions, different modifications 
under similar change of conditions, or no modifications at all 
Closely pai’aUel varieties aie often produced from distmct races or 
even species without ascertainable unity of eonditioiis Bird-vana- 
tions, too, seem conspicuously mdSpeudent of caicumstances All 
these considerations tend to force on our minds the eonvietion that 
what we call the external conditions of life are in many cases quite 
insignificant in comparison with the organization or constitution 
of the bemg which vanes No doubt each variation may have its 
efficient cause, but it is as hopeless to search for the cause of each as to 
sav why a chill or a poison aneets one man differently from another 
respect to acclimatization, although habit does something 
towards the success of the piocess, yet the appeal auce of constitu- 
tionally different indmduals is a far more effective agent 
CTseanil Increased use adds to the size of muscles, togethei with the 
disuse blood-vessels, nerves, bony crests of ongm, and even the whole 
bones , it also lucieasea glands and strengthens sense-organs In- 
creased and intermittent piesame thickens the epidemua, change 
of food modifies the coats of the stomach and altera the length of 
the inteatme Disuse weakens and dimmiahes all parts of the 
oiganization, — ^lungs and chest, wings and their associated bones, 
&c. Although in domesticated animals this never goes so far that 
a mere rudiment is left, it seems often to have occurred in natuie, 
the effects of disuse bemg aided by economy of giowth with mtei- 
ci'ossing. Changed habite may lead to use or disuse of organs, and 
conseij^uently to them modification , yet the effects of habit, use, 
and disuse nave often been hugely combined with the natuial selec- 
tion of innate valuations and sometifties oveimastered by it 
Corre- Correlated variation means that the whole organization is so tied 
lotted together diumg its growth and development that, when slight 
Tanation. valuations in any part occur, and are accumulated through natiW 
selection, other parts become mochfied, appai-entiy irrespectivB of 
advantage m the change Yariations of stmcture in the young 
often affect those of the mature animal , the influence of hard parts, 
mechamcal pressure, the relative position of parts, and tibe size of 
the whole bwy all have importaat influences. Homologous tissues 
may exhibit associated variations, e.g , hoofs, haor, and teeth. In 
most cases the con elation is, however, quite obscure, and ma^ seem 
to be of no utihty to the species, as with vanous moustrositiea and 
diseases. Colour may be associated with other constitutional pecu- 
lianties. Although correlatiou is of much importance, we may 
also falsely attnbute to it stnictures which are simply due to m- 
hentauce or natural selection, or its effects may be mextiueably 
commingled with those of incieased use and of accumulation by 
natural selection, e g., the gigantic hoiuis of the Irish elk with the 
changes necessarily associated with the acquirement of them 
Vaxla- Homologous and multiple parts are peculiarly vanable, and often 
bihty of tend to cohere. Rudimentary and lowly organized structures are 
homo- variable. The law of compensation of Goethe and Geoffroy, “that 
logons lu order to spend on one side nature is forced to economize on tho 
parts other,” holds true to a certain extent with domestic production, 
but more doubtfully m nature. 

Mecham- Mechanical pressure and relative position of parts seem to be of 
cal pres- some importance in determming variations , but such charges are 
sur^ Stc. often due to reversion to lon^-lost characters, which majr frequently 
occur A part extraordinanly developed in any species tends to 
he highly vanable Specifio characters are more variable than 
5®neric characters Distmct species pi-esent anffiogous vanations; 

this may arise either from analogous constitution or from re- 
version, Secondary sexual characters are h^hly vanable. “ ■What- 
ever the cause maybe of each slight difference between liie offspring 
and their parents— and a cause for each must exist— we have reason 
to believe that it is the steady accumulation of beneficial differences 
which has given nSe to all the more important modifieaiaons of 
structure in relatiou to the habits of each species.” 


The preceding outline of Darwin’s main positions (which Results 
are m harmony with his essential doctrine of indefinite of recent 
variability) prepares ua for the discussion of more recent ” 
research and opmion. Bnt for our present concrete know- opmion. 
ledge of the influence of environment, use and disuse, in- 
cluding all such researches as those of Semper,^ or the 
pecuharly brilliant and lummous mvestigations of Poulton,’ 
the recent valuable summary of Arthur Thomson ^ may 
convementily be referred to. The corresponding theoretic 
argument for the deflmte causation of most variations by 
these agencies has been recently re-stated by Spencer,^ 
along -with hia proposed limitation of naturd selection 
This should be taken along with the testmiony of the 
Amen<^ Neo-Lamarckian school, among which the learned 
and suggestive, though too undigested, essays of Cope® 
are especially prominent. The views of Nageli, Mivart, 
and other ^vocates of internal vanatiou here present 
themselves anew, along with the criticisms and replies to 
them, as also Weismann’s doctrine of variability as being 
ultimately germinal But space precludes the survey of 
this voluminous and unfinished controversy, which, more- 
over, would not at present yield any general result, since 
neither the various inductive and deductive arguments, 
nor the organismal, functional, &c., and environmental 
explanations which these variously favour, have been as 
yet exhaustively stated, still less properly confronted, and 
least of all reconciled, by any author 
It may be more profitable to attempt, though necessarily Proposed 
in barest outlme, a fresh re-examination of the entire field, ^^sh 
This may be most appropriately introduced, and the initial 
conception of the present part of the discussion re-stated, 
by a passage from Weismann,- whose substantial acceptance laws, 
of the doctrine of natural selection has already been noticed 
(p 81). “We certainly cannot remain at the purely em- 
pirical conception of variability and heredity as laid down 
by Darwin in his admirable work If the theory of selec- 
tion is to furnish a method of mechanical explanation, it 
IS essential that its factors should be formulated m a precise 
mechanical sense. But, as soon as we attempt to do this, 
it is seen that, in the first enthusiasm over the newly dis- 
covered principle of selection, the one factor of transform- 
ation contained in this principle has been unduly pushed 
into the background to make way for the other more ap- 
parent and better known factors. The first indispensable 
factoi, and perhaps the most important in any cose, m every 
transformation is the physical nature of the organism itself.” 

Let ua bnefly summarize, therefore, the main results of a 
fresh survey of the leading variations presented by plants 
and animal^ t c , no longer commencing with the analogy 
of human selection upon the smallest varietal and specific 
distinctions, and arguing on Lyell’s principle for the cumu- 
lative ongm of the dtaracters of larger groups, but consider- 
ing these larger differences from the standpoint of general 
physiology, without any hypothesis at all 
The phpiolog^oai principle invoked la simply that antithesiB be- Prepon- 
tween reproductive niuctions and individual ones winch has been derance of 
famihai since the dawn of physiology, and which, when reduced species 
to its physical terms, is ohyionsly docliicible from the pnnciple ofmam- 
conservnfeou of energy. Instead of the generally received doctrine, tslning 
auinmanzed above, that of indefinite vanation, mth pi ogress by ends over 
means of struggle for existence among individnals, its ^teniatio indi- 
apphcation fiimishea a detailed re-mterpretation of the forms pre- vidvuil 
sented by plants and animals comparable to that afforded by tlie struggle 
received hypothesis, but with an essentially altered view of the and de- 
process and factors of organic evolution as a n hole. Bnefly stated, vdop- 


1 Antwal Life, Int ScL Series, 1881. 

2 Proe. Roy Soe., 1884-88 

® “A Synthetic Summary of the Influence of Environment,'’ in 
flVffljw. Rey Rhye Soe, Rdin,, 1887-88. 

* Factors qf Organic Bvdlutton, London, 1886 (reprmted from R'ine- 
temffi Cetiiury). 

® Tke Origin of Hie Fittest, London and New York, 1887. 
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the view of erolntion thus reached is that of definite variation, -with 
progress esaentklly through the subordination of individual simple 
and development to species-maintaining ends. 

Arrest of Let us commence Ynth the origin of the flower, which all botanists 
Vegeta- agree m regarding as a shortened branch The apparent explanation 
tion by 01 natural selection (from two other alternatives, one lengthened, 
repro- the other unshortened), although morphologically reasonable, is at 
diiction. once excluded by the physiological one ot tneviiaile shortening, 
since the expense of the reproductive functions necessarily checks 
the vegetative ones, and since we cannot speak of selection where 
the imaginable alternatives are physically impossible. Similarly, 
the shortening of the inflorescence from raceme to spike or flower- 
head, or its hollowing into a fig, with the corresponding reduction m 
the size of the flowers, receives the same ex^anation — ^growth of 
axis and of appendages checked by reproduction— superseding that 
current, viz , by mere convenient adaptation to fertilization by 
insects. The mtemal structure of the flower is sinularly modified, 
as may he shown m detail m the passage from hypogyny through 
perigyny to epigyny (these being simply stages or the progressive 
arrest of the gron-th of the axis), m the reduction of the floral 
envelopes and stamens and the number of camels and ovules, and 
oven in the tran.sition from penspermio to endospennio and finally 
exalbummous seeds But these are the most important of floral 
variations, and furnish the essentially distinguishing characters of 
the natural orders ; hence, when these are seen, instead of being 
indefinite, to be parallel and definite [i e , determined through the 
continuous eheelmg of vegetation by reproduction along what is 
thus a single and definite groove of progressive change), the import- 
ance of natural selection Ganges wholly from that of selecting and 
accumulating supposed indefinite variations to that of retard^ 
definite ones after the stage of maximum utiliiy has been in- 
dependenliy reached. The same simple conception nnlodks in- 
numerable problems of floral morphology, laige and small alike : 
e gr., it interprets with equal ease the inevitable development of 
gymnosperm into angiosperm (by continuous suboidination of the 
reproductive oarpellary leaf) and the origin of refined minor adapta- 
tions, like the setting fruit of the geranium or the cupped stigma 
of the pansy, not as achievements of natural selection from among 
fortuitous variations, but as naturally traceable to the checked vege- 
tation of their respective types oflem org^, just as in the femibar 
ease of the pinnately-lobed outer sepafis of the rose bud. The ongin 
of floral colour as primarily an inevitable consequence of the same 
principle of vegetative subordination through reproductive pre- 
ponderance was long ago pomted onj: by Spencer, who unfortunately, 
however, also accepted without scrutiny the orthodox hypothesis 
that this incipient floral colour would revert to the ordinary green 
vegetation but for the accident of its attractiveness to insects, 
and consequently most have owed its accumulation simply to tha 
repeated preservation of the oflsprmg of the accidentally brightest 
coloured, whereas we now see that the arrest of vegetativs 
gteeuness in the flower and the exclusive appearance of those colour- 
ing matters associated with the imperfect vegetation of spring and 
autumn are a continuous process of its subordination as a vegeta- 
tive, and its development as a reproductive, apparatus. Adapta- 
tion to insects thus takes a qmte secondary place ; similarly with 
the leafy arrest and floral cobration of bracts , while a detailed 
examination of thorny plants practically ezclud« the hypothesis of 
mammalian selection altogether, and ^ows spines to arise as an 
expression of tiie dimiTtiab in g vegetataveness — ^in fact the ebbing 
vitality— of a shoot or even or an entire species Evergreens tend 
to arise in aU onlers among the forms of more v^tative baUii and 
in such forms the amount of flowering is usualfy diminished rela- 
tively to the deciduous members of the same group, whilst such oon- 
stitutional vegetativenesa checks the progress of floral evolution. 
Hence it is that evergreens, and even orders in which they largely 
occur, are usually less differentiated than them deciduous congeners 
The apparently indefinite variations presented by domesticated 
plants, Ag , the cabbage tribe, are at once dassified and interpreted 
as So many stages along the same course (from leafy kale, throu£^ 
Brussels sprouia with many leaf buds, to cabbage with apical flower 
1 ot4 ^ pally to cauliflower). The importance of this Kne of evi- 
dsmeo for the Darwinian view of variation and selection becomes 
JhrilP leilped, although also broadly settled, wheu we note 
subopHnation of vegetative to reproductive pre- 
pood^Epbeigp? P tho of ormnal characters, the converse 
diaiactera at the expense of reproduc- 
tive pas (ou irloeli ^^ktsts and artificim selec- 
tion depends) oanenly titt minor on^ for the most part varietal 

or speofic, u so mucb. The Hy^Hau ^nalogy for the ultimate 
acctunulatioii of varietal differenoes into ordinal characters has thus 
been misleading, Tha precedhtg tiansftioh of both or^nography 
and physiology from empirical to raticmal Carries with it a sinmar 
tiipsition from aipirfcd to rational Imcpbrnfa^ the antagon- 
ism of vtgetative and reprodhotive habit i^e Seen to be also genmal 
constiktionaL Just as the liliaceots type ranges on one side 
towards’ tha characteristically v^etatire gra® or rproductive 
oiohid, so is it with the maih variatioiis of everv natural alliance. 


be this order, genus, or even species. Thus the Sammulacea have 
them grassy and their orchid-hke types in meadow-rne and larkspur, 
yet the species of these very genera show examples of the opposite 
swing of venation , again, the two species or vaiieties of Bntish oak 
(Q peduncuMa and Q semliflora) are thus, so to speak, the incipient 
grass and orchid forms of their common ancestor {Q Edbur) Wliat 
we call higher or lower species or orders are thus the leaders or the 
lag^ixds along one or other of these two Imes of vanation, the repre- 
sentatives of some stage of the predominance on one side or other 
of that oscillating balance between vegetative and reproductive pro- 
eeffies which have long been known as the essential functions of 
or^ie hfe. 

The results of a similar survey of the animal world, despite the Working 
greater intncacy of the problem, are scarcely less definite or com- of the 
prehensive, and at once lead to a deeper intei^retation of the whole law in 
Commencmg with an ascending survey, we recognize such essential animal 
types of Protozoa as the rhizopods, gregarmes, and infusors, not an world, 
the empirically selected products of spontaneous vanation among 
indefinite possibihties, but simply as the predommatingly amoeboid, 
encjmted, and motile phases of the primeval cell-cycle (see Moepho- 
Mov), these three forms of which are fixed by the properties of proto- 
plasm itself (see Sbx, vol, xxl pp 720-724), each particular phase 
being fixed by the constitutional bias (diathesis) of its type towards 
anabolism or katabohsm (see Phtsioloqt, Peotoplasm), This 
rationale of vanation in ultimate terms, i e , both cellular and proto- 
plasmic, both morphological and physiological, may be continued 
through all fields, e g , emDiyologieal or pathological, for some diseases 
are coming to be interpreted as the progressive variation of some func- 
tion and organ which only disturbs the general balance in its progiess 
towanls a new and higher equihbmm,^ This conception of physio- 
logical as wen as merely stmetural life-history rationalizes both 
aiumal and vegetable taxonomy Thus the greatest of all steps m 
morj^ologieal progress, that jfrom the Protozoa to the Metasoa, is 
not due to the selection of the more individuated and highly adapted 
foriM, but to the union of relatively unindividuated cells into an 
aggregate in which each becomes dmiinishingly competitive and 
increasingly subordinated to the social whole. Passing to trifling 
variations, such as the mtemal deposition of spicules, we interpret 
these neither as mere accidents, nor as pure advantages for support 
or defence, but as ansmg like plant-c^tals or gouty deposits as 
unremoved waste nroduote, accumulating with local or constitu- 
tional passivify How the inevitable constitutional preponderance 
of anabolism or kataholism excludes spontaneous variation and 
subordinates eitemri selection in the formation of types would 
become clear could we pass m review the animal kingdom, and note 
bow its vonons idliances all range from passive to more active 
forms. We should compare the coral or sponge at one end of the 
scale with the similarly passive (and consequently also skeletal) 
tortoise and glyptodon at the other We should read m their 
anabobc diatSeaia the secret of accumulating size and of mentable 
extinction (nay, even unravel the apparent contradictions with re- 
spect to the influence of the environment, os bemg specially strong 
upon the passive types, which hence are far richer m species than 
the corresponding less readily influenced active forms) 

Emally, the preponderating importance of the speoies-mamtainmg 
over the individual functious should agam be noted m animals as 
in plants, since the conviction thus becomes mevitable that, m stat- 
ing the process of evolution essentially in terms of the survival of 
the fittest in competition, the centre of gravity of the subject has 
been misplaced, constant pnmaiy msistence upon mdividual 
competition for food, and the very subordinate recogmtion of the 
importance of sexual and sodal co-operation for well-hemg, which 
are characteristic of the prevalent theory (witness thsir proportion m 
the preceding suimnary), are traceable at once to the confusion of 
puttingthe nutritive factors “in the first place" because they precede 
the r^odnetive m time ; whereas the organism mevitably enters 
upon reproduction and so cedes the pre^nderance— “the first place ” 

—to tiie other-regarding functions. That increase of reproductive 
sacrifice which at once makes the mammal and marks ite essential 
stegra of further progress (monotreme, marsupial, placental), that 
increase of parentBil care, that frequent appearance of sociably and 
co-operation which even in its rudest forms so surely secures the 
success of the species attaining it, be it mammal or bird, msect or 
even worm,— all these phenomena of survival of the truly fittest, 
through love, sacrifice, and co-operation— need far other promi- 
nence than tiiey could possibly receive on the hypothesis of the 
essential progress of the species through intememne straggle of its 
individual at the margin of subsistence. Yet these cases are only 
tile supreme outcomes of that continuous and definite process of 
vamtion through individual subordination and species-maintain- 
ing preponderance which we have seen modellmg even the vege- 
table world 

In ^ort, while no mote denying the existence of com- 
petition in nature than the fact of organic progress, we 
deny the assumed relation of these as cause and effect. 


Of. Sutton, Qe/mal PaOudogy, London, 1886, 
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and propose an interpretation in essential respects directly 
converse, ivitliout denying the minor agency of use and dis- 
use, environment, drc. Each of the greater steps of progress 
IS definitely associated with an increased measure of sub- 
ordination of individual competition to repioductive or 
social ends, and of interspecific competition to co-operative 
adaptation The ideal of evolution is thus an Eden , and, 
although competition can never be wholly eliminate^ and 
progress must thus be asymptotic, it is much for our pure 
natural history to see no longer struggle, but love, as 
creation's final law.” While ceasing to speak of inde- 
finite variation, we may of course still conveniently retain 
the rest of the established phraseology, and continue to 
speak of “ natuial selection ” and of “ survival of the fit- 
test,” always provided that, in passmg from the ejcplanar 
tion of the distnhutional survival of individuals or 823ecies 
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in contest within a given area to the interpretation of the 
main Ime of their morphological and physiological progress, 
we make the transition from the self-regarding to the 
other-regardmg (in ethical language, from the egoistic to 
the altruistic) sense of these terms which has above been 
outlined ^ 

It would be premature to enter upon the extended or 
deductive application of these considerations, since, pend- 
mg their acceptance, the preceding statement of the received 
doctrine of natural selection from spontaneous variations, 
with aU its logical consequences (pp. 81-82), remains valid. 
Conversely, it is of course obvious that their adoption 
would involve the extensive modification of the received 
doctrme, as well as the complementing of new constructive 
attempts by a re-examination of earher views of both the 
process and the philosophy of evolution ^ (p. ge ) 


VARIATTOlSrS, Oaloxjltjs op. 1 It has been observed 
(Maxima and Minima, vol xv. p 643) that the origin 
of the calculus of variations may be traced to Jolm Ber- 
uouUi’s celebrated piublem, published in 1696 in the Acta 
Eruditormn of Leipsic, under the following form, Datis in 
piano vertieah du^us punctxs A et B, asaignare mobih M 
viam AMB per quam gravitate ma de&cendem^ et moven 
vncipiena a puncto A, hreviamiio tempore pervmxat ad 
punetuni B. This problem introduced considerations en- 
tirely different from those hitherto involved m the discus- 
sion of curves, for in its treatment it is necessary to conceive 
a curve as changing its form in a continuous manner, that 
IS, as undergoing what is styled deformation This change 
of form can be treated analytically as follows. 

Suppose y—f{x) to represent the equation of a curve, 
and let us wuite y:=fx)Jra.ylix) .. . . (1), 

where a is an infinitesimal quantity, and ^(jj) any function 
of X subject only to the condition of being finite for all 
values of x within the hmits of the problem. Then 
equation (1) represents a new cmve indefinitely close to 
the curve y=f(x)‘, and by varying the form of ip{x) we 
may regard (1) as representative of any continuous curve 
indefinitely near to the onginal curve. 

2 Agam a^(j?) is the difference of the y ordmates of the 
two curves for the same value of x j this indefimtely small 
difference is called the variation of y, and is denoted by 
%. It may be regarded as the change m y arising solely 
from a change m the relation connectmg y with, a?, while 
X itself remains unaltered Li general, if y be a function 
•of any number of independent variables x-^, . . a7tt,then 

dy represents any indefinitely small change “m y arising 
solely from a change in the form of the function, while ajj, 
iCg, &c , are unchanged. Thus the variable y may receive 
two essentially distinct kmds of mcrement, — one arising 
from a change in one or more of the variables, the other 
^.rising solely from a change m the relation which connects 
p with these variables. The former increments are those 
■contemplated and treated of in the ordinary calculus ; the 
latter are those prmcipally considered in the calculus of 
vanations 

We shall foUow Strauch, Jellett, Moigno, and the prin- 
cipal modern writers on the subject, by restricting, m 
general, the symbol 8 to the latter species of mcrement. 
In many problems both kinds of increment have place 
simultaneously. Thus, if y -f{xi, x^, and if Ay denote 
ihe total increment of y, we have 

and so on in all cases. ^ 

3. It is readily seen that ^ general 

that 8 ^ == ^ Sy. The last equation may be written 


SL”y=my (3), 

where I) stands for the symbol of differentiation, ^ 

4. We shall adopt Newton’s notation and write y for 
dy d^y dP'y 

y for — j y(ft) for ~ j and proceed to consider the 

variation of the general expression r=/(a7, y, y, y, . . y^”^), 
in which the form of the function / is given, while that of 
y in terms of x is indeterminate. Here, considering x as 
unchanged, we have 


_= _-_D 

dy dy~ 


AT 1 * n dr - 

Now let 

then we have 

s r= PBy + P^DSy + P^Sy + . . . -I- (4) 

5 Next let us consider the variation of the defimte 

rxi 

mt^al where V does not contam either of 

the limits Xq and Here, when the limits are imchanged, 

pi, 

W6have8i7= I SFi^r, and, when the limits imdergo change, 
J rg 

BU^Bf^Fdx^rsrdx+ridxi-Fodxo . (6) 

J 3!0 J Xq 

6. We shall here bring in a new symbol, called the sign 
of substitution, which was introduced by Sarrus.^ Thus, 
if if' he any function of x, y, »fec., the result of substituting 
iSj for X m F — the other variables being unchanged — is 

F m the form of notation adopted by 
Moigno and Lindelof.'* The difference between j^F and 
j^F is represented by F, Employing this notation, (5) 


= l^^BFdx^rf 

j > xg 


-( 6 ). 


7. We now proceed to transfona the lost equation, commencing 
with the case in which F is a function of x, y, and y solely. 

re BU= (PSy -i- PfDBy)dx+ 1“^ Fdx, 

Next let Fhe a function of x, y, y, and y, then 

5Z7= r[,PBy+PxDBy\-P^By)dx+l'^Fdx. 

JJg Lfe 

' Geddes, " On Variation in Plants,” “ On the Ongin of Thoms and 
Pnckles,” and “ On the Origin of Evergreens,” m Trwna. BoU Soc 
Edin., 1886, 1887, 1888. 

® Geddes, “A Beatatement of the Theory of Organic Evolution,” 
Soy. Soo, Bdtn., 1888 

* Sedkerches sur U Cdlml des Vanations, 1848. 

* Cak, des Van, 1861. 
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Hence, obsemng that 

In general, if F be a fnnction of x, y, y, i?, . . . 'tre Have 
tir- j\pSy+PiDSy+ . . +PnJD''^y)dxJr / Vdxs. 

J a-o ' iTfl 

How let Di denote the difEerentiation of 5y, and J?3 the drflferentia- 
tion of Pj, Po, &c , we may ivnte 

P«jrhy - ( - VfSyirP^^ ~ ( - iri?s”*)P^5y 
= (A+-D!0(A”‘''-A”‘"“A+ • ±I)^'')P,rfiy 

Hence ^ P^B'^Sydx={~ ly^T^^SyOx 

J xq J dx 

Applying this to the different terms in the value of SZT' given above, 


v>- 

■ V} 

This result may be written 






P ^ + 


7"^ 

/ *0 


(9) 


^^7= / (P}Sy£fa!+ / ra* 

J ifa ' art) 


+ {(i’i)«Z/+ (-Pa)^^ + . • . + (■Pn)S/»-^>} (10). 


wier. __ _ 

so on 

8. This expression consists of three parts, — (1) the de- 

fXi 

finite integral I (F)8ydx, which depends on Sy, the change 
J ffo 

in the form of the function y ; (2) the expression Vdx, 
which depends solely on the change in the limiting values 
of a?; and (3) the quantity /'^ {(^i}^y + (^ 2 )^P+’ ‘ }> 

which depends on the variations of y, &c., at the limits 
It is often convenient to write (10) in the abbreviated 

form SZJ'—L+ j MSydx (11). 

J 

9 The principal applications of the calculus of variations 
have reference to the detenmnation of the form of one or 
more unknown functions contamed in a defimte integral, 
in such a manner that the integral shall have a Tn».-giTrmTn 
or 'minimum valua For instance, to determine the form 

maximum or 
rdx. Here, 

as ia the dipecentiAl ctdculus (see IsipraiTEBiMAL Cal- 
cuLUfi, § $4), for' a ?nn,T|imp Tn or minimuia value of U" it 
is rea^y serai ihat we’ must have 517=0 ; this leads to 

ii= D and M8ydx=0.^ How the latter integral cannot 

be zero for aS indefinitely small values of Sy unless M-0 
for all values within the limits of infeegraiSOn; Hence we 
get the differential eguatmn in 3 ?, ‘ 


of the fnnction y which renders Z7= / Fdx 
J XSf 

a toinhanm, we have as above S?7=ii + 


T I 0 N S 

10 We here suppose that there is no restriction on Sy, 
so that for any vdue of x the increments + 8y and - Sy 
are equally compatible with the conditions of the problem. 
The reasoning consequently will not apply if the conditions 
render this impossible For instance, if a curve he re- 
stricted to lie within a given boundary, then for all points 
on the boundary the displacements must be inwards, and 
the opposite displacements are impossible In this case ^ 
the curve satisfying a required maximum or minimum con- 
dition consists partly of portions of the boundary and 
partly of portions of a curve satisfying the equation If =0 

11. The equation Jir=0 is in general a differential equation of the 
d^'ee 291 , accordingly its solution usually contains 2» arbitrary con- 
stants. The values of these constants are to be determined by aid 
of the equations deduced from A=0 in combination with the given 
conditions at the limits Tor example, if F be a function of x, y, 
d^_ 


and y solely, the solution of P- 


=0 13 in genei’al of tlie form 


y—f^ <h) <^) Now, suppose that the limiting pomts are re- 
stricted to the curves 2/o=/o(ao) j/i=/i(a!i), then we get at the 

limits 3yo+2'o^^=/o'(“o)<^0 ^x^-yTdxi=SA^^ Hence, 
substituting in X=0 the values of Sj/q a.nd ly^ delayed irom these 
equations, we get, smce djx^ and dx^ are arbitrary, 

We have therefore six equations for the detennination of the six 
quantities Xq, 9/0, x^, y^, Oi, and C2. 

The integration of the equation 2f=0 is much simplified in 
particular cases. 

(1) Let Fhe a function of ar and y solely, then we have 
theiefore Pi=c (14) 

(2) If Fhe a function of y and y solely, ■P=^> also F) ~Py + PiP 

=-^^+Pii? Hence, lutegiating, we get 

F=PiZ/ + c . (16), 

where c is an arbitrary constant. 

12 For example, let ns consider Bemonlh’s problem of the curve 
of quickest descant under the action of gravity Take the axis of ar 
vertical and that of y horizontal, and suppose the particle to stait 
from the point a%, j/q, with the velocity due to the height h , , then, if 
D be the velocity at any point, we have v®=2y(a!+A-a:o), also' 

dt=^= Here, neglectmg a constant factoi, we may 

write U= = , and by (14) we get w =^^ =cV'a; + /t - tCu. 

J xoWx-i-h-a^ VI 

Now, writing a for l/tr and assuinmga!+^-ajfl=fflsm®fl, we find 
dy =taji 6dx=:a(l - cos2y)dl9 , therefore y = a{B - sm 6 coa $)+£', and 
we mfer that the curve is a cycloid 

(a) If we suppose the upper hmit to he fixed and the low ei re- 


stneted to the cuiTe 9/i=/iCari), we get from (13) 
H-tan(?]/i(a:i)=0 . 


(16), 


accordingly the curve mteraecta the hounding curve orthogonally 
(P) Next let the upper limit he restncted to the curve 2/0 =/o(®u) ! 
since F contains aJo, we have an additional term in S(7 aiosing from 

the change m Xg, -m., ^dx ; consequently the coefficient of 
daroin SCfis {Vo+^WM) -^ 0 )}, 

and we have j ^ ^dx= Vg + (Pi)o(fo'(iCb) -yg) . . (17). 

If we substitute F its value, we get without diffiailty from 
this aquation l+tan5i/o'(aro)=0 Comparing this with (16), uo 
see that the tangents to the bounding curves at tlie extienuties of 
the trajectoiy are parallel (Moigno, qp. at., p, 230). 

18. More generally, consider the cmwe for which Z7= fi4$ 
=j^ A»Vl+^<Z* is a maximum or a nunmaum, where /i is a ^ven 
fonehon of aj and y. Hero P= 3®^ 

\ 

hence, if p be the 


rodius of cnrvatmre, we have 


Vl+7P‘ 


p 


+ co8/9^1 .. .. (18), 

wbrae g, j8 are the angles which the normal makes with the co- 


^ For a Ml discnssiou of such cases, see Todhuuter, On Hke Ccdcvlus 
cf VanaiumSf 1871 (Adams prize essay), Oamhndge 
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ordinate axes lespeetively Jellett remarks^ that, if the pioposed 
integral had been / — , should then have amved at the equation 

J 

^=^^cosa^+cos/8^^, and consequently have seen that the two 
^ves coiitamed under the equation p~=f{fl',y,fl) are such that, if 
one renders j fids a maxiniuin or a minimum, the other possesses 
the same property with regard to f— 

14 Next, to find the curve such that the surface generated by 
its revolution round a given line shall be a minimum. Heie, 

neglecting a constant multiplier, we may wnte Z7= / y\/T+pdx , 

•I Xq 

accordingly by (16) we have y=c^/l+y\ This gives , 

and hence ^i^=logr 2 / + "-~^—V 




(1»). 

vhich represents the common catenary 

15 We now proceed to generalize the results in § 11. If Fbe 
a function of x, y, i), . . not containmg y exphcitly, we have 
by mtegration 

where a is an arbitrary constant Again, if V does not contam a? 
exphcitly, V)=yP-Y9Px + • + -^Iso, from the equa- 


tion Af=0 we see that 


.-(- 1 )' 


.nd!^Pn 


dst?* ’ 


=(A+AXyPi)+(A'--Oi")(i'A)+ • +(A”-(-iW)(irP„), 

uheie 2?i repiesents the dilierentiation of S, &c , and Ih that of 
P^, Pg. Ac Consequently, by integration 

V=c^y{P^) + m)^ (21), 

a differential equation of the older 2n - 2 at the highest. Again, if 
r contauis neither « nor y explicitly, we may substitute c' for (Pj), 
and consequently we have 

r=c + dy^9{P^)+ . . . +2/(")P„ (22) 

16 As an example, let us investigate the curve for which the 
area between the curve, its evolute, and the extreme mdii of curva- 
ture shall be a minimum Here 17= r pds= f Hence 

J »o J xq y 

by (22), since yPc = - Fj we liave F'= c, + Cg//, or p = , 

ds ' 1 ^ VTTF 

therefore ^=Ci cos sin where ^ is the angle made by the 

tangent with the axis of ar This leads to 

a= -CiSin (^-f-fi^eos^+Ctt .. (23), 

which shows that the curve is a cycloid Again, (1) if the extreme 
promts he fixed, the equations at the limits are (Ps)o=0, (Pa^sO. 
This shows that the radius of curvature vanishes at both limits and 
the curve must he a complete cycloid. (2) If the extremities lie 
on the curves ?/o=/o(*b), 2/i=/i(aa) , fli® equations famished 
byX=0aie Fo + (A)o{/o'(ai))-yo^ =0. (-Palo^Ol mav 

r^ + (P,WM-yl}=0, (Pa),=o)- ' '(24). 

Hence the extreme raints are cusps on the cycloid, moreover, 
since m this case Fo=0 and Fi=0, we have yQ-fo'M — O, 
Vi - fi{xj)=0, which show that the cycloid at each of its extremities 
touches these curves, and that the line joinmg the extreme pomts 
IS normal to each of the bounding curves. 

It IS easily seen that the nunimum area is four tunes Ihat of the 
circle which generates the cycloid 

17. Next let us consider the variation of 17= j Vdx, 

d at, 

where F is a given function of a?, s, z, y, S, , . . y^'^\ 
and y, z are undetemuned functions of x. 

Let ’ 

then dCr= 7*^ Fdx+ HiPSy+P^my + . . . 4- P^D''8y)dx 
> xa 7 Xa 

+ PiQSz + 5ifl5a + + Q^D‘^Sz)dx. 

J (jO 

Proceeding as in § 7, we find 

S17= {P)Sydx+ (Q)5zdx+ /’^Fdx 

/ Xj 


^ (Meiclvs of Varmhons^ p 140 


+ r\{Pi)^yHP^)Sy^. . . +P„fiiX"“i>} 

/ Xq 
< Xq 


(25), 


•where (P), (Pj), . . . have the same meaning as in § 7, and (Q), 
((3j), . . are the corresponding functions for the variable z. 

18. The determination of y and z -where Vdx is a 


mazimnin or a minimum leads, as in § 8, to the equations 
(P) = 0, (§) = 0, along •with the equation at the limits 

/\dx+ l\p{)5y+ PnSy^^-^^ + /\Qi)Sx+ =0 

I Xq I Xq I Xq 

The mode of treatment is similar to that for a single de- 
pendent variable. 

19 In the discussion of a curve which possesses a 
maximum or minimum property, if we limit the investiga- 
tion to all curves of a given length or which satisfy some 
other condition, we have a distinct class of problems, -which 
originated in the isoperimetncal problems of James Ber- 
noulli. They were onginally styled tsope7'imei7'icalQ but are 
now called problems of relative maxima and minima. Thus, 
let it be proposed to detennine the form of y which renders 

17= j Vdx a maximum or a minimum, and which also 

J Xq ^ 

satisfies the condition Z7 = I Fdx = constant, where V and 

7 Xq ^ 

F are given functions of x, y, y, &c. It is ob-vdous that, if 
[7 la a maximum or a mimmum, so also is Z7-I- aCT, where 
a 13 any arbitrary constant Accordingly the problem re- 
duces to the detennmation of the maximum or minimum 

value of the integral / ( F-f a F)c?j!-, regarding a as a con- 

^ J Xq 

stant, whose value is to be determined by aid of the given 
value of IT. 

20, Another class of problems closely allied to the pre- 
ceding IS that in which the variables are connected by one 
or more equations of condition for instance, when y, y, y, 
&c, z, Zq &c, are connected by a relation TF= 0, we investi- 
gate the maximum or minimum values of 

U=r{F+\JF)dx (26), 

7 Xq 

where X is an indeterminate function of o\ We will 
Ulustrate these principles by examples 
21 To find the curve connecting two fixed points such that the 
surface generated hy its revolution round a fixed line shall he mven, 
and the volume of the generated solid shall be a maximum. Taking 

the fixed line as the axis of x, we may write V= j ay\/l+y^)da;. 

Hence hy (16) we have y* + ay\/l+y^=c-\- 




y^+- 


(27). 


If the curve meets the fixed axis we have c=0, and the curve is a 
circle -whose centre lies on the axis 
The further integration of (27) depends on elliptic functions ; it 
can, however, be tiiown without difficulty, as was proved by De- 
launey, that the curve is that generated hy the focus of an ellipse 
or hyperbola which rolls on a fixed right Ime. 

22. As an illustration of the method of § 20 we shall consider again 
•the problem of § 18, taking the arc for independent vonahle. Let 


U= f^{fi+i\{i^+y^-l)}d8= f^Fds, where F=fi+i}d,id^+if-l) 
7 tQ 7 sq 

Hence for a ma-ximum or minimum we have 


dn d,. . dfi dj,.,.. 

dy~d8^^^ 
dll dti . da dk 

fi=X-fc . 


... .(28). 


(291. 
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r 

J So 


Again, the equation at tlie limits is 

^fids+l ( 30 ); 

also at each limit ire have tiaj= 5^4- axfe, dy=Sy-^yds , hence (80) 
transforms into / (jce-X)£&+/ \(ax£c + pAy) — 0, 

‘ tfj ' «o 

or <!d(Si-So)+y Hxdx-\-ydy)=^^ (31). 

Now if the length of the curre^lsa given, the first term m (31) 
vamdies , whereas, if the length he not mven, we must have c=0 
Ckmseqnently on the isopemnetnoal problem we have ;4=X+c, and 
in the general case X=ai. If we substitute jtt for X m (28) we can 
readily deduce the restdts already mven in § 13. 

28 More generally, let /i be a mnction of x, y, x, and y, then 
we have r=ft + 4X(£^ + 2/® - 1). Here we readily deduce 



and the equation at the limits becomes 

This shows, as before, that when the length of the curve is not given 
we have c=0 

24. The criterion for diatinguashing "between maximum 
and nmniTmim solutions was investigated by Legendre, 
Lagrange, and other eminent mathematicians, for whose 
contributions to the solution of this problem, see Tod- 
hunter’s History of the Calculus of Variations, The full 
analytical investigation was, however, first given by Jacobi, 
of whose results we here give a brief discussion. 

In tins investigation, as m ordinary problems of mamma and 
ramime, it la necessary to take into consideiation the squares and 
the higher powers of our mdefimtely small variations Thus, if 

Vdx, the complete variation of U may be written tU U + 

&c , where STJ depends on the first powers of Sy, Sy, &c , and on 
their second powers, &o Again, we will suppose that the Iimitmg 
values of y and of its first n-1 differential coefficients are fixed, then 

SU= SVax= MBydx, and 5®i7= P b3ISydx. The solutions of 

the problem, as already observed (§ 8), are given by the equation 
if = 0. Also for a tme maximum it is necessary that 5“ 27 should be 
constantly negative, and for a minimum that it should be positive. 
If 5® 17=0, or if it chauOT its sign between the limits of integration, 
the result is in general neither a maamum nor a minimum. As 
before, we suppose V a function of x, y, y, . , and 




therefore 
td 




=(|- 






\SV 


When this fc developed, we see that every term, disre^ding sign, 
is of the form . If'Sy Also, if we combine this with 

the correapondmg term, and make Z=m-l-»', we readily see that 
!lf=JK - (S4) 


Hence hM is reducible to the form 

m={A^+DA^D-\rD^A^^^ . . . +JTAJf)$y ...(86), 
proiddedit can be shown that i7'ifi+(-l)’ttD*‘ is rednmble to an 
operitkia trf such a form. Now this is readily seen, for JDu - laZ? = «, 
thereftffe and J>vJ)~vjf^vJI>i consequmxtly 

In like manner — ZDkU+v, 

end the piopsed result ^ hs readily shown 1w induction. Hence 
we infer Wife we may wint$ hi the fopna (3^, 

26. We have in the nem; Ulko^ to i^ow that the symbolvs or- 
ator maybe written in the form 

Jo’f Z>J?i2?+ . . . To e^hlisih this, it is suflSoient to 

show that uJT Arif n can betransformedinto the shape in question. 
By Leibnitz’s theorem we have 

lfii,mv>lf 4 - ... 




iftZ)’’ ^ir%- rjr~\ 4- - , 


But these may be written 

iru = uIf+Liir-^+I>sD'^"“+ +Lr, 
ulf = Ifu~2r-%+ir'^Lt- . 
therefore uD^ArIfu = {Ifu-Jf~^Li+ ,.)ATlvlf+Lilf~^+ ■) 
Hence by § 24 we readily see that tiD'^ArlVu is of the required 
form. Accordingly we may write 
ti{AQ 4 - DAiD + . . . 4 - If Anlf)uv = {JB q + DBiB + . . + 

If uv~5y, we get from (35) 

um= (.Bo + BBjl) +...+ ... (37) , 

agam, if «=1 m (36), we have 

«(^o + DA,2?4- .. +irAJfyu=Ba (38) 

Hence, if he a solution of (.(4 (, + BAiD 4- ... 4- If ArJf')u = 0, that 
is, if It be a solution of 53f=0, the corresponding value of J?o 0* 
Consequently we have from (86) 

ufM=^I){B, + BB^ + . . . -^iT^BrJf-^)!)^^ 

1 

If i{i=— , this becomes 

Zl 

m=s^I){B^+DB ^+ . If~'^BrJf~'^)l)z^y (39) 

Agam, the symbolic operator J?i4-I>.22J34- 
can be transformed into s^C1i+jD< 73Z?4- . . . 4-I>””“C?n-ii3"~^)fb!2, 
and so on. Finally we get 

m=ZyBz^ . »^_fDzJht^-x ..Bz^Dz^Ey . . (40) 

Thus we obtam 

^U— f Syz^DzJD.. DznD Bz^Dzidydx (41) 

J Xq 

If W6 integrate by paita, then, since the limiting values oiy, y, . 
are fixed, we get ^U= - j (BsjSy)(z 2 Bz 3 . . . sJ)zjpy)dx, and after 

J Xo 

n successive mtegrations 

’= ( - D" f s„(Dj^iDs„_2 . . I),zSy)^dx .... (42) 

J Xo 

n d^V 

Again, from (33) we see that ..d„=(-l) > ®l30 from (40) we 

find without difficulty 

A^=z„{ziZo. . z„-if . . . (48). 

Hence we get finally 


fUz 




■=r<^ 

Jxo \ ^^n-l 


■iZ>gn-3 Bz-,Sy \^_ 


dx 


m 




where Q„= From tlua it follows that the sign of 5®Z7 de- 

pends in genei-al on that of oi Accoidmgly for a maxi- 

mum 01 minimum solution it is necessary that Qn should have the 
same sign for all values of a) betiveen tlie Imiits of uitegi-atioii, dx 
being supposed always positive The I'eader will find no difficulty 
m appljmig this cntenon to any of the examples which we have 
hitherto given 

26 A new and complete discussion of the criteria for 
the discrimination of maximum and minimum solutions 
has been given by Mr Culverwell in Tram. Boy. Soc , vol 
elxxviii. (1 887} Owing to want of space we can only make 
an allusion to this remarkable memoir, which contains 
an elementary mvestigation of the criteria for maxima and 
minima not only in the case of one but for any number 
of dependent variables, as also for multiple mteginls. 

27. We noiv proceed to the application of the calculus 
of variations to multiple mtegrals, commencmg with the 

double integral C— f Vdxdy, where F is a function of 
J xqJ Vo 

. . , - cfe dz 

^~dj^ ^ accordance with the ordinary notation. 

/ 'Vi /*i 

Vdyy than 17= / V\dx ; therefore hy (6) we have 
tfo J *0 

dU=p5Fjdx-t p r^dx 

= Pp5Fdxdy+ rpFdydx+pdxPFdy 

JxtJ Vo Jxy Vo ! x<i. J Vo 

Again SF=: HSz + PSp + QSq 4- B&r 4- SSs 4- T^t, where A’’ s= 
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Q=^, i!=^, sJ-f. T- 
^ dv ^ dq^ dr’ ds 


Hence [ f SVdsmdy 
J XqJ Vo 

- {NSs + PSp + QSq + ESr + Sds + TU'^Locdy . . (46). 

J XqJ Vq 

In tlie transformation of this expression we shall employ the fol- 
lowing formnlBe, which are easily established, 

^ <« 

, . . .(47) 


J Ho dy J XfJ yo 


Hence we get 


J xj y^dx 


^■nddz, J 

P-^d^y 


f^dxP^PSzdy- pf^P 

I Xo J Vo •'V Vo 


^ 0“ef «!,= - r + 


Next, to transform 


'JxJvody ' 

J j3s_ 

dxdy, we have 


Qdsdx. 


. dR d5s\ 




JxJyo\dat^'^^da;J‘^‘^^ J J y^c 

Consequently, by subtraction, J* 


Again, in transforming the latter integral it is necessary to 
observe that Pi and yg are functions of as, and accordingly that in 
d!52 d,., dydSs , 


that integral we have 

CC'S-'/XS—OT'S-S")* 
•ra 4-e.f{i)'}- 
•r7:*(a'f~/x**‘ •« 

l^ext, to transform Here 

OTS-isj—ra'S)- 
- a:("s-^)— ixs“‘ 

A 

\wja LvyCUaj 

Knally, to transform / j T^^dsedy, we have 


hence by subtraction J J 


.(40) 




OT'$-0.>— OT't-*-)*" 

Combining the preceding results, we get SU=S Vdxdy 

dP dQd^R^_^d2T\.., 
dx dy^ dx^^ dxcdyi^ dy^) ^ 

s-i 

-.1. In many applications the limits of a; and are deteiinined 
from a smgle equation. Thus, suppose the integral ^=jj Vdxdy 

to express the sum of the elements Vdxdy for all values of x and y 
which satisfy either tp^x, y) > 0 or <j>{x, y) < 0, then the limits are 
given by the equation (f>{x, y)=0. In this case the preceding value 
of 6(7 becomes much simplified, foryo, i/j are determmed from the 
equation' ^ = 0 , and the extreme values of x are found by ehminat- 
mgybetween the equations <p=0 and d<t>jdy=^ But these are the 
conditions that 0= 0 should have equal roots m y j we consequently 
infer that, when either aj=a:o or a5=£Bi, we have yo=y\ Hence wo 

B that l^^j^\idy=Q and udy = 0 foi all values of «, so 

that the last four terms m the expression for 6 (7 m (51) disappear 
in this case 

The methods and results of this and the piecediiig section can 
without difficulty be extended to tuple and higher multiple integrals 
29. The method of apphcation of the calculus of varia- 
tions to the determination of maximum or minimum values 
of multiple defimte integrals proceeds on the same prin- 
ciples as those already considered in § 9 for single integrals. 

We shall hmit the discussion to a brief consideration of 
the double integral Z7= jljT Vdxdy ^ in which F is a function 
of X, y, z, p, and q solely, and the limits are determined, 
as in § 28, by an equation of the form y) — 0. Such 

problems readily admit of geometrical interpretation 

Here (61) reduces to 




Consequently, as in the case of smgle integrals, for a maximum or 
minimum value of (7 wo must have 

. . . (63), 

dx dy 

and •’ 

The former is in this case a partial differential equation of the 
second order, w'hose solution, whenever it can he obtained, consists 
of an equation between x, y, z havmg two arbitrary^ functions. 
The form of these functions in each case is to he deteimined by aid 
of (64) combmed -with the given hmitmg conditions of the pioblem. 
Thus, let ns suppose the upper limit restricted to points in the 

surface «=/i(a?, y\ and lety=^ Viirnsj s=:j ^Sy, 

and y {Sz+qdy)=l g'sy This gives 

/^{5»+Cff-!?')52/}=0 (55) 

Substituting in (54), we get - 

y“{r+(«-p|)(8'-s)}=o . (66). 

Again, along the limitmg curve we have dz=pdx+qdy and 
dz=2/dc+q'dy; hence we get Substituting in (66), 

we have along the limiting curve 

F-f- P(y -p) -h a?' - ff) = 


1 If the equation p=0 gives for y several values, y#, ys, y*, ffi, • - then 

Vs 

Vdy+. ., and each integral la to bo treated 

XXVT — 12 


ke j Vdy== Vdy\- 
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A Similar equation holds if the lower limit be restricted by another 
surface 

By aid of these equations the arbitrary functions involved m the 
solution of (58) are determinable For example, to find the surface 

such that ff pdS shall he a minimum, dS being an element of the 

surface and ju a given function of the co-ordinates x, y, z. Here 
ap iiq 

Hencsfliaequ.- 

=“ ii s^ l+Z+J) 

_ 1 f d/I 

~ 1X^1 fids ^dx %j’ 

ivhere J 2 and R are the principal radu of curvature of the surface 
at the point, and o, /3 , 7 the angles which the normal to the surface 
malces with the co-ordinate axes. Again, if we suppose the surface 
limited by two fixed surfaces, the equation V +P(jp' -p) + Q{^ - ?) = 0 
i-edncesto l+pp'+gq'=:0 . , . (69). 

This shows that the surface mtersects each of its hounding surfaces 
orthogonally As a nartieular case of (58) we infer that the surface 
of minimum area is in general such that its principal radix of cur- 
vature at every point aie equal and of opposite signs. A remark- 
able investigation of the equation of this surface was given by 
Bonnet in LwuviIIb's Jourml, 1860. Again, in the surface o f 
given area and of maximum volume we have F'=a-aVl4-p+^. 
The equation N- ^ readily leads m this case to -i-f ^= 0 . 

30. The principles and method of the calculus of varia- 
tions are largely employed in all branches of mathematics, 
both pure and applied. Want of space prevents our enter- 
ing into any account of such application. The reader will 
find the history of this calculus fully detailed in Todhnnter’s 
treatise, already mentioned. The most important recent 
work m T^n gHah is Mr Oarll’s Galmlvs of Vanatioiis, New 
York and London, 1885. (b. w ) 

VARICOSE VEINS. See Sttrgert, voL xxi i. p 684 

VARLEY, OoRNELnis (17S1-18T3), water-colour painter, 
a younger brother of John Varley (see below), was born 
at Ha(^ey, London, on 21st November 1781. He was 
educated by his uncle, a philosophical instrument maker, 
and under him acquired a knowledge of the natural 
sciences j but about 1800 he jomed his brother in a tour 
through Wales, and began the study of art. He was 
soon engaged in teaching drawing From 1803 till 1869 
he was an occasional exhibitor in the Royal Academy; 
and he also contributed regularly to the displays of tiie 
Water-Oolour Society, of which, in 1803, he was one of 
the founders, and of which he continued a member till 
1821. His works, which are not numerous, consist 
mainly of carefully finished classical subjects, with architec- 
ture and figures. He published a series of etchings of 
Boats and other Croft on the River Thames, and during 
his life as an artist he continued deeply interested in 
scientific pursuits For his improvements in the camera 
lucida, the camera obscura, and the microscope he received 
the Isis gold medal of the Society of Arts j and at the 
International Exhibition of 1851 he gained a medal for 
bis invention of the graphic telescope. He died at Hamp- 
stead on 2nd October 1873. 

VAjLltlSY, John" (1778-1842), water-colour painter, was 
bom at Ha^ey, London, on. J.7th August 1778 His 
fatiiOr, a paaii of scientific attafoments and tutor in the 
family d Lord’^tanhope^ discouraged his leanings to^rards 
placed him a silversmith. But on his 

jiorentis death Valley 68^p8(S ^rom this xmcongenial em- 
pioymenti hud, after working with a portrait painter, en- 
ga^ himself at the age of sixteen to an architectural 


(JraughtsnMn, who took hun pn a pj^ovihcial tour to sketch 
tfip pi^ijcipal bui^ngs in the towns they visited. His 
jjiours vrere employed in sketdong from nature^ and 

1 % 4m AikanTTina Ra -ttraa ■nArrni+.fArl ItVo mi-twii'p atiA nii-K-n 


to study m the house of Dr Muuro In 1798 he exhibited 
his first work, a View of Peterborough Cathedral, in the 
Royal Academy. In 1799 he visited North Wales, and in 
its wild mountain scenery found the subjects best suited 
to his brush. EEe returned to the same district m 1800, 
and again m 1802, and the impressions then received 
powerfully influenced the whole course of his art In 
1804 he became a foundation member of the Water-Colour 
Society, and contributed over forty works to its first ex- 
hibition He had marned m the previous year ; and, in 
order to provide for the wants of an mcreasuig family, he 
was obliged to produce for the dealers much work of a 
slight and commonplace character He also taught draw- 
ing, and some of W pupils, such as John LinneU. and 
William Hunt, afterwards became celebrated He was a 
firm believer in astrology, skilful in casting horoscopes, 
and some curious instances were related of the truth of 
his predictions. It was at his house that his friend 
William Blake sketched his celebrated Visionary Heads. 
Varley died at London on 17th November 1842 
Varley’s landscapes are graceful and solemn in feelmg, and simple 
and broad m treatment, being woiked with a full brush and pure 
fresh transparent tints, usaally without any admixture of body- 
colour. Though his works are rather mannered and conventional, 
they are well considered and excellent in composition. Some of 
his earlier water-colours, includmg his Yiews of the Thames, were 

C ted upon the spot, and possess greater individuality than his 
• productions, which are mainly compositions of mountain and 
lake scenery, produced without direct reference to nature Among 
his hteiary works are Zodiacal Physiology, 1828 , Obaermtions on 
Colour and Sketching from Nature, 1830 ; A Practical Treatise on 
Perspective, and Principles of Landscape JDesignfcn’ Young Artists. 

VARNA, a fortified town and seaport of Bulgaria, in 
43“ 12' N. lat and 27“ 56' E. long., about midway between 
the Danube delta and the Bosphorus, lies on the north side 
of the Bay of Varna, at the opening of the Pravadi valley, 
5 miles wide and skirted by hiUs on both sides. The town, 
which covers the slope of one of these lulls, facmg seawards, 
comprises Greek, Bulgarian, Turkish, Jewish, and Gipsy 
quarters, with a total population (1888) of 25,256 (8449 
Bul^naus, 7569 Turks, 5423 Greeks). It has many finely 
built houses and shops. Its principal buildings are the 
gymnasium, a hospital, the barracks, and several churches 
and mosques. Amongst the industrial establishments are 
soap factories, breweries, distilleries, and tannenes More 
than 3,740,000 gallons of wine are made annually within 
the department of Varna. The town is well supplied with 
good water, and is not unhealthy. Although open to the 
south and south-east, the bay affords safe anchorage, being 
sheltered from the north and north-east winds Through 
the Pravadi it communicates with Lake Devno, which, if 
connected, as has been proposed, by a navigable canal with 
the bay, would form one of the best harbours in the Euxine 
Varna is the chief outlet for the grain and agnciiltural 
produce of Bulgaria for Constantinople and the west of 
Europe, the export of gram in 1887 amounting m value to 
j 6244,210 (tot^ exports, i6349,030) and the total imports 
to ^6580, 300 It lies 48 miles east of Shumla (Shumna), 
with which it is connected by the main Bulgarian railway, 
running thence to the Danube at Rustchuk, — these three 
fortiesses forming with Silistna (on the Danube) the Bul- 
garian “quadrilateral.^’ The old stone walls of Varna have 
been destroyed to make room for earth-fortifications. 

Y«nia has bean identified mth the ancient Mflesian colony of 
Oa^is on the coast of Moesia Inferior It figures largely in the 
history of more recent times, and dose by was fought in 1444 the 
hattle in which Amurath (Murad) II slew the Hungarian King 
Ladislau^ and routed hia forces commanded by the lenowned John 
Hunyady. Varna was occupied in 1828 by the Russians, in 1864 by 
the alliea, who here oiganized the invaaon of the Crimea, and m 1877 
by the Egyptian troops sanunoned to the defence of Turkey gainst 
the Russiana The followmg year it was ceded to the pnncipality 
of Bulgaria, It has long bean the seat of a Greek matropohtan and 
DiiinA iflVrt a Bulgarian bishop. 
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VAENHAGEN VON ENSE, August (1785- 
1858), German biographer, was bom at Dusseldorf on 21st 
Eebruary 1785. He went to Berlm to study medicin^ but 
devoted his attention chiefly to philosophy and literature, 
which he afterwards studied more thoroughly at Hamburg, 
Halle, and Tubingen. He began his literary career in 
1804 as joint-editor with A. von Chamisso of a Mmm- 
almanach In 1809 he joined the Austrian army, and 
was wounded at the battle of Wagram. Soon afterwards 
he accompanied his superior oflflcer, Prince Bentheim, to 
Paris, where he carried on his studies In 1812 he joined 
the Prussian civil service at Berlm, but in the following 
year resumed his mihtary career, this time as a captain 
in the Eussian army. He accompanied Tettenborn to 
Hamburg and Pans, and his expenences were recorded 
111 his Geschichte der Hamhirger Brdmime (1813) and his 
GeschkMe der Knegmlge Tettenbortvs (1814) At Pans 
he entered the diplomatic service of Prussia, and m 1814 
acted under Hardenberg at the congress of Vienna. He 
also accompanied Hardenberg to Paris in 1815. He was 
resident minister for some time at Carlsruhe, but was 
recalled m 1819, after which he lived chiefly at Berlin as a 
pnvy councillor of legation {GeJieimer Legation&rath). He 
had no fixed ofl&cial appomtment, but was often employed 
in important pohtical business 

In 1814 he married Eahel Antonie Friederike, originally 
called Levin, afterwards Eobert. She was born in 1771 
at Berlin, where she died in 1833. By birth she was a 
Jewess , but before her marriage she made profession of 
Christianity Although she never vsuote anything for 
publication, she was a woman of remarkable mtellectual 
quahties, and exercised a powerful influence on many men 
of high ability. Her husband, who was devotedly attached 
to her, found in her sympathy and encouragement one of 
the chief sources of his inspiration as a writer After her 
death he published a selection from her papers, and after- 
wards much of her correspondence was prmted. Varn- 
hagen von Ense never fully recovered from the shock 
caused by her death He himself died suddenly m Berhn 
on 10th October 1858. 

He made some reputation as an imaginative and cntical writer, 
hut he IS famous chiefly as a biographer He possessed a remoak- 
ahle power of grouping facts so aa to bnng out their essential 
Bigmficance, and his style is distinguished for its strength, grace, 
and punty Among his prmcmal works are Goethe in ddi Zeug- 
nissen der Mitleienden (1824) ; Siographische DenhmaU (five vols , 
1824-30), and "Lives” of General von Seydhtz (1884), Sophia 
Charlotte, queen of Prussia (1887), Pield-Marahal Schwenn (1841), 
Pield- Marshal Keith (1844), and General Billow von Dennewitz 
(1853). His DcTtikuDU-) digkeiim und vemmekte Schrtfien ampeared 
in seven volumes in 1837-46 After lua death were pnhlished two 
additional volumes of DerJcwurdighefden, some volumes of his corre- 
smondence with emment men, his TageMdm' (14 vola ), BTMter atis 
dcrprettsaischen Geschichte (6 vols. ), and Bwgraphische Portrats His 
selected writings appeared in nineteen volumes m 1871-76 

VAENISH A varnish is a fluid preparation which, 
when spread out in thm layeis, dries either by evapora- 
tion or by chemical action into a hard, transparent, and 
glossy film. Varnishes are used to communicate lustre 
and brilliance to many different kmds of dressed surfaces, 
— ^metal-work, wood, paint, paper, leather, &c., — and to 
jirotect such surfaces from tbe influence of air and damp. 
The chief requisites of a good varnish are that it forms a 
firmly-adherent layer on the surface over which it is spread, 
that It dries hard, yet with suflicient elasticity and teuacify 
not to crack with changes of temperature, that it forms a 
glossy durable surface, and that it dnes quickly. The 
materials which almost exclusively form the permanent 
body of varnishes are the drying oils and resinous sub- 
stances, the chief of which are the copals, lac, dammar, 
elemi, ambw^, sandarac, mastic, and rosm. For certain 
forms of varnish the drying oils themselves act as the 
solvent for the resins, but in other cases volatile solvents 


are employed. The solvents chiefly used are methylated 
spirit, wood spirit, ether, benzin, and turpentine and 
other essential oils. Soluble colouring ingredients aie 
also, in some cases, used m varnishes and lacquers, those 
pnncipally available bemg gamboge, dragon’s blood, aloes, 
cochineal, turmeric, and coal-tar dyes. 

According to the solvents employed, the ordinary kinds- 
of varnish are divided mto three classes, — (1) spirit, (2) 
turpentine, and (3) oil varnishes. Spirit varnishes dry 
witti great rapidity owing to the volatilization of the 
solvent spirit, leaving a coating of pure resm of great 
hardness and brilliance, but the film is deficient in tena- 
city, cracking and scahng readily on exposure The resin 
lac, either as gram, shell, or bleached lac, is the basis of 
most spint varnishes ; but sandarac is also largely used, 
and to these are added in varymg proportions the softer 
resms, — elemi, Venice turpentme, Canada balsam, mastic, 
&c., — ^which give elasticity and tenacity to the varnish. 
The solvent is almost exclusively methylated spirit. The 
resins are ground and mixed with powdered glass, which 
prevents ^e resinous particles from agglutinating, and 
thus facihtates the solvent action of the spirit The solu- 
tion is effected by agitation m closed vessels with the aid 
of heat, and the varnish when strained off must be kept 
tightly closed from the air Spint varnishes are used 
pnncipally for cabinet-work and turnery, stationery, 
gilding, and metal-work. Coloured spirit varnishes and 
lacquers are largely employed for metal-work, for imita- 
tion gilding and bronzmg, for toys, Ac Turpentine is- 
the solvent principally used for making dammar varnish, 
the solution being effected by powdering the resin and 
boding it with a proportion of spirit of turpentine, after 
which more turpentine is added m the cold state to bring 
the preparation to a proper consistency. To increase the 
tenacity of such dammar varnish some proportion of boded 
linseed oil or of oil copal varnish may be added In place 
of od of turpentme other essential ods may be used as 
solvents, and in practice oil of spike is largdy utilized in 
preparing fine varnishes for od pointings. Turpentme 
varnishes are also made in which the principal resinous- 
bodies are sandarac and common rosin, and, moreover, 
turpentine is largely employed to reduce the consistency 
and to improve the drying properties of copal vamisheb. 
The basis or solvent of oil or fatty varnishes consists 
pnncipally of linseed oil , but the other drymg ods — ^poppy 
and walnut, &e. — may dso be used These oils, without 
the addition of resins, themselves form varnishes which on 
exposure in thin layers dry by a process of oxidation into 
tough glossy films ; but the drying proceeds very slowly 
unless tile oils are previously boded with the red oxide of 
lead or otherwise treated to mcrease their power of absorb- 
ing oxygen (see Lestseet) Oil, vol xiv p. 677) It is in 
the form of boded oil or of od prepared with driers that 
thaae oils are used in vamish-making. Oil varnishes thus 
differ from the other classes in the circumstance that the 
principal solvent is not volatile and dissipated on exposure, 
liut in itself forms an essential and permanent ingredient 
in the preparation. The resin prmcipally used m od 
varnishes is copal, and its varieties differ very mnch in 
hardness, that is, in the temperature at which they melt 
and distil Hard and semi-hard copals can only be made 
to mix with and dissolve in oils at the temperatm’e at 
which they distil, which ranges from 230' to 360' 0. 
The copal in vamish-making is melted and brought to the 
requisite temperature in a copper vessel. Simultaneously 
the oil is heated to the boiling-point in a separate copper 
vessel, and at the proper moment a measured quantity of 
the boilmg od is added to the liquefied resin. They are 
then boded together till the mixture becomes perfectly 
clear, and by a senes of alternate additions of oil and 
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resin at proper temperatures the solution is brought to the 
desired consistency After the mixture of oil and resin 
has sufficiently cooled, oil of turpentine in certain propor- 
tion is added. The makmg of copal varnish is attended 
with great risk of burmng, and special precautions have to 
be observed for the extinction of the fire that frequently 
bursts out m these highly-heated and most infla mmab le 
bodies. Copal varnish is also made by boilmg together 
the requisite proportions of ream and oil under pressure in 
a closed vessel, and subsequently adding turpentine, or by 
dissolving the resm and turpentine at the high heat and 
addmg the oil afterwards Amber varnish is prepared by 
the same methods as those followed m preparing copal, 
but, the resin being still more refractory and msoluble, a 
higher heat is required. A peculiar varnish forma the 
basis of the celebrated Japanese lacquer The substance 
IS a resmous exudation, which is obtained by mak m g m- 
cisiona m the bark of the Japanese urushi or lacquer-tree, 
Rkus vermdfera The resmous juice on settling m vats 
separates into two layers, the upper and thinner of which, 
on mixture with a drymg oil, forms a transparent varnish, 
having a rich yellow colour, which dries mto coatmgs of 
remarkable tenacity, durabihty, and lustre (see Japanising, 
vol xiii p 592) 

VAEEO, Mabous TEEEcmus, Eoman polymatii and 
man of letters, hved from 116 to 27 b o. When he was 
horn, the Gracchan agitation had only just been laid to rest, 
and the year of his death saw the final and formal establish- 
ment of the empire Into the changmg life of that stirring 
time Varro entered deeply, and there was no current in 
thought, culture, hteratur^ and even politics, with which 
he was not closely m contact Few have ever so thoroughly 
combined the pursuit of scholarship and literature with 
experience of practical affairs, Dionysius of Hahcarnassus 
well described him as the man of widest experience during 
his age Nothing is known of Yarrows ancestors but that 
they were natives of the Sabme country, where Yarro 
himself was bom in the town of Reate. Here he imbibed 
in bis earher years a good measure of the hardy simplicity 
and strong seriousness which the later Romans attributed 
to the men of the early republic, — characteristics which 
were supposed to linger m the Sabine land after they had 
fled from the rest of Italy. The chief teacher of Yarro 
was L. AEKus Stilo, the firat systematic student, critic^ and 
teacher of Latm philology and literature, and of the antiqui- 
ties of Rome and Italy. We know from Cicero that Yarro 
also studied at Athens, especially under the philosopher 
Antiochus of Ascalon. It was the aim of this teacher to 
lead back the Academic school from the scepticism of 
Arcetilaus and Oameades to the tenets of the early, Pkton- 
ists, as he understood them- His opponents, however, 
declared that he identified Platonism with Stoic dogmatism, 
and that a very slight change in his views would have con- 
verted him into a Stoic of the Stoics. ‘When Cicero wrote 
his jPosterior Academics^ he introduced Yarro as an inter- 
Ldcntor, and made him expound the views of Antiochus. 
Hie iniluence of Antiochus is most plainly to be traced in 
the extant remaana of Yarro’s writings, and indireotly m 
works Kkffithe Otvitate Dei of Augimtme, which owe 
Yarro* In £^ita of controversial statements to 
the^ oofttrary, the diffiqcene^ between Antiocheauism and 
Stoicism were great arid marked, and it is a senons, 
thutigh a oommta, eaer# to daseat Yarro as an adherent of 
the Stoic sehodL politic car^r pf Yarro seems to 
have hem late and slow; hut he randved at the prmtor- 
sMp, after having been tribune of the peojfie, qusestOT, 
and, cmml© aedile. In politics ifrar he followed 
jPompej^s lead ; but it is probable Ise was discontented 
kitit the Course on which hix leader ienteued when the 
141 Itinmvirate was formed, and he may thus have lost 


his chance of rising to the consulate. He actually ridi- 
culed the coalition in a work entitled the Tkree-Readed 
Monger (TUpiKapoLvov m the Greek of Appian), He did 
not, however, refuse to join the commission of twenty 
by whom the great agrarian scheme of Csesar for the 
resettlement of Capua and Campania was carried into 
execution (69 b o.). Despite the difference between them 
m politics, Yarro and Caesar had hterary tastes in common, 
and were friends in private Me. Under Pompey Yarro 
saw much active service he was attached to Pompey as 
pro-quaestor, probably during the war against Sertorius m 
Spain. We next find him, as legate, in command of a fleet 
which kept the seas between Delos and Sicily, while 
Pompey was suppressing the pirates, and he even won the 
“naval crown,” a coveted reward of personal prowess. A 
little later he was legate during the last Mithradatic war. 
In the conflict between Caesar and the Pompeian party 
Yarro was more than once actively engaged In his GimL 
War (u, 17-20) Caesar tells how Yarro, when legate in Spam 
along with Afranius and Petreius, lost his two legions 
without striking a blow, because the whole region where 
he was quartered jomed the enemy. Caesar curiously inti- 
mates that, though Yarro did his best for Pompey from a 
sense of duty, his heart was really with the other leader 
Nevertheless he proceeded to Epirus before the battle of 
Pharsalia, and awaited the result at Dyrrachium in the 
company of Cicero and Cato Like Cicero, Yarro received 
harsh treatment from Mark Antony after the Pompeian 
defeat. Some of his property was actually plundered, hut 
restored at the biddmg of Csesar, to whom Yarro in grati- 
tude immediately dedicated one of his most important 
writings. The dictator employed the scholar m aiding 
him to collect and arrange great stores of Greek and Latm 
literature for the vast public library which he intended to 
found. We have glimpses of Varro at this time in the 
Letters of Cicero. The two, though alike in pohtical 
mclinatioiiB and in theor love for literature, were anti- 
pathetic in their natures, — ^the one soft in fibre, and vain, 
richly abundant in expression, and subtly sensitive, the 
other somewhat harsh, severe, and retiring, sohd in learn- 
ing, and no master of literary form. The impression of 
Yarro’s personality whidi Cicero gives is unattractive 
enough, but probably on the whole true. The formation 
of the second triumvirate again plunged Yarro into danger. 
Antony took possession anew of the property he had been 
compelled to surrender, and inserted Yarro’s name on the 
list of the proscribed. His friends, however, afforded him 
protection. He was able to make peace with the triumvirs, 
hut sacrificed his property and much of his beloved library. 
He was permitted to spend in quiet study and in writing 
the last fifteen years of his life He is said to have died 
(27 B.c.) almost pen in hand. 

Yarro -was not surpaaaed in the compass of his wntmgs hy any 
anment, not even hy any one of the later Greek philosophers, to 
some of whom tracmion ascribes a fabulous number of separate 
works. In a passage quoted hy Gellius, Varro himself, when over 
seventy years of age, estimated the number of “hooks” he had 
written at 490 , but “ hook ” here means, not merely such a woik 
as was not subdivided into portions, hut also a poition of a sub- 
divided work. Por example, the Memppean Satii es numbered 160, 
and are all counted separately in Varro’s estimate Jerome made 
or eojned a catalogue of Yarro’s works which has come doAvn to us 
in a mutilated form. From this and from other extant materials 
mtsohl has. sot down the number of the distmct literary works at 
74 and the number of separate “ hooks ” at about 620. The later 
years of the author’s life were therefore even more f^itful than iJie 
Carlieu The complete catalogue may he roughly arranged unW 
three heads, — (1) belles lettres, (2) history and antiquities, (S) 
technical treatises on philosophy, law, gi'ammar, mathamatica, 
phileloCT, and other subjects. 

The fii^^ of these three dafflea no doubt mainly belonged to 
Yarro’s earlier life. In poetry he seems to have attempted nothing 
that was veiy elaborate, and little of a serious charactm* His 
genius tondea naturally in the direction of burlefique and satire. 



V A R R 0 93 


In belles lettrea he showed himself throughout, both in matter and 
form, the pupil and admirer of Lucilius He wrote satires in the 
style of his master, and he may be one of those to whom Horace 
alludes {Sat , i 10, 47) as having “tned satire ru vain ” One 
poetical woik probably consisted of short pieces m the style of the 
more satirical poems of Catullus It is doubtful whether, as has 
often been supposed, Varro wrote a philosophical poem somewhat 
in the style of Lucretius , if so, it ^ould rather Ibe classed with 
the prose technical treatises One curious pioduction was an essay 
in popular illustrated liteiature, which was ^most uniq^ue m ancient 
times. Its title was Imagines, and it consisted of 700 prose 
biographies of Greek and Boman celebrities, with a metnc^ elogtum 
for each, aceompamed m each case by a portrait But the lighter 
works of Vaiio have perished almost to the last line, with the 
exception of numerous fragments of the Menijipeaii Satires The 
Menippus whom Yarro imitated hved in the first half of the 
third century B.C , and was born a Phoenician slave. He became 
a Cynic philosopher, and is a figure familiar to readers of Lucian 
He flouted life and all philosophies but the Cyme m light composi- 
tions, partly in prose and jpartly m verse. The fragments of 
Varro's mutations have been frequently collected and edited, most 
recently by Eiese and by Bucheler The glowing and picturesque 
account of these fragments given by Mommsen m his EiaUrry 
of Rome is known to all students of Boman literature, but few 
readers could pass from Mommsen’s picture to a careful study 
of the passages themselves without severe disappointment Tliat 
the remains exhibit variety and fertdity, that there ai'e m them 
numerous happy strokes of humour and satire, and many feheitous 
phrases and descnptionB, is true, but the art is on the whole heavy, 
awkward, and forced, and the style rudely archaic and untastefm 
The Latin is frequently as rough and uncouth as that of Lucihus. 
No doubt Yarro contemned the Hellenizmg innovations by which 
the hard and rude Latin of his youth was transformed into the 
polished hterajy language of the late republican and the Augustan 
age. The titles of the Menippean Satires are very diverse 
Sometimes personal names are chosen, and they range from the 
gods and demigods to the slaves, from Hercules to Marcipor 
iVequently a popular proverb or catchword m Greek or Latin 
aupphes the designation thus we have as titles “ I’ve got You” 
(*TiX£<J «) , “You don’t Know what Evenmg la to Bnng” {Nesew quid 
vesper serus vehat) , “ Know Thyself ” ffeavrini). Occasionally 

the heading mdicates that the writer is flymg at some social folly, 
as in “ Old Men are Children for the Second Time ” (Ais vtuSes 61 
yipovres) and m the “Bachelor” {Calebs). In many satires the 
philosophers were pounded, as m the “Burial of Menipjpua " and 
“ Concenung the Sects ” {"Slepl alpea-iuy). Each composition seems 
to have been a gemune medley or “ lanx satura " any topic might 
he introduced which struck the author’s fancy at the moment 
There are many allusions to persons and events of the day, but 
political bitterness seems to Imve been commonly avoided 
whole tone of the writer is that of a “ laudator tempons acti,” who 
can but scoff at all that lias come into fashion m his own day. 
From the numerous citations m later authors it is clear that the 
Menippean Saiiies were the most popular of Yarro’s wntmgs 
Not very nnlike the Menijopean Saiires were the Libn Logistonei, 
or satmeal and praotioal expositions, possibly in dialogue form, of 
some theme most commonly taken from philosophy on its ethical 
side A few fragments m this style have come down to us and a 
number of titles. These are twofold that is to say, a personal 
name is followed by words indicating the subject-matter, as Manus, 
de Fortuna, from which the contents may easily be guessed, and 
Sismua, de Eistofi'm, most likely a dialogue m wmeh the old annal- 
ist of Idle name was the chief speaker, and discoursed of the 
principles on which history should be written Among the hghter 
and more popular works may be mentioned tweniw-two bo(^ of 
Orations (probably never spoken), some ftmeral eulogies {Lauda- 
ttones), some “exhortations’’ {Suasiones), conceivably of a political 
character, and an account of the author’s own hfe 
The second section of Varro’s works, those on history and anti- 
quities, form to the present day the basis on which a large part of 
our knowledge of the earlier Eomaq history, and m particular of 
Boman constitutional histoiy, ultimately rests. These^ wntmgs 
were used as a quarry by the compilers and dilettanti of later 
tames, such as Plmy, Plutatch, GeUius, Festua, Macrohius, and by 
CJhrisliaa champions like Tertullian, Arnohius, and Augusline, who 
did not disdam to seek m heathen literature the means of defending 
their ^th These men have saved for us a few rema in s from the 
great wreck made by tune. Judging from what has been casually 
preserved, if any considerable portion of Yarro’s labours as anfet- 
quanan and historian were to be now discoverech scholars might 
find themselves compelled to reconstruct the earlier history of the 
Boman republic from its very fotmdations. Yarro’s greatest pre- 
decessor in this fidd of inquiry, the man who turned over the virgin 
soil, was Cato the Censor. His example, however, seems to have 
remained unfruitful tJl the time of Varro’s masto, Lucius ^lus 
Stilo Prjeconinus.. From his age to the decoy of Boman civilmition 
there were never altogether wanting men devoted to the study of 


their nation’s past ; hut none ever pursued the task with the advan- 
tages of Yarrows comprehensive learning, his indefatigable industry, 
and his leverent, yet discriminating regard for the men and the in- 
stitutions of the earher ages The greatest work of this class was 
that on Antiquities, divided into forty-one books Of these the 
first twenty-fave woie entitled the AiUwuihes of Human Things 
{AiUiqmtates Rei'um Humanarum), whue the remainmg sixteen 
weie designated the Antiquities of Things Divine {Aniiquitates 
Renim Dimnarum) The book was the fruit of Varro’s latei years, 
in which he gathered together the material laboriously amassed 
through the penod of an oidinary hfetime The second division of 
the work was dedicated to Ceesar as supreme pontiflf The design was 
as fei -reaching as that of the Natural History of Pliny The general 
heads of the exposition in the secular portion of the book weie 
fom, — (1) “who the men aie who act {qui agaivt), (2) the places in 
winch they act {uhi), (8) the times at which they act {qiiando), (4) 
the results of their action {quid agant)." In the poiiion relating to 
divine affairs there were divisions parallel to these four, with a 
fifth, which dealt with the gods in whose honour action in diviue 
aflfairs is taken. Our knowledge of this great book is to a large ex- 
tent derived from the works of the early Christian wntere, and especi- 
fdly from Augustine’s De Oivitate Dei, These lights of the church, 
as was natural, directed their attention mainly to the poiiuon which 
treated of the religion of Borne A glance at the authonties quoted 
m such a hook as Preller’s Bomwehe Mythologie will suffice to show 
how largely the imperfect indeed, but nevertheless mvaluable, in- 
formation now attainable concerning the older and uu-Hellenized 
forms of Boman and Ituhan religious ntes depends on the citations 
by Chnstum authorities from the Antiquvtates Benm Dimiarum 
It IS a great misfortune that no similar senes of citations from the 
secular part of the Aniiquitates has come down to us. Moat of the 
other histoncal and antiquarian wntmgs of Yarro were special 
elaborations of topics which he could not treat with sufficient ful- 
ness and minuteness in the larger book The treatise on the 
Cenealogy of the Roman People dealt mainly with the relation of 
Boman chi onology to the chronology of Greece and the East. Dates 
were assigned even to mythological occurrences, because Yarro be- 
hoved m the theory of Euhemenis, that all the beings worshipped 
as gods had once lived as men To Vario’s researches are due the 
traditional dates assigned to the em of the kings and to that of the 
early republic. Minor wntinas of the same class were the De Vita 
Popmli Bmvani, amiarently a kmd of history of Roman civilization ; 
the De Familiis Trojanis, an account of tiie families who “ came 
over” with .fflneas , the JStia {Aina), an explanation of the ongiu 
of Roman customs, on which Plutarch drew largely in his Qusstiones 
Romana , a Tnhuum Liber, used by Festus , and the constitutional 
handbook wiitten. for the instruction of Pom^y when he became 
consul. Nor must the labour expended by Yarro in the study of 
literary history be forgotten His activity in this direction, as m 
others, took a wide range. One of his greatest achievements was to 
fix the canon of the genume plays of Plautus. The “Yarroman 
pla;^ ” were the twenty which have come down to us, along with 
one which has been lost. 

The thud, class of treatises, which we have called technical, 
was abo numerons and very varied. Philosophy, grammar, the 
history and theory of language, rhetoric, law, arithmetic, astronomy, 
geometry, mensuration, agnculture, naval tactics, were all repre- 
sented. The only works of this kmd which have come down to 
OUT days are the De Lingua Latina (m part) and the De Re Rustiea 
The former ongiually comprised twenty -five books, three of which 
(the three succeeding the first) are dedicated to a P Septnmus who 
had served with the author in Spam and the last twenty-one to 
Cicero. The whole work was divided mto three mam sections, the 
first dealmg with the ongin of Latin words, the second with their 
inflexions and other modifications, the third with syntax. The 
books still preserved (somewhat imperfectly) are those from the 
fifto to the tentli inclusive. The Latin style is harsh, rugged, and 
far fiwim lumd. As Mommsen remarks, the clauses of the seuteucee 
ai’e often arranged on the thread of the relative pronoun like 
thnmhes on a stnng The arrangement of the subject-matter, while 
pretendmg to much precision, is often far from logical The fifth, 
sixth, and seventh books give Yarro’s views on me etymology of 
lAtin words The princiffies he applies are those which he had 
learned from the philoso^ers of the Stoic school, — Chrysippus, 
Antipater, and others. The study of language as it existed in 
Varro’s day was thoroughly dommated by Stoic mfluenees. Yairo’a 
efe^ologies could be only a priori guesses, but he was well aware 
of their character, and very clearly states at the outset of the fifth 
book the hindrances that barred me way to sound knowledge. He 
was thoroughly ahve to the importance of not arguing merdy from 
the forms and meanings of words os they existed m bis day, and 
was fully conscious that language and its mechanism should be 
studied histoncaJly. The bodrs from the eighth to the tenth in- 
dusive are devoted to the inflexions of words and their other 
modifications. These Yarro classes all under the head of “de- 
clmatio,” which implies a swerving aside from a type. Thus 
Hermli from Hercules and manubna firom manus are equally re- 
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garded as examples of declinatw Tarro adopts a compromise be- 
tween tbe tivo opposing schools of grammananSj those wbo held 
that nature intended the declnuUwnBS of all words of the same class 
to proceed unifoimly (which uniformitj was called analogia) and 
those who deemed that nature aimed at irregularity {amoumlm) 
The matter is treated with conBidemble confusion of thought. But 
the faeta incidentally cited coneeming old Latin, and the state- 
ments of what had been written and thought about language by 
Varro’s predecessors, are of extieme value to the student of Latin. 
The othei extant prose work, the JDe R& Mustica, is m three hooks, 
•each of which is m the form of a dialogne, the cucumstances and in 
the mam the mterlocntors bemg different for each The driunatic 
introductions and a few of the mterlndes are bright and mterestmgi 
and the Latm style, thou^ still awkward and unpolished, is far 
superior to that of the JDe Lingua, Laiina 
A complete collection of the remains of Tarro is stLU a desidemtum. The 
fragments of tlie different treatises have been partially ooUectad in many 
^separate publicationa of recent date ^s best editions of the Be Lingua, Latina 
are those pyO 0 Milller and by L Spengel (re-edited by his son in 1886). The 
most recent and best recension of the Be Ju Siistiea Is that of Eeil (Leipsic, 
1884) Of modem scholars Eltsthl has deserved best of Vorro Several papers 
in his Opuacula treat of the nature of Varro's works which have not come 
.down to us. (J S B ) 

VABRO, PuJBLnrs Terentius, mth the cognomen 
ATAcmua, a Roman poet wiiose life extended from 82 to 
about 37 B a The name Atacmns, given to distinguish 
Mm from the more famous Tarro of Reate, is drawn from 
Atax, the name of a small district or river in Narbonensiau 
Gaul, near to wMch he was bom. He was perhaps the 
first Roman born beyond the Alps who reached to emmence 
in literature. He seems to have taken at first Ennius and 
Lucihus as his models, and wrote an epic, entitled Bdhim 
jSequanicuTn, eulogizing the exploits of Caesar in (Skul and 
Britain, and also Satires^ of which Horace speaks shght- 
mgly. J erome has preserved a statement that Tarro began 
to study Greek literature with great avidity in his thirty- 
fifth year The last ten years of his hf e were ^ven up to 
the imitation of Greek poets of the Alexandrian school 
Qumtiliau (indirectly confirming the judgment of Horace 
concerning the Satures) says that Tarro made Ms name 
as an %nterpres opens aheiii — “a translator of other mmi*s 
works,” for such is the force of the word interprea. Even 
iu this capacity (^umtihan bestows on him restricted 
praise as “ by no means to be despised.” But Quintilian 
probably much undervalued the Roman imitators of the 
Alexandrians, CJatuUus included. Prom other evidence 
we may conclude that, though he had not sufficient power 
to excel m the historical epic or in the serious work of the 
Roman saiira, Tarro yet possessed in considerable measure 
the lighter gifts yvhich we admire in Catullus. His chief 
poem of the later period was the ArgmanUca^ modelled, 
somewhat closely it would seem, on the epic of Apollonius 
Rhodius. The age was prolific of epics, both histoncal 
and mythological, and that of Tarro seems to have held a 
high rank among them. Ovid asks what age will ever 
he unaequainted with the story of the first ship as told 
by Tarro. In one of Ovid's Imts of Roman poets Tarro 
stends between Ennins and Lucretius, while in another 
he is linked with TirgiL Statius, in his poem on the 
birthday of Lucan, gives to the epic of Tarro an equMly 
(fistmgui^ed place. Later he published erotic poems, 
probably in the elegiac metre. These Propertius seems to 
have valued highly, for in a well-known passage he ranks 
the l^eueadla celebrated by Tarro along with the Lesbia 
ctf Qnintilia of Calvus, the Lycons of Galina, 

and Ms >owi^ ^fiie otheif titles wMch have been 

preserved' are m9 or Okorograpkioj a poem 

cm geography, imitBtt^^ the Greek of Alexander, an 
Ephesian, described by Cicdra , ii 22) as a careless 
maai and no good poet j SiUd* Bpk&Tterigj a poem on 

weather-si^^ in hexamet^ Arhi^, The Tarro 
whom Quintilian (i. 4, 4) merdoo:^ m company with 
Luracbtim as author of a pomn on phijcrtppiry can hardly 
1:^7© been eithef Tctoo of Atass or- Vahro Beatb. The 
%gipenta of Tarro Ataciuus wMch remain, about fifty lines 


in all, are put together by Riese at the end of Ms edition 
of the fragments of the greater Tarro’a Menippean Hatvres , 
but there is not enough of them to enable us to form a 
judgment on Ms style. 

TASA, Gustavtjs. See Gustavus I. 

TASARHELY. See H(5dmezO-Tasaeh3!ly and Mabos- 
TIsIbhely. 

TASARI, Giorgio (1513-1574), a painter and architect, 
whose mam distinction rests on his valuable Matory of 
Italian art,i was born at Arezzo m 1513. At a very early 
age he became a pupil of Gughelmo da Marsiglia, a very 
skilful painter of stained glass. At the age of sixteen he 
went to Florence, where he studied nnder Michelangelo 
and Andrea del Sarto, aided by the patronage of the 
Medici prmces. In 1629 he visited Rome and studied 
the works of Raphael and others of his school The 
paintings of Tasan were much admired by the rapidly 
degenerating taste of the 16th century, hut they possess 
the smallest amount of merit, being in the mam feeble 
parodies of the powerful works of Michelangelo. Tasan 
was largely employed in Florence, Rome, IN'aples, Arezzo, 
and other places. Many of his pictures still exist, the 
most important being the wall and ceihng paintings in 
the great hall of the Palazzo Tecchio m Florence, and his 
frescos on the cupola of the cathedral, which, however, 
were not completed at the time of his death As an 
architect he was perhaps more successful . the loggia of 
the TJffizi by the Arno, and the long passage connecting 
it with the Ktti Palace, are his cMef works. Unhappily 
he did much to injure the fine mediseval churches of S 
Mana Novella and Santa Croce, from both of which he 
removed the ongmal rood-screen and loft, and remodelled 
the retro-choir in the degraded taste of his time. Tasari 
enjoyed a very high repute durmg his lifetime and amassed 
[ a considerable fortune. He built himself m 1547 a fine 
house m Arezzo, and spent much labour in decorating its 
walls and vaults with paintings. He was elected one of 
I the municipal council or pnon of his native town, and 
finally rose to the supreme office of gonfaloniere. He died 
at Florence on 27th June 1574. 

j Personally Tasari was a man of upright character, free 
from vanity, and always ready to appreciate the works of 
others : in spite of the narrow and meretricious taste ol 
I his time, he expresses a warm admiration of the works of 
such men as Cimabue and Giotto, wMch is very remark- 
able. As an art historian of Ms country he must always 
occupy the highest rank Eis great work was first 
published in 1550, and afterwards partly rewritten and 
enlarged m 1668, bearing the title beUe YUe dd pm Be- 
cdlenii PittoH^ Scultori, ed Architettori. It was dedicated 
to Cosimo de' Medici, and was pxmted at Florence by the 
Giunti j it is a small quarto illustrated with many good 
woodcut portraits. TMs editio prvuceps of the complete 
work is usually hound in three volumes, and also contains 
a very valuable treatise on the techmeal methods em- 
ployed m all branches of the arts, entitled Ze Tre Arti 
del Disegtio, do^ Archtetturat Pittura^ e Scoltura. 

The best edition of Tasan’s works is that published, at Florence 
by Milanesi, 1878-82, which, embodies the valuable notes in the 
earlier edition by Le Moimier. The Lims has been translated into 
French, German, and English (by Mrs Foster, London, 1860) 
They are written in a very pleasant style, interspersed with amusing 
stones, and are in the main trustworthy, except some of the bio- 
^phies of early artists.* With^ few exceptions Yasan’s judgment 
IB acute and nnhiassed., 

TASOODAGAMA. gee Gama, Tasoo da, 

^ Vaaan gives a sketch of his own biography at the end of his 
Vite, and adds further details about himself and his family m bis 
lives of Laszaro Tasan and Francesco SalviatL He was r^ated to 
the painter Luca S^norelli. 

* ^ in most other kindred aubjeists the tendency of modem oiiti- 
oism ia to nnderestimat© the historical accuracy of Vasari’s work. 
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T he term vascular sj/stem designates all tiie arran^ 
ments in the body connected "with, the circulation 
of the blood. A descnption of the anatomy of the various 
organs as found m man is given under Aitatomy (vol. i 
p 899 sq.), and an account of various modifications of the 
circulatory apparatus under* the headings designating the 
great groups of the animal kingdom, such as Mollttsca, 
Ceustacba, Ichthyology, Amphibia, Reptilis, Birds , 
and reference may be made to the articles NuTEiTioiir and 
Eespiration for details as to the formation, physical and 
chemical properties, and functions of the blood. The 
present article is devoted to a consideration of the mechan- 
ism by which the circulation is carried on in the Mammalia 
and in man, a branch of physiology which has been more 
successfully investigated 1han any other department of the 
science 

Histoeicai, Sketch. 

lalan Galen, following Erasistratus and Aristotle, clearly dis- 
.nguished arteries from vems, and was the &st to over- 
throw the old theory of Erasistratus that the arteries con- 
tained air. According to him, the vein arose from the liver 
in two great trunks, the vena ‘poiia and vena cava The 
first was formed by the umon of all the abdominal veins, 
which absorbed the chyle prepared in the stomach and 
intestines, and carried it to the hver, where it was con- 
verted into blood. The vena cava arose in the liver, 
divided mto two branches, one ascendmg through the dia- 
phragm to the heart, furmshing the proper veins of this 
organ , there it received the vena azygos^ and entered the 
right ventricle, along with a largo trunk from the lungs, 
evidently the pulmonary artery. The vena azygos was ^e 
mp&fiw vena cara, the great vein which carries tiie venous 
blood from the head and upper extremities into the right 
auricle. The descending branch of the great trunk supposed 
to originate in the liver was the inferior vena cava, below 
the junction of the hepatic vein. The arteries arose from 
the left side of the heart by two trunks, one havmg thin 
walls, the pulmonary veins, the other having thick walls, 
the aorta. The first was supposed to carry blood to the 
lungs, and the second to carry blood to the body. The 
heart consisted of two ventricles, communicating by pores 
in the septum; the lungs were parenchymatous organs 
communicating with the heart by the pulmonary veins. 
The blood-ma^g organ, the liver, separates from the blood 
subtle vapours, the natural spmts, which, earned to the 
heart, mix with the air introduced by respiration, and thus 
form the mtal spirits , these, in turn carried to the brain, 
are elaborated mto animal spirits, which are distributed 
to all parts of the body by the nerves ^ Such were the 
views of Galen, taught un-^ early in the 16th century. 

Jacobus Berengarius of Carpi (oS 1527) investigated 
the structure of the valves of the heart. Andreas Vesale 
Tesalms. or Yesalius (1514-1564) contributed largely to anatomical 
knowledge, especially to the anatomy of the circulatory 
organs. He determined the position of the heart m the 
chest, he studied its structure, pomtmg out the fibrous 
lings at ^e bases of the ventricles ; he showed that its 
wall consists of layers of fibres connected with the fibrous 
rings; and he described these layers as being of three 
bnds,— straight or vertical, obhqne, and circulM or trans- 
verse. From the disposition of the fibres he reasoned as 
to the mechanism of the contraction and relaxation of the 
heart. He supposed that the relaxation, or diastole, -vras 

^ See Buiggiaeve’a Mvtme ds VAnatome, Paris, 1880, in winch he 
refers to maiiy of the older authors, also to the arbclea Galen and. 
Anatomt. 


accounted for principally by the longitudinal fibres con- 
tracting so as to draw the apex towards the base, and thus 
cause the sides to bulge out, whilst the contraction, or 
systole, was due to contraction of the transverse or oblique 
fibres. He showed that the pores of Galen, in the septum 
between the ventricles, did not exist, so that there could 
be no commumcation between the right and left sides of 
the heart, except by the pulmonary circulation. He also 
investigated nunutely the mtemal structure of the heart, 
describmg the valves, the cdumnx camese, and the musculi 
papdlares He desenbed the mechanism of the valves 
with much accuracy He had, however, no conception 
either of a systemic or of a pulmonary circulation. To 
him the heart was a reservoir from which the blood ebbed 
and flowed, and there were two kinds of blood, arterial 
and venous, having different circulations and serving dif- 
ferent purposes m the body. Yesalius was not only a 
great anatomist ; he was a great teacher ; and his pupils 
carried on the work in the spirit of their master. Promi- 
nent among them was Gabriel PaUopius (1523-1662), who 
studied the anastomoses of the blood-vessels, without the 
art of injection, which was invented by Frederick Ruysch 
(1638-1731) more than a century later. Another pupil 
was Columbus (Matthieu Reald Columbo, 6b. 1559), first Coltim- 
a prosector m the anatomical rooms of Yesahus and after- biis. 
wards his successor in the chair of anatomy in Padua ; his 
name has been mentioned as that of one who anticipated 
Harvey m the discovery of the circulation of the blood 
A study of hia writings clearly shows that he had no true 
knowledge of the circulation, but only a glimpse of how 
the blood passed from the right to the left side of the heart 
In his work there is evidently a sketch of the pulmonary 
dreulation, although it is clear that he did not understand 
the mechanism of the valves, as Yesalius did. As regards 
the systemic circulation, there is the notion simply of an 
oscillation of the blood from the heart to the l^dy and 
from idle body to the heart Further, he upholds the view 
of Galen, that all the veins originate in the hver, and he 
even denies the muscular structure of the heart. ^ In 
1553 Michael Servetus (1511-1563), a pupil or junior Servetr 
fellow-student of Yesalius, in hia Ckristianismi Hestiiutio, 
d^cribed accurately the pulmonary circulation ^ Servetus 
perceived the course of the circulation from the nght to 
the left side of the heart through the lungs, and he also 
recognized that the change from venous mto arterial blood 
took place m the lungs and not in the left ventricle. Not 
i BO much the recognition of the pulmonary circulation, as 
that had been made previously by Columbus, but the dis- 
covery of the respiratory changes in the lungs constitutes 
Servetus's claim to be a pioneer in physiological science. 

Andrea Cesalpino (1619-1603), a great naturalist of this Cesal- 
period, also made important contributions towards the dis- 
covery of the circulation, and in Italy he is regarded as 
the rral discoverer.* Cesalpinus knew the pulmonary 
circulation. Further, he was the first to use the term 

® An interesting flcconnt of the views of the preenTsors of Harvey 
wiE he found in ’Willis’s edition of the Works of Harvey, published by 
the Sydenham Society. Comp, also P. Flonrens, Eikonre de la ES- 
comerte la Ginvlation du Sang (Pans, 1864), and Prof, R. Owen, 
Experimental Physiology, its BeneJUs to Mankind, vavtih an Address on 
Unveiling the Statue of IF" Sarvey, at Fdhesione, 6th August 1881 

* The passage is quoted under Anatomt, vol l p 810 n. ; comp 
also Habvet See WilLs, Servetus and Odvin, Loudon, 1877 

^ A learned and cntical senes of articles by Sampson Gamgee in the 
Lancet, in 1876, gives an excellent account of the controversy as to 
whether Cesalpinus or Harvey was the true discoverer of the circnk- 
tion , see also the Harveian oration for 1882 hy George Johnston 
{Lanuetr July 1882), and Prof. 0, M. Humphry, Joum. Anal, and 
Phys., Octohar 1882. 
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“ circulation/’ and he went far to demonstrate the systemic 
circulatioii. He experimentally proved that, when a vein 
is tied, it fills below and not above the Ligature. The 
following passage from his Qvmtiones Medicae (hb. v., cap 
4, fol. 125), quoted by Gamgee, shows Ms views 

“The lungs, therefore, drawing the warn blood from the right 
ventncle of the heart through a vem like an artery, and retonmig 
it by anastomosis to the venal artery (pulmonary vem), which 
tends towards the left ventricle of the heart, and on, being m the 
meantime transmitted through the channels of the aspera artena 
(trachea and bronchial tubes), which are extended near Ihe venal 
artery, yet not commumcating with the aperture as Galen thought, 
tempers with a touch only. This circulation of the blood (Xmic 
mtguinis eirculotvini) from the mht ventricle of the heart 
trough the lungs into the left ventricle of the same exactly agrees 
with what appears from dissection. For there are two receptedes 
ending in the nght ventnde and two m the left. But of line two 
only one intronuts , the other lets out, the membranes (valves) 
being constituted accorto^y.” 

Still Cesalpinus clung to the old idea of there being an 
efflus: and reflux of blood to and from the heart, and he 
had confused notions as to the veins conveymg nutntive 
matter, whilst the arteries earned the vital spirits to the 
tissues. He does not even appear to have thought of the 
heart as a contractive and propulsive organ, and attributed 
the dilatation to “ an effervescence of the spint,” whilst 
the contraction, — or, as he termed it, the “collapse,” — ^was 
due to the appropnatiou by the heart of uutntive matter. 
Whilst he imagmed a communication between the tenninar 
tion of the artenes and the commencement of the veins, 
he does not appear to have thought of a direct flow of 
blood from the one to the other. Thus he cannot be re- 
^irded as the true discoverer of the circulation of the 
Discov- blood. More recently Ercolani has put forward claims on 
®T of behalf of Carlo Euini as being the true discoverer. Eumi 
published the first edition of his anatomical writings in 
blood. 1598, the year Wilham Harvey entered at Padua as a 
medical student. This claim has been carefully investi- 
gated by Gamgee, who has come to the conclusion that it 
cannot be maintained.^ 

The anatomy of the heart was examined, described, and 
figmed by Bartolomeo Eustacheo (c. 1600-1674) and by 
Julius Csesar Aranzi or Arantms (c. 1630-1689), whose 
name is associated with the fibro-cartilagmous tMckenings 
on the free edge of the semilunar valves (corpora Aran^^). 
Hieror^ns Fabricius of Acquapendente (1637-1619), the 
immediate predecessor and teaser of BDaxvey, made the 
important step of describing the valves in the veins j but 
he thought they had a subsidiary office in connexion with 
, the collateral circulation, supposing that they diverted the 
blood into biauohes near the valves ; thus he missed seeing 
the importance of the anatomical and experiment^ facts 
gather^ by hims^. At the time when Harvey arose the 
general notions as to the circulation may be briefly summed 
up as follows : the blood ebbed and flowed to and from 
the heart in the arteries and veins ) from the right side at 
least a portion of it passed to the left side tMough the 
vessels in the lungs, where it was mixed with air j and, 
lastly, there were two kinds of blood, — ^the venous, formed 
otigin^y in the liver, and thence passing to tiie hearl^ 
from it went out to the penpheiy by the veins and 
returned by those to tiie heart, and the arterial, — contain- 
ing “i^B^’^,|^oduced by the mixing of the blood and the 
air in the luugi— e^nt Wt from the heart to the body and 
returning to l^e heait by liie same veeaels. (Hie pulmonary I 
circulation was undersfc^ so far, but its relation to the 
systemic circulation wm The action of the > 

heart, also, as a propulave or^ was not recogroj^d. It 
Harvey, was not until 1628 that Hiarvey aniMmaced views to 
the world by publishing his treatise M(M Gordis ci : 
Sangumis (seevoL xL pp, 603-504). Etfs'cbntfliSaibnB Me 
given m the following edehrated passage : — 

^ Gam^e, “Third Historical Fragment,” in 1S78. 


“ And now I may be allowed to give m bnef my view of tbe circu- 
lation of the blood, and to propose it for general adoption Smee 
all things, both argument and ocular demonstration, ^ow that the 
blood passes through the lungs and heart by tbe amides and 
ventricles, and is sent for distribution to all parts of tbe body, 
where it makes its way mto the vems and pores of the flesh, and 
then flows by the veins from ths circumference on every side to 
the centre, from leaser to the greater vems, and is by them finally 
dischargea into tbe vena cava and nght aunole of the heart, and 
this in such a quantity, or m such a flux and reflux, thither by 
the artenes, hither by tiie veins, aa> cannot possibly be supplied by 
the mgestor, and is much greater than can be required for mere 
purposes of nutntion, it is absolutely necessary to conclude that 
the blood m the animal body is impelled in a areZe, and le m a 
slate of ceaseless motion, that this is tbe act or function which the 
heart performs by means of its pulse, and that it is the sole and 
only end of the motion and contraction of the heart’’ (bk x. ch. 

XIV p. 68) 

Opposed by Caspar Hofmann of Nuremberg, Yeslingius 
of Padua, and J. Eiolauus the younger, this new theory 
was supported by Eoger Drake, a young Englishman, who 
chose it for the subject of a graduation thesis at Leyden 
in 1637, by Eolfink of Jena, and especially by Descartes, 
and quickly gamed the ascendant , and its author had the 
satisfaction of seeing it confirmed by the discovery of the 
capillary circulation, and universally adopted. The cir-Capil- 
culation in the capiUaries between the arteries and theW 
veins was discovered by Marcellus Malpighi (1628-1694)“^^ 
of Bologna m 1661. He saw it first in the lungs and the 
mesentery of a frog, and the discovery was announced m 
the second of two letters, Hpistola de Pvlmombtis, ad- 
di^ed to Boreni, and dated 166 1.^ Malpighi actually 
showed the capillary circulation to the astonitiied eyes of 
Harvey. Anthony van Leeuwenhoek (1632-1723) in 1673 
reputed Malpighi’s observations, and studied the capillary 
circulation in a bat’s wing, the tail of a tadpole, and the 
tail of a fish. William Molyneux studied the circulation 
in the lungs of a water newt m 1683 ® 

The idea that the same blood was propelled through the Transfer 
body m a dreuit suggested that life might be sustained by 
renewing the blood in the event of some of it bemg lost. 

About 1660 Lower, a London physician (died 1691), suc- 
ceeded in transferrmg the blood of one animal directly 
from im blood-vessels into those of another animal This 
was first done by passing a “quill” or a “small crooked 
pipe of silver or brass ” from the carotid artery of one dog 
to the jugular vein of another ^ This experiment was 
repeated and modified by Sir Edmund King, Coxe, Gayant, 
and Denys with such success as to warrant the operation 
being performed on man, and accordingly it was carried 
out by Lower and King on 23d November 1667, when 
blood from the arteries of a sheep was directly introduced 
into the veins of a man.® It would appear that the 
operation had previously been performed with success m 
Paris. 

The doctrine of the circulation bemg accepted, physiolo- Force of 
gists next directed their attention to the force of tiie heart, 
ihe pressure of the blood in the vessels, its velocity, 
the phenomena of the pulse wave. Giovanni Alphonso 
Borelli (1608-1679) investigated the circulation during the Borelh. 
lifetime of Harvey. He early conceived the design of 
applying mathematical principles to the explanation of 
anmial functions ; and, Mthough he fell into many errors, 
he must be regarded as the founder of anmial mechanics. 

In his JOfi Mofu Anwialvm (1680-86) he stated Ms theo^ 
of the circulation m eighty propositions, and m prop Ixxiii., 
foundmg on a supposed relation between the bulk and the 
strengtii of mu$oular fibre as found in the ventricles, 
erroneously concluded that the force of the heart was 
equal to the pressure of a weight of 180,000 5». He also 

* See his Open* Omia, vol i p 328 , 

* Lowthorp, Abridgment of Trans. Rog. 3oe., flth ed , voL lu. p. 230. 

281, ® JSwt, p. 226. 
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recognized and figured the spii-al an-angement of fibres in 
the ventricles. The question -was further investigated by 
Ceill Janies KeiU, a Scottish physician (1673-1719), who in his 
Account of Animal Secretion, the Quantity of Blood in the 
Human Body, and Muscular Motion (1708) attempted to 
estimate the velocity of blood in the aorta, and gave it 
at 52 feet per minute. Then, allowing for the resistance 
of the vessels, he showed that the velocity diminishes to- 
wards the smaller vessels, and arrived at the amazing con- 
clusion that in the smallest vessels it travels at the rate of 
^ inch in 278 days, — a good example of the extravagant 
errors made by the mathematical physiologists of the 
period. KeiU further described the %draulic phenomena 
of the circulation m papers communicated to the Eoyal 
Society and coUected in his Essays <m Several Barts of the 
Animal (Ecmcmy (1717) In these essays, by estimating 
the quantity of blood thrown out of the heart by each 
contraction, and the diameter of the aortic orifice, he cal- 
culated the velocity of the blood. He stated (pp. 84, 87) 
that the blood sent into the aorta with each contraction 
would form a cylinder 8 inches (2 ounces) in length and 
be driven along with a velocity of 156 feet per mmute. 
Estimatmg then the resistances to be overcome in the 
vessels, he found the force of the heart to be “little above 
16 ounces,” — a remarkable difference from the computation 
of Borelh. KeiU’s method was mgenious, and is of his- 
torical interest as bemg the first attempt to obtain quan- 
titative results ; but it failed to obtain true results, because 
the data on which he based his calculations weremaccurate. 
These calculations attracted the attention not only of the 
anatomico-physiologists, such as Haller, but also of some 
of the physicists of the time, notably of Jurm and D. 
Bernoulli. Jurm (died 1750) gave the force of the left 
ventricle at 9 1 oz and that of the right ventncle at 6 Bi 

3 oz. He also stated with remarkable clearness, conmdming 
that he reasoned on the subject as a physicist, vdthout 
depending on experimental data gathered by himself, the 
influence on the pulse induced by variations in the power 
of the heart or in the resistance to be overcome ^ The 
experimental investigation of the problem vraa supphed 
Hales, by Stephen Hales (1677-1761), rector of Teddington in 
Middlesex, who m 1708 devised the method of estimatmg 
the force of the heart by inserting a tube into a large 
artery and observmg the height to which the blood was 
impelled mto it. Hales is the true founder of the modem 
experimental method in physiology. He observed in a 
horse that the blood rose in the vertical tube, which he 
had connected with the crural artery, to the height of 8 
feet 3 inches perpendicular above the level of the left 
ventncle of the heart. But it did not attain its full 
height at once it rushed up about half way m an mstant, 
and afterwards gradually at each pulse 12, 8, 6, 4, 2, and 
sometimes 1 inch When it was at its full height, it would 
rise and fall at and after each pulse 2, 3, or 4 inches j and 
sometimes it would faE 12 or 14 inches, and have there 
for a time the same vibrations up and down at and after 
each pulse as it had when it was at its fuE height^ to 
which it would rise again after forty or fifty pulses ^ He 
then estimated the capacity of the left ventricle by a method 
of employing waxen casts, and, after many such experi- 
ments and measurements in the horse, ox, sheep, fallow 
deer, and dog, he calculated that the force of the left 
ventricle in man is about equal to that of a column of 
blood 7J feet high, weighing 51|- !Eb, or, in other words, 
that the pressure the left ventncle has to overcome is 


^ Jones, Abndgmsni of PM Trans., 3ded 1749, vol. v p 223 
See also for an account of the criticisms of B Bernoulli the dider and 
others, Haller’s JSlatienta Phymlogite, vol. L p 448. 

^ Hales, Staivoal Essays, eoniatning Sssmastaiics, , 1783, vol. u 

p. 1. 
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equal to the pressure of that weight. When we contrast 
the enormous estimate of Borelh (180,000 &) with the 
underestimate of KeiU (16 oz ), and when we know that 
the estimate of Hales, as corroborated by recent mvestiga- 
tions by means of elaborate scientific appliances, is very 
near the truth, we recognize the far higher service rendered 
to science by careful and judicious experiment than by 
speculations, however ingemous. With the exception of 
some calculations by Dan Bemoulh in 1748, there was no 
great contribution to haemadynamics tiE 1808, when two 
remarkable papers appeared from Thomas Young (1773- Thomas 
1829) In the first, entitled “ Hydraulic Investigations,” 
which appeared in the Phil Trans , he mvestigated the 
friction and discharge of fluids running in pipes and the 
velocity of rivers, the resistance occasioned by flexures in 
pipes and nvers, the propagation of an impulse through 
an elastic tube, and some of the phenomena of pulsations 
This paper was preparatory to the second, “On the Func- 
tions of the Heart and Artenes,” — the Croonian lecture for 
1808 — ^in which he showed more clearly than had hitherto 
been done (1) that the blood-pressure gradually diminishes 
from the heart to the penphery ; (2) that the velocity of 
the blood becomes less as it passes from the greater to the 
smaller vessels, (3) that the resistance is chiefly in the 
smaller vessels, and that the elasticity of the coats of the 
great artenes comes into play in overcoming this resistance 
in the interval between systoles , and (4) that the con- 
tractile coats do not act as propulsive agents, but assist in 
regulatmg the distribution of blood ^ 

The next epoch of physiological investigation is charac- Use of 
tenzed by the introduction of instruments for accurate 
measurement, and the graphic method of registering pheno- 
mena^ now so largely used in science.^ In 1825 appeared 
E. and W. Weber’s Wellenlehre, and in 1838 E. Weber’s Ad 
Fatal. Anatom, et Physiolog, i., both of which contain an 
exposition of E. H. Weber’s schema of the circulation, a 
scheme which presents a true and consistent theory. In 
1826 PokeuiEe invented the haemadynamometer 5 This 
was adapted with a marker to a recording cylmder by 
Ludwig in 1847, so as to form the instrument named by 
Volkm^ the k^ograpL YoEcmann devised the h®ma- 
dromometer for measuring the velocity of the blood in 
1 1850; for the same purpose Tierordt constructed the 
hsematachometer in 1858 ; Chauveau and Lortet first used 
their hsemadromograph in 1860 ; and lastly, Ludwig and 
Dogiel obtained the best results as regards velocity by the 
“stream-clock” in 1867. As regards the pulse, the first 
sphygmograph was constructed by Vierordt m 1856 ; and 
Marey’s form, of which there are now many modifications, 
appeared in 1860. In 1861 Chauveau and Marey ob- 
tained tracings of the variations of pressure in the heart 
cavities (see p. 99 below) by an experiment which is of great 
historical importance. During the past twenty-five years 
vast accumulations of facts have been made tiirough the 
instruments of precision above alluded to, so that the con- 
ditions of the circulation, as a problem in hydrodynamics, 
have been thoroughly investigated. Since 1845, when 
the brothers Weber discovered the inhibitory action of the 
vagus, and 1868, when Claude Bernard formulated his 
researches showing the existence of a vaso-motor system 
of nerve^ much knowledge has been acquired as to the 
relations of the nervous to the circulatory system The 
Webers, John Reid, Claude Bernard, and Carl Ludwig 
may be regarded as masters in physiology equal m stand- 
mg to those whose researches have been more especiaEy 
aEuded to m this historical sketch. The Webers took 
the first step towards recognizmg the great principle of 

® See Miacelianeous Works, ed. Peacock, 2 vols , London, 1865 

* See Marey, La Methods Oraph. dans les Se. Expier, Pans, 1878, 

® Magendie’s Journal, vol. vul p 272. 
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inhibitory action; John Eeid showed how to investigate 
the functions of nerves by his classical research on the 
eighth pair of cranial nerves ; Claude Bernard developed 
the fundamental conception of vaso-motor nerves;. and 
Ludwig showed how this conception, whilst it certainly 
made the hydraulic problems of the circulation infinitely 
more complicated than they were even to the scientific 
imagination of Thomas Young, accounted for some of the 
phenomena and indicated at all events the solidarity of 
the arrangements in the living being. Further, Ludwig 
and his pupils used the evidence supplied by some of the 
phenomena of the circulation to explain even more ob- 
scure phenomena of the nervous system, and they taught 
pharmacologists how to study in a scientific manner the 
physiological action of drugs. 

Physiology, &c., of Circulation. 

Tlie blood is contained during life in a continuous system of more 
or less elastic and contractile vessels. These are (1) the arteries, 
[ terminating in (2) the capillaries, from which originate (3) the veins, 
whilst a special eonti-actile organ, (4), the , c 

7mrt, is placed at the commencement of 
the arteries and the termination of the 
veins (see ig. 1). The heart may he re- 
garded as a double organ, each half con- 
sisting of an auricle and a ventricle, tlie 
right half containing blood which lias 
been returned from the body to he sent 
to tlie lungs, and the left half contaimug 
blood which lias been returned from the 
lungs to be distributed to the body. There 
are thus, in a sense, two circulations, — the 
one pulmonary, from the right side of 
the heart, by the pulmonary artery to the 
lungs, through the capillaries of the lungs, 
and back to the left side of the heart by 
the pulmonary veins, and the other svs- 
temic, from the left side of the heart, by 
the aorta, and the arteries which ramify 
from it, to the capillaries throughout the 
tissues, and from thence by the veins to 
the right side of the heart. Thus the 
course of the circulation may be traced 

(I) from right auricle to right ventricle, . . . _ 

tlumigh the right amiciuo -ventricular Fig, l.— General com-se of 
opening, guarded by the tricuspid valve ; circaiation and. Mine of 

(J) fimiright stride W the piita 'SSifSvM' 
artery, through the capillaries of the lungs. A, A, A, aorta.; k, part of 
to the pulmonary veins, wLicli open into leftaurick; P, pulmonaiy 
tlie left auricle; (3) from left auricle to 

left ventricle, through the left anriculo- c’ending^lovrerrlna’^kraj 
ventricular opening, guarded by the mitral e, traebea or wind -pipe ; 
valve; (4) from the left ventricle through p,/, bronchial tubes; a, a, 
the gmater ato, the med™zed ar- o} 

terms, and the arterioles into the capil- neck (internal jugSar and 
larics of the tissues and organs; and (5) snbeto'wn), joining to form 
from thence by the veins, opening into 
larger and larger , trunlrs, so as ultimately hepatic win ; . I, su^rior 
to constitute the superior and inferior mesenteric artery, going to 
veme cavae. which open into rhe right mraentaj and howels ; L. 
«ricl, tiepornt froiAidi w. stated, 

icemem oenng that the walls of these tu bes v, inferior vena cava, siilit- 
are all more or less elastic, imagine them tinginto the twoDiac veins, 
to he disteudcd uith blood ; there would (^er AiienThomson.j 
then be a condition of permanent tension, which would be varied 
if pressure were applied to any part of the system. Such a varia- 
tion of pressure would produce a movement of the fluid in the 
direction of less pressure, and, a.s the fluid cannot escape, there 
vrould be a circulation, which would be carried in the same direc- 
tion by mechanical arrangements of valves. In the living l»dy 
the contractions of the heart force blood into the arterial system 
and increase the pressure in that part of the circulation ; the arteries 
empty part of their contents into the capillaries, which cany the blood 
to the veins, so as to tend to an equalization of pressure between the 
venous aud arterial systems. If the pressure in both systems became 
equal, there would be no circulation ; but, as the veins pour a portion 
of the blood back again into the heart, this organ on being refilled 
again contracts, forcing more blood into the arterial system and 
a^gain raising the ])ressare there ; thus the possibili-|y during life 
of an equalization of arterial and venous pressure is prevented. In 
describing more fully the meclianism by which this circulation is 
maiutrdued we shall consider (1) the action of the heart, and (2) 
the action of the hlood-vessels, arteries, capillaries, aud veins. 



T/ie Action of the Heart. 

The foiTO, position, and general arrangements of the heart are Physio- 
described under Anatomy (vol. i. ]ip. 899-908), and it is only neces- logical 
sary hem to allude to certain points of physiological importance, anatomy. 

The substance of the heart is composed of a special variety of Muscular 
muscular tissue, along with connective tissue, blood-vessels, lym- struc- 
phatics, nerves, and ganglia. The muscular fibres are of an ture. 
irregularly cubical form, faintly striated transversely, from to 
. 3 .^ inch in length by x^^^to xijVu inch in breadth, destitute of 
sarcolenuna, frequently having hands at the broad ends by which 
they anastomose, and showing an oval nucleus. A large mass of 
fibrous tissue and fibre-cartilage (wliicli in some animals, as the ox, 
is bony) is found at the base of the heart, in the angle between the 
aortic and two auriculo-ventricular openings ; from it processes pass 
in various directions, and form the bases of the fibrous or tendinous 
rings of the amiculo-veutricular aud arterial openings, and to tliese 
many if not aU of the bands of muscular fibre are attaelied. These 
handk are an-anged in layere. According to Pettigrew (1864), there 
are seven layers of fibres forming the wall of eacli ventricle,— three 
external, one central, and three internal,— and they are so arranged 
that the first or outer external layer is continuous with the seventh 
or inner internal layer, the second with the sixth, and the third 
with the fifth. Ludwig (1849) 
mves a simpler arrangement,— 

( 1 ) an outer longitudinal layer 
extending from i£e base, where 
the fibres are attached to the 
tendinous structimes around tlie 
orifices, and passing obliquely 
towards the apex to enter by a 
tivist into the interior of the 
ventiucle; ( 2 ) an inner longi- 
tudinal layer eomposed of the 
same fibres of the outei* layer. 



Fig. 2. 


Fig. S, 



some of these becoTOUg contum- o-Diagmm showing toes passing 
ous ■ffitn the papulaxy muscles into a papillary muscle. C. Ludwig. 

(fig. 2) aud others forming an ir- a, fibre ; P, papillaiy muscle. 

.tatnm of ilbte., 
tenmnate in the fibrous rings at 

the base of the ventricle (fig- 3) ; and (S) an intermediate or trans- 
verse layer, the thickest of the three, formed of fibres passing with 
less and less obliquity 
until they are transveree. 

These arrangements are 
shown in figs. 4 and 5, i 
and they account for the jj 
following physiological I 
phenomena. (1) The | 
auiicles contract inde- 1 
pendently of the ven- 
tricles. So long as the 
rhythmic movement is 
noimal, the auricular 
contractions are equal Fig. 4 _View of fibres of .sheep’s heart dissected at 
in number to the ventri- apex to show the “ vortex.” a, a, fibres entering 
onlav • Vmt thp lipart posteriorly at 6 ; c, c, fibres entering apex 

&SmS£sevS Grain’s 

beats of the auricle for one of tiie ventricle, and at last only the 
auricles contract. The auricular portion of the right auricle is the 
last to cease beating ; hence it is teiuned the idtimim moriens. 
Sometimes also contractions of the vena cava and pulmonary veins 
may be noticed after the heart beats have ceased. ( 2 ) The con- 
traction of the circular fibres around the orifices of the veins empties 
these vessels into the auricles ; and no doubt these fibres have also 
a sphineter-like action during the contraction of the cavities, pre- 
venting . the regurgitation of blood, aud thus doing away wutli the 
iiecessily for valves at tliese orifices. (3) The double arrangement 
of fibres around the auricles produces, when the fibres contract, a 
uniform diminution of the auricular cavity. (4) The spiral arrange- 
Hient of the fibres in the ventricular walls expels the blood with 
great force, as if it were piropelled by wringing or twisting the walls 
of tlie cavity. 

The valves of the heart are as follows (see Ax.vrojiY, vol. i, p. Valves of 
900, fig. 89). ( 1 ) The tricuspid guards the right auriculo-ventricular lieart. 
opening, and consists of three flaps, fomed of fibrous tissue (con- 
taining many elastic fibres) covered with endocardium. These flaps 
are continuous at their base, foiming an annulai' membrane sur- 
rounding the auricular opening, and they are kept in position by 
the dhordse tonZme®, wlieh are attacbed to tlieir ventricular sur- 
faces and fi’ce margins. ( 2 ) Tlie bicuspid or mitral valve, at the left 
auriculo-ventricular orifice, consists of two pointed segments or cusps, 
having the same -structure as those of the tricuspid valve. The 
aurieiilo-ventrienlar TOlves contain striated muscular fibres, radiating ^ 
from the auricles into the segments of the valve. These probably 
shorten the valves towards their, base and make a lai-ger opening 
for the passage of the hlood into the ventricles. A concentric layer 
of fibres, found near the base of the segments, has a spliiucter-like 
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action, approximating the base of the valves (Palaclino). Some of 
the larger chordae tendinese contain striated muscle (Oehl), whilst 
a delicate mnscnlar network 
exists in the valvul® Thehesii 
(guarding the openings of 
small veins from the sub- 
stance of the heart into the 
right auricle) and in the Eus- 
tachian valve (a crescentic 
fold of membrane in front of 
the opening of the inferior 
vena cava) (Landois). The 
aortic and pulmonary open- 
ings are guarded hy the sig- 
moid or semilunar valves, 
each of which consists of three 
semieircnlar flaps, each flap 
being attached by its convex 
border to the wall of the ar- 
tery, whilst its free border 
projects into the interior of 
the vessel. The segments con- 
sist of fibrous tissue covered 
■with endocardium. At the 
middle of the free border there 
is a fibro-cartilagiiious thick- -Fm. 6.— View of partial dissection of fibres 
ening called the nodulus or 

corpus Arantii. roni^ tins quity of fibres. At the base and apex the 
nodulus numerous tendinous superficial fibres are displayed in the in- 
fihres rarliate to the attaehetl tewening spacer more and more of tlie 
fibres have been removed from above 
border of the yah e, but alon^ do-wnwards, reaching to a greater depth 
the margin ot the valve the on the left than on the right side, ai.oi, 
membrane is thin and desti- superficial fibres of right ventricle; Ji, 
trite of snob fibres These superficial fibres of left ventricle ; 2, 
rate or sucn noies. fuese saperacM fibres removed so as to expose 
thru parts are calleo. the hi- those underneath, which have the same 
nuliB. Opposite each semi- direction as the superfleial ones over the 
lunar flap there is a bulging Ift ventricle, but a different direction from 
^4? 4.1.^ 4-1.0 those overt-lie nght ventricle; atSsonieof 

of the 'Rail of the vessel, the removed, but the direc- 

smuses of Valsalva. In the tion is only slightly different ; 4, trans- 
aorta these are situated one verse or annular fibres occupying middle 
anteriTlyndteoposterioriy 

(rigiri ancl^ left). JJ rom the , yards apex to emerge at the who^; c,^. 



anterior arises the right ci 


anterior coronary or interventricnla 


for the supply of blood to the teiy ; e, aorta. (Allen Thomson, Qnain’ 
substance of th e heart (Qnain). 

According to Laennec, the size of the heart is about equal to the 
closed fist of the individual. Its mean weight is about 9 to 10 oz. 
John Reid’s tables give the average weight in the adult male as 11 
oz. and in the female as 9 oz. The proportion of the weight of the 
heart to that of the body is from 1 to 150 to 1 to 170 (Qnain). 
^Y. Miiller gives the ratio of Irear-t weight to body "weight in the 
child, and until the body weighs 88 lb, as *176 , oz. to 2‘2 Ib ; when 
the body weight is from 110 to 200 lb the ratio is 141 oz. to 2'2 lb ; 
and when the weight of the body reaches -220 lb the ratio is as 123 
oz. to 2-2 Ib. The vohrme of the heart, according to Beneke, is as 
follows new-born infant, 1'34 crrbic inches ; 15 years of age, 915 
to 9'76 ; at 20 years, 15‘25 ; np to the 50th year, 17'08 cubic inches ; 
after that there is a slight diminution. There is scarcely any differ- 
ence between the capacities of the two ventricles, although in the 
orinary modes of death the right is always found more capacious 
than the left, probably because it is distended -with blood ; the left 
ventricle after death is usually empty and more contracted. The 
wall of the left ventricle is mneh thicker than that of the right. 
The specific gravity of heart nrrrscle is 1‘069. The thickness of the 
left ventricle in the middle is in man ‘44 inch and in woman ‘43 ; 
that of the right is ‘lO and 14 inch respectively. The. circumfer- 
errce of the tricuspid orifice in man is 4*62 inches and in woman 4‘33 ; 
of the mitral, 413 and 3 ’78 respectively. The circnmfer-ence of the 
pulnronary artery is 2 ‘94 inches ; of the aorta 2 '77 ; of the superior 
vena cava ‘702 to 1'05 inch ; of the inferior vena cava 1‘05 to 1‘4 ; 
and the diameter of the pulmonary veins, ‘53 to ‘62. 

When the hand is applied to the side, a little to the left of the left 
nipple, and in the iirterval between tire fifth and sixth riks, a.shoek 
or impulse is felt. If tire whole hand be placed flat over the region 
of the heart, one may notice the presence or absence of the heart- 
beat, also its situation and extent, arrd any alterations in its 
eliaracter. In some rare cases, ■svlrere there is a congenital fissure 
of the sternum, the firrger can be applied to various parts of tbe 
heai-t’s surface, mth the irrteguments and pericardium intervenmg. 
This mode of examination may be termed palpafion. Again, when 
the ear is applied, either directly, or indirectly by meairs of the 
stethoscope, over the position of ■the heart, sounds are heard, the 
duration and rhythm of which are of physiolo^cal significance. 
This mode is krroum as cmscidiatimi. 'Bj percussing oyos the region 


of the heart the anatomical limits of the organ may he exactly de- 
fined, and information obtained as to its actual "size, as to any 
alterations in the I'elation of the lungs to the heart, and as to tire 
presence or absence of fluid in the pericardium. Tlie direct regis- 
tration of the movements of the heart has been accomplished by 
the aid of various recording instruments. ^ 

The movements of the heart consist of a series of contractions Slove- 
which s-ircceed each other ■nrith a certain rhythm. The period of ments ( 
conti-action is called the systole, and that of relaxation the diastole, heart. 
The two auricles contract and relax synchronously, and these move- 
ments am followed by a simultaneous contraction and relaxation 
of the ventricles. Thus there is a systole and diastole of the ' 
auricles and a systole and diastole of the ventricles. But in each 
half of the heart the couti’actions and relaxations of the auricle and 
the contractions and relaxa- 
tions of the ventricle are suc- 
cessive. Finally, there is a 
very short period in which “ 
the heart is entirely in dia- 
stole. The "Whole series of | 
movements, from the com- 
mencement of one auricular 
systole to the commencement 
of the one immediatelyfollow- 
ing, is kno"wn as the cardme 
cycle or period of rerolutimi - 
of the heai-t In fig, 6 the 
systole is represented by the 
curve above the horizontal 
lines and the diastole by the 
curve below them. The auri- 
cular changes are traced on the 

upper line an and those of the ventricle on tbe lower line mit. The 
length of the lines represents the total dm-ation of a cardiac revolution. 

The diagram shows that the auricular systole occupies one-fifth of 
the total time of a revoln-fcion of tire heart and the ventricular systole 
two-fifths, that the aui-icnlar systole immediately precedes the ven- 
ti-icular systole, that the commencement of the veutricidar systole 
coincides "with the commencement of the auricular diastole, and 
that during two-fifths of the total period both auricles and ven- 
tricles are in a state of diastole. There are thus thi-ee periods,— 

(1) one of auricular systole, one-fifth ; (2) one of ventricular systole, 
two-fifths ; and (3) one of repose, two-fifths. The impulse of the 
apex against the wall of tire chest, the moment of which is indi- 
cated by X, occurs at the middle of the time occupied by the 
ventiicnlar systole. 

In 1861 Chanveau and Marey obtained a direct record of the 
movements of the heart of a horse, determined the duration of the 
events Irappening iu the heart, and measured the endoeardiac pres- 
sure hy an instrument termed a cardiac sound, the sound 

was introduced into the right auricle and right ventricle, — the 
animal being ansesthetized,— the ti-aciiigs shown in fig. 7 were 
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Pis. 7.— Tracings from the heart of a hor.se, by Chanveau and Marey. The 
upper tracing is from the right auricle, the middle from the right ventricle, 
and the loivest from the apex of the heart. The horizontal lines represent 
time, and the vertical amount of pressure. The vertical dotted lines mark 
coincident points in the three movements. The breadth of one of the small 
squares represents one-tenth of a second, 
obtained. From this diagram w-e learn the following fiicts. (1) 
Theamicirlar contraction is less sudden than the veiiti-ieular, as 
is indicated hy the line al being more oblique than the line c' d‘. 
(2) The auricular eonti-aetion lasts only for a very short time, 
as the emwe almost immediately begins to descend, whereas the 
ventricle remains contracted for a considerable time, and then 


1 See Marey, La MHhode Grafhigue, ut su^pra. 
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slowly relaxes. (3) The time of the contraction of the anriele and 
that of its relaxation are about equal, hut the time of the relaxation 
of the ventricle is nearly twice as long as that of its contraction ; 
the movements of the auricle are thus uniform and wave-like, 
whilst those of the ventiicle have more of a spasmodic character. 
(4) The aimcular movement {ab, a'b', a/'b", g, g', ^') precedes the 
venti'ieular, and the latter coincides with the impulse of the apex 
against the wall of the chest, as is seen from the second vei-tical 
dotted line. (5) The contraction of the amide, by forcing blood on- 
wanls, affects the pressure for an instant in the ventricle, as is indi- 
cated by the little elevation immediately before the ventricular con- 
traction. (6) During the period of contraction of the ventricle 
there are oscillations of pressure affecting both the auricle and the 
ventricle ; these are indicated by the little waves e,/, A' , e',/, d", 
e", and/' ; similax waves are seen at ft, i, ft', i', ft", and i“. The 
letters k, e, k', c', and ft", e" represent a third set of waves. 

With these facts in view, we may now describe the phenomena 
which happen in a complete cardiac revolution. Suppose the blood 
to be pouring from the venas cavse and the pulmonary veins into the 
tivo auricles. At that moment the auricles are passing into a 
state of complete diastole, and their cavity is increased by the 
funnel-shaped aperture at the aurieulo-ventricular openings formed 
hy the segments of the valves guarding these orifices. The dis- 
tension of the auricles is due partly to the pressure in the vense 
cavse and pulmonary veins being less than in the interior of the 
auricles and partly to the aspirating action of the thorax durmg 
inspiration, sucking, as it were, the blood from the veins outside 
the chest to those inside the chest, and thus favouring the flow of 
blood to the heart. During this time both ventricles are filling 
with blood, the auricido-ventricular orifices being open. When the 
distension of the auricles is complete (which happens before the 
distension of the ventricles, because the capacity of the auricles is 
much smaller than that of the ventricles), the auricular systole 
commences hythe contraction and emptying of the auricular ap- 
pendix towards the general cavity of the auricle, and hythe mouths 
of the vems becoming narrowed by contraction of the circular fibres 
in their coats. These rhjdhmic movements are propagated quickly 
over the auricular walls, causing them to contract simultaneously 
towards the aurieulo-ventricular orifices. The contracting wall 
forces the blood chiefly in the direction of least resistance, that is, 
into the ventricle, which at the same time is only partially full of 
blood, and is passing into a state of complete relaxation. The 
pressure in the veins, aided by their rhythmic contraction at the 
commencemeut of the auricular systole, is sufficient to prevent the 
blood from passing backwards, except to a very slight extent ; but 
there is a momentary arrest of the flow in the large venous trunks. 
Thus the auricles act, not only as passive I'eservoirs for the blood in 
its passage from the veins to the auricles, hut as rhytymic cavities 
tending to keep up a mean pressure in the veins, in diminishing by 
their extensibility the pressure which tends to increase during, the 
ventricular systole, and in increasiag the prassure by their contrac- 
tion at a time when the venous pressure would diminish, that is, 
towards the close of the venti’ieular diastole. Both auricles and ven-. 
tricles exercise, during their diastole, a certain aspirating or sucking 
action, like that seen during the relaxation of a compressed india- 
rubber hag ; but this force is very feeble in the case of the heart. 

The amount of blood discharged into the venixicles (already 
partially filled during the relaxation of the auricles) by the auricular 
systole is sufficient to fill their cavities, and consequmitly the ven- 
tricular sj’’stole immediately follows the contraction of the auricles. 
Durmg the inflow of blood from auricles to ventricles the aurieulo- 
ventricular valves are floated upwai’ds into a more or less horizontal 
position, and the as.sumption of this petition is farther aided hy 
the contiaction of the longitudinal mnscular fibres that pass from 
the auricles into the cusps of the valves. When the ventricular 
walls contract, the margins of the aurieulo-ventricular valves are 
closely pressed together, and the cusps are kept from being folded 
backwards into the auricle by the simultaneous contraction of the: 
musculi papillares pulling on the cliordie tendinese which are affixed 
to the ventricular aspect of the valves. The close apposition of the 
cusps is also increased, even along their margins, hy the arrange- 
ment that the cliordse tendine® of one papillary muscle always pass 
to the adjoining edges of two cusps. Thus the valves, tricuspid on 
tlie right side and mitral on the left, are tightly closed and the 
blood cannot regurgitate into the auricles. The blood, thus com- 
pressed, can only pass into the pulmonary artery from the right 
ventricle and mto the aorta from the left. The positive pressure 
in the ventricles is at its maximum at the heghming of tiheir con- 
traction ; dining the contraction it diminishes ; and at the close of 
the systole (Marey), or in the diastole immediately thereafter (Goltz 
and G-anle), or even, acoordtag to Moens, shortly before the systole 
has reached its height, the pressure may even become negative, 
iloens “explains this aspiration as being dne to the formation of 
an empty space in the ventricle caused hy the energetic expuMon 
of the blood through the aorta and puhnonaiy artery ” (iiahdois and 
Stirling). As the blood passes from the ventricles into the pul- 
monary artery and aorta, the segments of the sigmoid valves are 


forced open and stretched across the dilatations or sinuses behind 
each cusp, without being actually pressed against the walls of the 
vessels ; and, as both the pulmonary artery and the aorta contained 
a certain amount of blood before, the pressure in these vessels is in- 
creased, and the walls of both yield to a considerable extent. As 
already stated, the ventricle continues in the contracted state for a 
brief space of time, and then it relaxes. Simultaneously with the 
commencement of relaxation, the aurieulo-ventricular orifices open, 
thus permitting the passage of blood from the auricles ; and at the 
same time the elastic walls of the aorta and pulmonary arteries 
recoil and force a portion of the hlood backwards towards the 
cavities of the ventricles, in which, as they are passing into diastole, 
the pressure is much less than in the vessels. This blood, however, 
hy fiUiug the sinuses of Valsalva and the crescentic pouches of the 
sigmoid valves, closes these latter, and thus prevents any blood from 
passing into the ventricles. From the end of the ventricular con- 
traction to the moment when the auricles are again full, all the 
cavities of the heart are in a condition of dilatation and the cavities 
are filling with blood. This is the period of the pause, during which • 
the heart may he supposed to be in a state of rest. 

When one watches an actively beating heart exposed in an anffis- Change 
thetized animal, the movements are so 
tumultuous and rapid that the eye can- 
not follow them so as to convey to the i 
mind a correct conception of the rapid I 
changes in form. Owing to this our I 
notions of such changes have been de- 1 
rived chiefly from an inspection of the 
heart after death. Recent ingenious in- 
vestigations hy Lnd'wig and Hesse have 

shown that the post-mortem form is not 

the natural shape of the living heart Fig. 8.— Projection of the base 
either in dia-stole or in systole, hut such in systole '^d diastole ; RV, 
as is shown, for example, in fig. 8. ventricle ; LV, left ven- 

The apex beat or shock of the heart ‘ Apex 

is synchronous with the systole, and is caused normally by the apex heat, 
of the ventricle pressing more firmly against the chest wall, from 
which it is separated when the heart is at rest hy the thin margin 
of the lung. At the time of ventricular systole, as already seen, 
the heaiff, instead of being an oblique cone having an elliptical 
base, as in rest, becomes more like a regnlai' cone, having a cir- 
cular base. When contraction occurs, the apex is canied from 
below and behind, upw^ards and forwards, and is forced into the 
intercostal space, and at the same time the ventricular portion 
twists on its long axis from left to right, so as to expose partially 
the left ventricle. It is the twisting motion that gives the shock 
or impulse, and it is caused chiefly by the contiaction of the 
oblique fibres in the ventricles which lift up the apex ; it is also 
assisted by the slightly spiral arrangement of the aorta and pul- 
monary artery. Some have supposed that the movement is partly 
due to the recoil of the ventricles after discharging tliefr hlood 
(like that of an exploded gun), causing the apex to go in the op- 
posite direction, downwards and outwards ; Others have held that 
the discharge of hlood into the pulmonary artery and aorta causes 
an elongation of these vessels, whereby the apex is pushed down- 
wards and forwards. Both of these mechanisms, however, must 
have only a slight effect, as the cardiac impulse occurs even when 
from haemorrhage the pulsating heart is practically empty. 

To obtain a tracing of the apex beat an instrument termed the Cardio- 
cardiograph is employed, various forms of which are figured in graphio 
Landois and Stirling’s Human Physiology, vol. i. p. 89 sq. Rigs, tracings. 




Pio. 0.— Tracing of cardiac pulsations of a healthy man. (Mai’ey.) 

9 and . 10 are examples of tracings obtained by this instiument. 
From the latter figure we learn the p “ “ 

subjoined information. The time of 
the pause and the contraction of the 
auricle are represented by ab, and 
it is evident that the latter pheno- 
raenoh causes the apex of the heart 
to move towards the intercostal 
space. The portion be con-esponds 
to the contraction of the ventricles 
and is synchronous with the first > 
sound. 'The curve then rapidly falls / 
as the ventricles relax, and durmg [_ 

the d^ent there are two elcva- Fia. lO.— Normal curve from man. 
tions, (Zand e, synchronous with the (Landois.) 

second sound, As already stated, iv hen the ventricles relax, the blood 
in the aorta and pulmonary artery, driven backwards by the elastic 
recoil of the walls of these vessels, closes the semilunar valves. 
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This shock is propagated to the apex of the ventricles and thus 
causes a vibration of the intercostal space. The elevation d is 
synchronous -with the closure of the aortic valves and e with that of 
the pulmonary valves ; it is also apparent that these valves are not 
closed at the same moment, but are separated in time by ‘05 to '09 
of a second, — an effect due, as already explained, to the gi-eater 
hlood pressure in the aorta than in the pulmonary artery. Finally, 
cf corresponds to the remainiug part of the ventricular diastole. 
Nature of Much discussion has taken place as to whether the contraction 
heart’s of the heart is to be regarded as a simple contraction, like the 
contrac- “twitch” of a muscle obtained by a single stimulation, or as a 
tion. tetanic conti’action, like cramp, such as is caused by the application 
of a number of stimuli in rapid succession. It is true that many 
of the phenomena of a cardiac contraction resemble those of a 
skeletal muscle : thus, fatigue diminishes the amplitude and in- 
creases the duration of the contraction ; and the effects of changes 
of temperature are similar. The period of latent stimulation of a 
cardiac muscle (one-thud of a second) is much longer than that of 
skeletal muscle (one-hundredth of a second). The systolic contrac- 
tion, as regards duration, is more like a tetanic spasm than a t\vitch, 
being from, eight to ten times longer. The electrical phenomena, 
on the other hand, resemble those of a twitch more than those of 
tetanus. Thus, rvheu the heart is examined with a sensitive galyano- 
nieter, and with the aid of the appliances described under Physiology 
(vol. xix. p. 24 sq.), there is a “negative vaidation” with each heat. 
The fact appears to be that, Just as the heart muscle shows histo- 
logical chamcters intermediate between voluntary striated muscle 
and involuntary, nou-striated muscle, so it likewise shows physio- 
logical properties partaking of both. 

Time of The time occupied by cardiac movements has been measured by 
cardiac various observers by a study of ti’acings obtained from the impulse 
move- of the apex of the heart against the wall of the chest, as recorded 
ments. by the cardiograph. If the velocity of the surface on w-hich the 
tracing is obtained be known, and if a correct interpretation is given 
of the causes of the various parts of the cm-ve, it is not difficult to 
determine approximately the time occupied by the phases of a 
cardiac revolution. Rollett gives the following results in fractions 
of a second as determined by Landois (Hermann, Handb. d. Physiol., 
vol. iv. p. 157). 


Events in the Heart. 

Bate of Heart-Beat per Minute. 

65 

55 

74-2 

109-7 

113-1 


Duration of Phases. 

1. From beginning of pause to end of auri- 






cular contraction 

•553 

■5S4 

•494 

•213 

•247 

2. Contraetiou of ventricle 

-J43 

•274 

•079 

•066 

•057 

3. Eelaxation of ventricle to closure of 






semilunar valves 

•065 

•072 

•144 

•194 

•133 

4. From close of pulmonary valves to be- 






ginning of pause 

•259 

•200 

•0S2 

•090 

•103 

6. Between 1st and 2d sounds 

•309 

•346 

*223 

■244 

•190 

6. Between 2(1 sound and next 1st sound. . 


•784 

•586 

•303 

•394 

7. Time from 1 to 4 inclusive (complete 






cardiac revolution) 

1-133 

1-133 

•809 

•547 

•539 

8. From closure of aortic valves to closure 






of pulmonary valves 



•07S 

•100 1 

•057 


Fre- In the adult man cardiac pulsations occur at the rate of 65 to 75 
quency per minute. There is a certain relation heriveen the amount of 
of cardiac blood in the circulation and the frequency of heart-heats. Thus, 
ptilsa- in the auimal series, as the heats of the heart increase in fre- 

tions. quency the quantity of blood which passes per minute in one kilo- 

gramme (2'2 tb) of body w-eight also inci-eases, as is shoum in the 
following table by Yierordt 



Quantity of Blood per Minute and 
per Kilogramme of Body Weight. 

Number of Pulsations 
per Minute. 

Horse 

152 grammes 

55 

Man 

207 „ 

72 

Dog 

272 „ 

96 

Babbit 


220 

Guinea-pig ...... 

892 ,, 

320 


Quantity It has been determined, both fay direct measurement and by cal- 
oE blood dilation based on the velocity of the blood in the aorta and the 
in heart, transverse section of the orifice of that vessel, that from a heai*t of 
average size each left ventricular systole ejects about 180 grammes 
(6'35 oz.). This is the figure usually given, hut it must he regarded 
merely as approximative. The amount may vary even in the same 
individual according to the state of vigour of the muscular walls of 
the organ. 

Sounds When the ear is applied over the cai'diac re^on of the chest of a 
of heart, healthy man two sounds are heard, the one with greatest intensity 
over the apex and the other over the base of the heart. The dull 
long sound heard oyer the apex has received several names, such 
as the first, the long, the inferior, and the systolic sound, whilst 
that over the base, — clearer, sharper, shorter, higher, --has been 
called the second, the short, the superior, the diastolic sound. 
Suppose the heart sounds to be expressed by the syllables 
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diipp ; then the accent is on liipp (the first sound) when the stetho- 
scope is over the apex — thus, li'ipp diipj), lupp dupp — and on 
dupp (the second sound) when over the base— thus, lupp dupp, 
lupp diipp. There is a pause between the second sound and the 
next succeeding first sound, and a much shorter pause (almost in- 
appreciable) lietweeu the first and second sounds ; thus— 

At apex— lupp dupp (pause), liipp dupp (pause), liipp dupp. 

At base— lupp ddpp (pause), lupp diipp (pause), lupp diipp. 

These relations are well seen in fig. 11. Dr Walshe states that, 
if the cardiac cycle be divided into tenths, the first sound will last 
four-tenths, the short pause 
one-tenth, the second sound 
two-tenths, and the long 
pause thiee-tenths. There 
lias been considerable dif- 
ference of opinion as to the 
cause of the first sound. 

Some have supposed it to 
be due to vibrations of the 
aurieulo-ventricular valves ; 
others believe that it is 
muscular, and due to the 
contraction of the ven- 
tricles ; not a few have at- 
tributed it to movements 
of the hlood through the 
aortic and pulmonary ori- 
fices ; whilst yet others 
have thought that it might 
he the result of a fusion of 
these effects. It is cer- 
tainly not due to the shock events. 

of the heart against the chest wall, as it has been heard after re- 
moval of the heart from the chest. The most likely view is that 
it is a muscular sound, var 3 dng in quality from the ordinary sound 
of a contracting muscle in accordance with the peculiar arrange- 
ment of the cardiac fibres, and that this sound is modified by tlie 
vibrations of the tense aiiriculo-ventiicular valves. The fact that 
the sound has been heard from an excised heart still pulsating but 
empty of blood strongly supports this view ; and there is further 
the qiathological evidence that in cases where the muscular walls 
have been much weakened by fatty changes (as in the advanced 
stages of typhus, fatty degeneration, &;c. ) the first sound may dis- 
appear, No doubt exists as to the causa of the second sound : it 
is jiroduced by the sudden sharp closure of the sigmoid valves. 

As already mentioned, the aortic and pulmonary valves do not close 
absolutely simultaneously. 

For practical purposes it is important to bear in mind what is 
happening in the heart whilst one listens to its sounds. YTtli the 
first sound we have (1) contraction of the ventricles, (2) closure of 
the auriculo-ventricdar valves, (3) nishing of the blood into the 
aortic and pulmonaiy artery, (4) imjmlse of the apex against the 
chest, and (5) fillin g of the auricles. Y"ith the second sound we 
have (1) closure of the semilunar valves from the elastic recoil of 
the aorta and pulmonaiy artery, (2) relaxation of the ventricular 
walls, (3) opening of the aurieulo-ventricular valves so as to allow 
the passage of hlood from auricle to ventricle, and (4) diminished 
pressure of apex against chest wall. With the long pause there are 
(1) gradual refilling of the ventricle from the auricle and (2) con- 
traction of the auricle so as to entirely fill the ventricle. The sound 
of the tricuspid valve is loudest at the junction of the lower right 
costal cartilage with the sternum, of the initial at the apex beat, of 
the semilunar valves at the aortic orifice in the direction of the 
' aorta, where it is nearest to the siuface, at the second right costal 
cartilage, and of the valves at the pulmonary orifice over the third 
left costal cartilage, to the left and external to the margin of the 
sternum. 

For an account of the mechanical work performed by the heart, 
see Nuteitioh, vol. xvu pp. 685-686. 

The heart is directly nourished by the hlood flowing through its Nutri- 
cavities in some of the lower Yertefoates, as the frog ; but in the tion of 
hearts of larger animals, in which nutritional changes must be heart, 
actively carried on, there is a special arrangement of vessels or 
cardiac circulation. The coronary arteries originate at the aortic 
orifice in the region of the sinus of Yalsalva, rather above the upper 
border of the senulimar valves, so that wdien the ventricle con- 
tracts the mouths of these arteries are not covered by the segments 
of the valves. The branches of the coronary arteries, after dividing 
and again dividing, penetrate the muscular substance and end in 
a rich plexus of capillaries, which carry arterial hlood to the sti'uc- 
ture of the heart. From these the radicles of the cardiac veins 
originate, and these veins carry the blood, now rendered venous, 
into the right auricle by the larger anterior cardiac veins and by 
numerous small veins constituting the foramina of Thebesius or 
the vmm miidonee eordis. The coronary vein is dilated before enter- 
ing the auricle, forming the . coronary sinus, and at the junction 
of the vein with the dilated qiortion there is a valve consisting of 



Fig. 11.— Scheme of a cardiac cycle after Gaird- 
ner and Sharpey. The inner circle shows wliat 
events occur in the heart, and the outer the 
relation of the sounds and silences to these 
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one or ta’o segments. Other reins enter the coronary sinns, each 
having a ralve. These valves serve two purposes : (1) they inter- 
mpt the flow of blood during the contraction of the right auricle, 
preventing regurgitation and venous congestion of the wall of the 
heart, and (2), as the valves open towards the right auricle, they 
prevent the backward flow of blood during contraction of the 
ventricles and favour its onward flow, and thus the stream of blood 
is accelerated, as ia the veins of a contracting muscle. The blood 
is sent through the cardiac circulation by the systole of the 
ventricle, and not, as was advocated by Briicke, during its diastole. 
Heart disease in advanced life, when the coronary arteries are often 
thickened and their calibre much diminished by sclerosis, may be 
shown by attacks of palpitation, weakness of the heart, altered 
rhythm, breathlessness, congestions, pulmonary oedema, haemor- 
rhage, and faintings,— all due to interference with the normal 
nutrition of the heart. 

Lymph- In an organ so active as the heaid; the lymphatic system is neces- 
aties of saiily largely developed. These vessels, acting like drainage-tubes 
heart. for carrying aw'ay waste products, are found in great numbers 
beneath both the pericardium’ and the endocardium, and through- 
out the muscular tissue. Amongst the muscular fibres there are 
numerous laounje or spaces lined by endothelial cells, which are 
the origins of the lymphatics. The lymph is carried into lymphatic 
glauds between the aorta and the trachea, and ultimately finds its 
■way into the right innominate vein and the thoracic duct. 

Persist- It has been known from early times that the heart will continue 
ence of to beat after its removal from the body. This is more especially 
cardiac the case with the hearts of cold-blooded animals. The frog’s heart 
move- may continue to pulsate for two and a half days, whilst that of a 

ment. rabbit will do so only for a period of from three to thirty minutes. 

The average duration of the beats of the warm-blooded heart is 
said to he eleven minutes. The right auricular appendix, which 
beats longest, has been observed to pulsate in the rabbit fifteen 
hours after death, in the mouse forty-six, and in the dog ninety- 
six hour's. After the heart has ceased beating, it may again be | 
caused to contract by direct stimulation or by heat. The injection 
of arterial blood into the coronary vessels will restore excitability 
in the Mammalian heart after it has ceased to heat (Ludwig). 

Gardio- If a wide glass tube filled ’with smoke be inserted into one nostril, 
pneu- while the other nostril and the mouth are closed, the smoke 'will 
matic be seen to move with each pulsation of the heart (Stirling). This 
move- plieiromenon has been studied by Ceradini and Landors, It is ex- 
ment. plained by the fact that when the heart contracts it occupies less 
space in the chest, and consequently, if the glottis be open, air will 
be iirawm into tbe lungs. The reverse will happen during the 
diastole. 

The heart and lungs being contained in au air-tight eavity, the 
chest or thorax, it is evident that the increase and decrease in the 
size of the chest during in.spiration and expiration must affect the 
amount of pressure on the outer surface of the heart, and conse- 
quently its movements. When an inspiration is made by the 
descent of the diaphragm and the elevation of the ribs, the lungs 
expand ; there is then less pressure on the outer surface of the heart 
and the heart is in a state of distension in diastole. In consequence 
also of the removal of pressure during inspiration from the great 
veins enteiing the chest and reaching the right side of the heart, 
the flow of venous blood towards the heart is favoured. These 
effects are more marked if after a deep expiration the glottis be 
closed, so as to prevent air entering the lungs, and if then the chest 
be dilated by a powerful imsphatory effort (J . Muller). This causes 
a dilatation of the heart, and venous blood flows freely into the 
right side ; this sends it on to the lungs, causing them to become 
engorged, whilst at the same time the dilated left side of the heart . 
is unable to send out a sufficient amount of blood into the arterial 
system. Tire pulse in such conditions may disappear, and thei'e is 
ail intense feeling of distress. On the other han^ expiration in- 
creases the pressure on the outer surface of the heart and of the 
great vems ; only a small amount of blood flows into the right side ; 
the heart is contracted ; the systole is small; and the pulse is re-, 
duecd in volume. This condition is intensified in what is termed 
Valsalva’s experiment, in which after a deep inspiration the glottis : 
is closed and a powerful expiratory effort is made. MTien this is 
done, the flow of venous blood into the heart is interrupted, the 
veins in the face and neck swell, and the blood is forced out of the 
compressed lungs into the left side of the heart, which throws it 
into the arterial circulation. The pulse and heart sounds disappear 
inid there is the risk of syncope or fainting. Both these experi- 
ments, Miiller’s and Valsalva’s, are dangerous and should not be . 
often repeated. They are exti-eme couditions of the normal state 
of thing.'!, in ■u’hicli inspiration favours the flow of blood into 
the heart and the dilatation of the heart, whilst expiration has the 
opposite effect ; and they also explain the mechanism by which air 
may be sucked into the veins from wounds in the neck or armpit. 
This is most likely to occur during inspiration, and when it does, 
funerva- occur speedy death is the result. 

;ion of In treating of the innervation of the heart we have to consider 
leait. (1) the influence of the great nerves connecting the heart with, the 
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central nervous organs, or what may be termed the extrinsic nervous 
mechanism, and (2) the nervous arrangements in the heart itself, 
or the intrinsic nervous mechanism. (1) The extrinsic arrange- Ex- 
ments, consisting of the nerves given off by the cardiac plexuses trinsic, 
derived partly from the cerehro-spinal and partly from the sympa- 
thetic system, have been investigated chiefly in the larger animals, 
such as the tortoise, rabbit, and dog, and the general results have 
been described under Physiology (vol. xix. p. 29 sq.). They may 
be briefly summarized as follows ; (a) there are fibres in the vagus 
nerve exercising a controlling or inhibitory action on the heart, and 
these fibres originate in the medulla oblongata ; {§) the sympathetic 
nerve supplies accelerating fibres to the heart, and these fibres 
origmafce in the cerehro-spiual system. (2) The mtrinsic arrange- Intrinsic, 
ments have been investigated more especially in the heart of the 
frog, a view of which is given in figs. 12 and 1-3. It will be seen 



Fig. 12.— Heart of frog from the front. V, single ventricle ; Ad, As, right and 
left auricles ; £, bulbns arteriosus ; 1, carotid, 2, aorta, and S, pulmonary 
artery ; 0, carotid gland. (Ecker.) 

Fig. 13.— Heart of frog from behind, mi, sinus venosus opened ; ci, inferior 
vena cava; csd, css, right and left superior vengj cavai ; vp, pulmonary vein ; 

Ad and As, right and left auricles ; Ap, commiinicaiion between right and 
left auricle. (Beker.) 

that the frog’s heart possesses two auricles, communicating by a 
foramen in the septum, and a single ventricle. The venous blood 
from the body is poured in the first imstance, not into the right 
amide, but into a cavity called the sinus venosits, which communi- 
cates with the right amide. The left auricle receives the arterial 
blood from the lungs by tbe pulmonary veins. Both auricles empty 
into the common ventricle, which contains therefore a mixture of 
arterial and venous blood, and w'hen the ventricle contracts some 
of this blood is again sent 'to the lungs, whilst the remainder passes 
into a dilatation at the commencement of the arterial system, called 
the biellus arteriosus, and thence into the aorta. 

After the heart of a decapitated frog has been removed from its Eesults 
body, and so from the influence of the gi'eat nervous centres, rhythm- of ex- 
ical movements may continue for some time independently of those peri- 
centres. If the apex of the heart be then cut off, it will remain ment. 
motionless, whilst the larger part ■will still bea’t rhythmically. 
Successive slices may he removed from the larger^ portion without 
affecting rhythmical contraction, until a section is made throudi 
the anricolo-ventricular groove, when the ventricnlar portion of the 
heart ceases to beat. If the motionless apex, or the separate por- 
tions rendered motionless by the above procedure, be mechanically 
irritated, a siirgle contraction, not a series of rhythmic contractions, 
follows. 'When the ventricle is seprated from the rest of the heart Experi- 
by a ligature, or by concision at the level of the auriculo-ventricular ment of 

K ove, the ventride stops, but the aui'ides and the sinus go on Des- 
ting. To continue the, rhythmic mo vement of the ventricle, it cartes, 
is necessary to have attached to it a small portion of the auricular 
part of the heart, especially the lower margin of the septum. It 
vrould, therefore, ajrpear that impulses pass from this aui’icular por- 
tion into the ventricular and cause the latter to pulsate. If the Experi- 
sinus venosus be separated from the amides by incision or ligature, ment of 
the veins and the sinus continue to beat, whilst the amides and Stannius. 
i ventricles are arrested in diastole. Suppose another incision be 
^made through the amiculo-venti'icular groove, the ventride fre- 
quently h^ns to beat, but the auricles remain in diastole. It is 
also observed in these circumstances that the ventricle beats more 
slowly than under normal conditions. Although the rhythmical, 
contractions of the heart are influenced by the nervous arrangements, 
it cannot he said that ganglionic nerve cells and nerve fibres are 
a necessary part of the mechanism. It has been shown by Engel- 
mann that, if the ventride of a frog’s heart be cut into two or more 
strips in a zigaig manner, so that the parts still remain connected 
.with each other by muscular tissue, the strips still beat in a regular 
progressive maamer, provided one strip is caused to conti’aet. 

, The Action of the Blood-Vessels. 

It is evident that a general study , of the flow of fluids through Flow of 
tubes ought to precede that of the flow of the blood through the fluids 
eoinplieated system of tubes constituting the arteries, capillaries, through 
and veins. In this place, however, it is necessaiy to allude only tubes, 
to those facts in hydraulics which have a special bearing on the 
phenomena of the circulation (comp. Hydromechanics, vol. xii. 
pp, 440 sq. and 459 sq. ). When a sti'eam of water is trans- 
mitted inteimittenily by the strokes of a pump through a long 



VASCULAE SYSTEM 103 



elastic tube, formed, say, of india-rubber, tlie fluid does not issue 
from the other end in a series of jets, -which would be the case if 
the tube -were rigid, but it flows continuously, because duiing the 
pause between the successive strokes the outflow still continues. 
Conseipiently a continuous flow is kept up in elastic tubes when 
the time betrveen tAVO strokes is shorter than the dirration of the 
outflow after the first stroke. If the finger be placed on any part 
of such a tube, and more especially near the pump, an expansion 
and relaxation will be felt -with each stroke. Further, if the light 
fore-finger be placed over the tube near the pump, and the left 
fore-finger over a more distant portion, a sti’onger impulse will be 
felt with the right than with the left finger. Thus a wave is 
transmitted along the tube, diminishing iu amplitude as the dis- 
tance from the pump increases. We must distinguish between the 
transmission of this wave (an oscillatory movement or change of 
fom in the column of fluid) and the transmission of the current, 
that is, the translation of a mass of fluid along the tube. In 
elastic tubes the current is much slower than the transmission of 
the wave. The progi-ess of the w’ave of oscillation may be traced 
graphically by an apparatms devised by Marey.^ E. H. Welier 
gives the velocity of -waves in elastic tubes at . 

36 -fS feet per second, aud Bonders .states it If 
at 86 to 42J feet. Increase of pressure in 
the tube appears to lessen the velocity of the 
-Avave. The specific gra-vity of the liquid also 
affects the velocity : thus the lA’-ave is propa- 
gated four times more slowdy in mercury than' 
in water. 

General The blood-vessels consist, as already stated, 
structure of the- arteries, the capillaries, and the 
of blood- veins, (a) The idtimate or most minute Fm. 14— Capillaries of 
vessels, capillaries have the simplest type of sti’ueture 

(fig. 14), consisting of tubes formed of a single aud a.ted on by nitrate 
layer of transparent, thm, nucleated, endo- of silver, to show tliat 
thelial cells, joined at their nrar^s. A a smlkr 

perfectly fresh capillary does not show tlie vessel showing the 
edges of the cells, owing to the uniform re- same; c, a small artery 
fractive property of the -wall of the tube, or vein showing trans- 
The nuclei show an internuclear plexus of 
fibrils. The cement substance uniting tlie capillary ’from pia 
cells is stained black bya | per cent, solu- wiafer of sheep’s brain, 
tion of nitrate of silver. Here and there minute dots or slits may be 
seen, which have been supposed by some to he openings (stomata 
or stigmata). In the transparent 
parts of animals, such as the -u’ch of 
the frog’s foot, the mesentery and 
the lung of the frog, and the tail 
of a fish, the blood may be seen 
(fig. 15) flmving through the capil- 
lary network from the arteries hito 
the veins. The current is rapid iu 
the small arteries, less rapid in the 
veins, and slow in the capillaries. 

It is also fastest in the centre of „ 
the vessel and slowest near the \ 
wall. The colourless corpuscles of 
the blood may be seen to pass from 

the centre of the srieam to thep^^_ i5._Capniary blood-vessels in 
margins, to adhere to the inner ^,eb of a frog’s foot, as seen with 
surface of the blood-vessel, and oe- the microscope. Tlie arrows in- 
casionally to pass through the coats course of the blood, 

of the more minute vessels, appear- ^ 

ing in the siuTOunding tissues as migratory cells. Capillaries form 
networks (fig. 15), which vary much in the size and closeness of the 
meshes, according to the degree of actmty ^ 

of the tissue elements. ( 

(6) An artery has three coats,— an inner 
or elastic, a middle or muscular, and an 
external or areolar (fig. 16). The inner coat 
is formed of two layers,— one of pavement 
epithelium, sometimes called endothelium, 
and the other composed of fine elastic fibres 
interlacing, or of a fine membi’ane per- 
forated with holes of various sizes (fenes- 
trated membrane of Henle). In some 
vessels there is a tliin layer of connective 
tissue between the epithelium and the 
elastic layer. The middle coat is formed 
of a layer of non-striated muscular fibres 
circularly disposed mound the vessel, pro, j( 5 ._An artery of inter- 
mixed with numerous elastic fibres con- mediate size, a, a, open- 
nected with the perforated membrane of 
the inner coat. The outer coat consists ot j,6,6,nrasctilarcoatshow- 
conneciive tissue, mixed also with elastic ing transverse nuclei; c,c, 
fibres. In the aorta there is a considerable coat of areolar, tissue, 
amount of sub-epithelial connective tissue (Schafer), and the elastic 




I Figured in M'lveudrick’s OuUities of Physiology, pp. 33S-339. 


coat attains gi-eat thickness and strengtli. As a general rule, the 
smaller arteries show a considerable development of tlie muscular 
coat, whilst in tlie larger it is the elastic coat that attains the pre- 
ponderance. In many of the larger arteries there are longitudinal 
muscular fibres at the boimdary of the middle and inner coats. 

Whilst the cii-cular fibres, on contracting, must narrow the calibre 
of the arteiy, the longitudinal may tend to keep the vessel open. 

In the external coat of the larger arteries minute vessels, uisco 
msoi'um, exist for the nomishment of the tissue elements of the 
arterial -wall. 

(c) The veins have similar coats to those of an artery, with difier- 
ences in detail. The elastic layer is less developed in the internal 
coat ; the middle coat is much thinner and has less elastic tissue, 
but more connective tissue. Many veins have semilunar folds of 
the internal coat strengthened with fibrous tissue, forming valves. 

In some veins (iliac, femoral, umbilical) longitudinal muscular fibres 
are found in the inner part of the middle coat ; in tlie inferior vena 
cava, hepatic veins, and portal veins tliese longitudinal fibres are 
external to the cfrcular coat ; in the superior vena cava and upper- 
part of the inferior vena cava the ch-cnlar coat is wanting ; and the 
veins of the piia mater, brain and spinal cord, retina, bones, and 
the venous sinuses of the dura mater and placenta have no muscular 
tissue (Sehafer). Valves exist in the larger veins only, especially 
in those of the limbs ; they are not found in the veins of the viscera, 
of the craniiun and vertebral canal, or of the bones, nor in the um- 
bilical vein. 

(d) The arterioles and venules are the small vessels, simpler in 
structure than the larger above described, but containing the same 
elements. In the smallest veins the elastic layer has disappeared, 
and the mnsenlar layer is also very thin. Sometimes the muscular 
layer is represented only by a single layer of contractile cells, and 
in such minute vessels the outer coat and elastic layer have also 
disappeared, so that the vessel is merely a tube composed of pave- 
ment cells -ivith a few elongated fusiform muscular cells twisted 
around it. Even in the smallest vessels the following difi’ereiices 
may he observed between arterioles and venules; “ll^ie veins are 
larger than the corresponding arteries ; they branch at less acute 
angles ; their muscular cells are fewer, and their epithelium cells 
less elongated ; the elastic layer of the inner coat is always less 
marked, and sooner disappears ” (Schafer). 

(fi) The cavernous spaces, as existing in erectile tissues (corpics 
cavcrnmm of the peuis), consist of the anastomosis of large veins 
of unequal calibre. Tbe walls and partitions have numerous per- 
forations ; threads of delicate tissue, covered -with epithelium, pass 
through tire cavities ; aud the -walls are strengthened by connective 
tissue. Similar stinictures connected with arteries form the carotid 
gland of the frog and the coccygeal gland of man. 

The physical properties of blood-vessels are- cohesion and elas- Proper- 
ticily. The cohesion is great and the elasticity is small and perfect, ties of 
The walls of blood-vessels have the property of contractility, by blood- 
which alterations take place in the calibre of the vessel, and con- vessels, 
sequently in the amount of blood supplied to a part. 

Arterial Cireulation. — Tlie arterial wails are both muscular and Arterial 
elastic, the muscular coat predominating in the smaller, whilst circula- 
the elastic coat is strong in the greater arteries. The chief function tion. 
of the elasticity of the greater vessels is to transmute the uneipial 
movement of the blood in the large arteries, caused by the inter 
mittent action of the ventricle, into a uniform flow in the capil- 
laries. Thus, when the ventricle contracts, it pmopels a certain 
amount of blood into tbe elastic aorta, which expands in all diree- 
' tions.' On the commencement of the diastole of the ventricle the 
ms a tergo is removed ; the aorta owing to its elasticity recoils, so 
as to close, on the one hand, the semilunar valves and, on the 
other, to force part of its contents into the vessels farther onwards. 

These, in turn, as they aJi-eady contain a quantity of blood, expand, 
recover by an elastic recoil, and transmit tbe movements witli 
diminished intensity. Thus the blood is driven along the vessels 
by tbe action (1) of the ventricular systole, and (2) of the elastic 
recoil of the walls of the vessels occurring dni’ing the intervals 
betu'een the ventiicular systole (see p. 104 below). % these actions 
a series of movements, consisting of e.xpansions and contractions, 
gradually diminishing in amplitude, pass along the arterial system 
from the greater to the smaller vessels, the latter becoming, as 
already pointed out, less and less elastic. These expansions and 
relaxations of the Serial w^all, passing along like a wave, con- 
stitute the pulse. The pulse therefore represents merely the trams- Pulse, 
mission of an undulating movement of tlie blood, not its pro- 
gression in the vessels. The nnd-ulations of the pulse travel at 
the rate of 354^ inches per seeoud, aboirt 30 times taster than the 
movement of the blood, -which in the carotid artery of the horse 
has been estimated to travel 11‘8 inches per second. 

The pulse can be registered graphically by means of a Sphygmo- Spbyg- 
eBAra (q.v.). Yierordt constraeted the first sphygmograph inniograpl 
1855, substituting for a column of fluid a lever placed on the pulse, 
which communicated -with a system of levers and thus amplified 
the movement. Of those subsequently devised tlie best form is 
tliat of Marey, invented in 1861. It consists essentially of a long 
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level, which is morecl near the fulcrum by a screw acting on a 
Binall horizontal wheel, from whose axis there projects a long, hght, 
wooden lever. The pomt of the screw rests on a flat disk of steel 
or ivory, at the end of an elastic spnng, w'hich presses the ivory 
disk or pad on the artery. The lever inscribes the movements on 
a blackened surface, usually a strip of paper smoked in the flame 


the amount of pressure made on the artery by the ivory pad, so 
that tracmgs may be taken at different times from the same artery 
with different or with the same pressures. The tracings are “ fixed ’’ 
byjiassiug them thiough sheUao or photographic varnish. 

The following changes take place in an artery when it pulsates . 
h — (1) it dilates and at the same time lengthens to a small extent , 
i (2) the pressure of the hlood increases in the ai-tery, and a feeling 
of hardness and resistance is experienced when the artery is com- 
pressed ivith the finger These facts are illustrated in the sphygmo- 
maphio curve shown diagrammatically in fig, 17. The ascending 

hue ab (hna of ascent, up-stroke, or percussion r- 

stroke) corresponds to the distension of the_ ar- A. 
teiyproducedhy the systole of the left ventricle, / 

and the descendmg hne bed to its elastic lecoil , / \ 

the length of the Ime ad represents the total a/., XI 

duration of the movement, which is divided into ^ ^ 
tivo portions by the perpendicular Ime he The fio 17 — Dtegram of 
distmice ac measures the duration of the disten- a sphygmographic 
aon of the artery and ed tlie tune of its elastic 
recoil. In a contmnons tracing the durations of the mdindual 
pulsations are equal, and m inverse ratio to the number of pulsa- 
tions m a imit of tune. In a normal pulse the distension and the 
elastic recoil of the ve^ succeed each other without mterruption, 
so that there is no penod of repose in the artery. When, however, 
the pressure of hlood in the arteiy falls below a certain pomt, 
these characters disappear or are modified. Fig 17 shows that 
the duration of the distenaon of the artery la only about one-third 
of that of its contraction. The ranidiW and slowness of the pulse 
depend on the ratio of these penods. The pulse is quick when the 
dm-ation of the arterial distension dunimslies, and slow when it 
increases The hue ab becomes less obhque and more nearly ver- 
tical, in proportion as the time of the distension is diort, quick, 
and nearly instantaneous. The rapidity of the pulse is increased 
by quick action of the heart, oonsiderahle power of yielding in the 
arterial walls, easy afflux of blood owing to dilatation of smaller 
vessels, and nearness to the heart The term guiekms has reference 
to a single pulse-hea^ and frequency to the number of beats m a 
given time, say, one minute The hne bed is always more oblique 
than ab, and in careful tracings it presents several elevations or 

notches (see fig. ^ 

18). If we refer » ^ / . 

rntS fv 

bws.— (1) the 

iip-slroke corre- Rq, ig. — Sphygmogiani of radial artery, pressure 2 os. Sack 
snonds to the part of tne carve between the base of one up-stroka and 
fiWfvlft nf tbA tte base of Ibe next correspoiids to a beat of the heart 
1 BO that tUs flgme shows five heart-beats and part of a 

left ^ TehtnOle^ rfxlih; oh, the ascentr 6, apex <rfnp-Btroke; 6 to Jtt^e 

opeoung the aor> descent with an elevation a, the first tidal or predlcwtie 
tic valves, -Donr- 1 ^ aortic notch ; /, a second plevaiion, the dierotto 

into the arter- 
ies, and distending them, (2) the downstroke represents the time 
durmg whuih the Wood is flowiim out of the arteneS at their peri- 
phery into the capiUanas ; (S) the laager wave m the descent t.e., 
the oiorotio, recou, or aortic systolic wave, represents the time of 
theidosnre of the aortic valves j (4) the predicrotio, first tidal, or 
second ventricular systolic wave occurs after the first systolic wave 
and during the ventncular contraction (Byrom Bramwell) In many 
poiBO-tlraei^iieM are still smaller secondary waves, due to daatic 
> vibration jf %e wall of the vessel The three factors causiug an 
arteriai utfibatieq. age (1) the more or less energetic contractiem of 


fiwtoTS be Ki Biddtfiqd there will be a corresponding modi- 

fication hi the physical dh^iacters of the pulse. The character of 
& pulae-traeing is affected by the amount of pressure applied to the 
aiteiy. With a l^t liio dicrotic wave is relatively lea ; 

with a moderate pressure (BJ^to 7 Oz.) it is well maried, whilst the 


with a moderate pressure (8}^ to 7 Oz.) it is well maried, whilst the 
curve is lower ; and with greeter juesseri) it is again reduced. 
With 73 to lOi oz. pressaie small senohdaiw waves appear before 
the dicrotia 

The normal pulse-rate in man is about 72 per minute, in woman 
f about SO per mmute ; but in some mdividtials a state of health is 
consistent with a pulse-rate as rapid as 100 or as slow as 50 beats 


per minute The pulse-i-ate is luflnenced by the undermentioned 
fectors, (1) Age. a newly-born child, 130 to 140 beats per minute ; 

1 year, 120 to 130 , 2 years, 106 , 3 yearn, 100 , 4 years, 97 , 5 years, 

94 to 90 , 10 years, about 90 , 10 to 16 years, 78 , 16 to 60 years, 

70 , 60 yeai-s, 74 ; 80 years, 79 , 80 to 90 years, over 80 (2) LengiJi 
of body Czameoki, Yolkmann, and Rameanx have shown that aa 
the height increases the pulse slowa (3) Bodily atodes active 
muaenlar exercise, increased blood-pressure, active digestion, pam, 
nervous excitement, extreme dehihfy quicken the pulse (4) Tern- 
peraiure increase of temperatm’e qmckens the pulse An increase 
of r above 98° Fahr is assocaated with an increase of 10 beats per 
minute thus, at 98° Fahi’ the pulse-rate will he 60 per mmute , at 
99°, 70 ; at 100°, 80 ; at 101°, 90 ; at 102°, 100 , at 103°, 110 , at 
104°, 120 , at 106°, 130 , and at 106°, 140 (Aitkeu) (6) Posture 
the pulse is more frequent when one stands than when one sits, and 
s till slower when one lies down (6) Sensory impressions music 
IS said by Dogiel to qiucken the pulse. (7) Pressure . increased 
barometric pressure slows the pulse (8) Diurnal rJiytlm . 3 to 6 
A M , 61 heats ; 8 to 11 30 A M., 74 , towards 2 p M , a decrease ; 
towards 8 (at dinner-time) another nse, which goes on until 6 to 8 
r M , w'hen it may be 70 ; towards midnight, 64 ; a nse agam to- 
wards 2 AM , when it soon fella a^n, and afterwards rises, as 
before, towards 8 A. M. (Landois and Stirling), 

Colin gives the following pnlse-rates in various animals — elephant, 25 to 28 
beats per minute , camel, 28 to 82 , giraffa, 08 , horse, 86 to 40 , ox, 45 to 60 , 
tapir, 44; ass, 46 to 60 , pig, 70 to SO , Hon, 40 , Honeas, 68 , tiger, 74 , sheep, 

70 to 80 , goat, 70 to 80 , leopard, 60 , wolf (female), 96 , hyrena, 65 ; dog, 90 
to 100 , cat, 120 to 140 , rabbit, 120 to 160 , mouse, 120 , goose, 110 , pi^n, 

186, hen, 140, snake, 24, carp, 20, frog, 80; salamander, 77 

A pulse is said to be strong or weak according to the weight it is Strengtl 
able to raise. The stren^h is usually estimated by pressmg the of pulse 
finger on the artery uhtd the pulse-beat beyond the point of pressure 
disappears. The pulse is said to he hard or soft according to the Tension 
degree of re8is+'’nce experienced. In feelmg the pulse it is import- 
ant to notice whether the tension is ^eat during the distension of 
the vessel, or whetiier it is hard during the intervals between the 
pulse-heats as well as during the heats themselves. On the other 
hand, it may he soft in these intervals in consequence of the semi- 
lunar valves at the aorta not closing perfectly (aortic incompetence), 
thus allowmg the blood partially to flow back into the ventricle. 

This soflmess and the feeling of sudden coUapse of the arterial wall 
are the pulse characteristics of unfilled arteries. A pulse may be Volume 
large m volume, as where a large amount of blood is thrown into 
the aorta, owing to hypertrophy of the left ventricle, or it may be 
small and thready when a small quantity of blood passes into the 
aorta, cither owmg to a diminished total amount of hlood, or from 
constriction of the aortic onfice (aortic stenosis), or from disease 
of the mitral valve allowing the hlood to regurgitate into the left 
aunele, or when the ventnole contracts feebly. 

The pulse becomes later and later in time as we recede from the Veloat; 
heart. Czermak estimated the delay as follows.— carotid pulse, of pulse 
after the cardiac beat, 087 second , radial, T69 second ; posterior wave 
tibial, 193 seconil By placing delicate tambours or electromag- 
netic sphygmographa at different points of the ciiculation and re- 
cording the movements on a rapidly moving suifece, E H. Webei 
found the veloaty of the pnlse-wave to be 80 81 feet per second , 

Grarrod found it to he from 20 62 to 85 43 feet per second ; Oraahey 
determined it at 27 89 feet per second ; and Moens at 27 28. In 
the arteries of the upper lunb it is stated to be 30 84 and in those 
of the lower hmh 81 82 feet per second. The wave-length is ob- 
tained “by multiplying the duration of the inflow of hlood into 
the aorta= 08 to 09 second by the velocity of the pulse-wave ” 

This would give the wave-length at 2 46 feet. 

As already pointed out, inspiration favours the flow of blood into Influent 
the veins and retards the flow m the artenes, whilst expiration has of respi 
the reverse effect The tension of the artenes during inspiration ration c 
is thra^fors less than in expiration, and this affects the form of the pulse 
pulse-curve, as is seen in fig 19 (1) “ The greater distension of the 



artenes duriim expiratioh causes all the parts of the curve occurring 
dui^ this phase to be higher ; (2) the Tine of ascent is heightened 
during expiration, because the expiratory thoracic movement helps 
to increase the force of the expiratory wave ; (8) owmg to morease 
of the praasure the dicrotic wave must he less during expiration , 
and (4) for the same reason the elastic elevations (secondary wares) 
ate more distinct and occur higher in the curve near its apez’^ 
(Landois and Stirling op. eit.). See also p 102 above 
l^on-striated mnsde, as has been already stated, exists to a con- Contrac 
siderable amount in the walls of the smaller artene^ and the calibre tility ol 
of these vessds m^ consequently he chan®d by the activity of the artenes 
controctile coat. The contractility of vessels may appear under two 
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forms : — (1) as rliytlimical contractions, sucli as have been seen in 
the vessels of a rabbit’s ear or in a bat’s wing, which are inde- 
pendent both of the pulse and of respimtory movements ; and (2) 
as persistent contractions, under the influence of the nervous system, 
which play an important part in the distribution of the blood. The 
amount of contraction of an artery will affect the pressure of the 
blood in its interior ; it will accelerate or retard the rapidity of the 
blood current ; and it will regulate the supply of blood to the 
capillary area to which the vessel is distributed. By such arrange- 
ments, also, the distribution of blood to various organs is regulated, 
thus establishing what has been teimed a halanee of local circula- 
tions. For example, if the vessels in one organ remain permanently 
contracted, whilst those in a neighbouring organ are dilated, more 
blood will pass to the latter than to the former, and some end 
of physiological importance may be served. Tims physiological 
correlations may be established between the cerebral and thyroid 
circulations, the gastro- hepatic and the splenic circulations, and 
the distribution of blood iu the lower extremities as related to the 
abdominal organs. 

Arterial If a stethoscope be placed over a lai^e arteiy, a murmur, sound, 
souud.s. or bruit will be heard, caused by the blood rushing through the 
vessel narrowed by the pressure of the instrument. The fluid escapes 
into a wider portion of the vessel beyond the point of pressui’e, and 
the sound is caused by the particles of fluid there being thrown into 
rapid vibration, not by vibrations of the wall of the vessel. Such 
sounds are favoured by a certain degree of elasticity in the walls of 
the vessel, by diminished peripheral resistance allowing the Hood 
to flow away freely, and by a considerable difference of the pressure 
in the narrow and wide parts of the tube. They are always heard 
over an aneurism, when the arterial tube is dilated, and when 
pressure is applied to a large vessel. The placental souffle or bruit 
heal’d during pregnancy is a sound of this kind, arising from pressure 
on the widely dilated uterine artei’ies. In cases of insufficient aortic 
valves a double blowing murmur may be beard, the first being 
due to the rush of blood into the vessel caused by the v'eiitricnlar 
contraction, and the second by the flowing hack of the Hood into 
the heart during diastole. Comp, p; 106 below. 

Capillary Capillary Gmiilation.—llie cireHation in the capillaries may be 
circula- readily studied by placing under the microscope any transparent 
tion. membrane containing vessels, such as the w’eb of a frog’s foot, the 
mesentery, lung, or tongue of a frog, the tail of a fish or a tadpole, 
the wing of a hat, the third eyelid of the pigeon or fowl, the liver 
of a frog or a new’t, the mucous membrane of the inner surface of 
the human lip, or the conj unctiva of the eyeballs and eyelids. Under 
favourable conditions the following phenomena may clearly be 
noticed. (1) The diameter of the finest capillaries is such as to per- 
mit the passage of corpuscles in single file only, and it may vary from 
xiTsv to rv.lwiF of an inch. (2) The armrage length is about of an 
inch. (Sj The number varies according to the degree of activity of 
the tissue, being numerous w'here nutritive processes are active, as 
in tlie liver and muscles. (4) They form networks or anastomoses, 
the form and arrangement of which are determined by the tissue 
elements. (5) In the smaller arterioles and venules, and in the 
capillaries, the current is continuous and there is no pulse. Owing 
to the elasticity of the larger vessels the intermittent movement of 
the blood caused by each ventricular contraction is in the capillaries 
transformed into a continuous flow. (6) In some of the larger vessels 
the cun-ent is more rapid than in others of equal calibre : that is to 
say, it is more rapid in small arteries than in small veins. . (7) The 
current appears to have a uniform velocity in all ultimate capillaries 
of the same size. (8) Sometimes a slight acceleration of the rapidity, 
even in the smallest vessels, may be observed to follow each cardiac 
beat. (9) In a vessel larger than an ultimate capillary, so large as 
to permit the passage of several coloured corpuscles abreast, these 
may be seen ti'avelling with great apparent velocity in the centre of 
the stream, whilst the colourless corpuscles move more slowly and 
with a rolling motion next the walls of the tube, in a layer of plasma 
called Poiseuille’s space. The coloured corpuscles also remain sepa- 
rate from each other, and do not exhibit any tendency to adhere 
together or stick to the walls of the vessels, whereas the colourless 
: corpuscles do both, more especially after the membrane has been 
exposed for some time to the air, so as to excite the early stages of 
inflammation. Prof, D. J. Hamilton has showm that the nearer a 
suspended body approaches the specific giuvity of the liquid in 
W'hich it is immersed the more it tends to keep in the centre of the 
.stream, and he states that the reason why the coloured corpuscles 
keep the centre and the colourless the sides of the stream is that 
the specific gravity of the former is the same or slightly greater than 
the blood plasm, whilst that of the colourless corpuscles is less. ( 10) 
If the calibre of an ultimate capillary be marked at the beginning 
of an observation, and again some time afterwards, it will frequently 
be noticed that it has become narrower or wider, indicating that 
contractility is one of the properties of capillaries, (11) The velocity 
is greater in the pulmonary than in the systemic capillaries. (12) 
The phenomenon known as diapedesis, or migration of the white 
blood corpuscles, first described by Waller in 1846, is readily seen 
in the mesentery of the frog after inflammation has been excited 


by exposure to the air for one or two boiirs (.see fig. 20). It consi,sts 
of the adhesion, to the wall of the vessel of the colourless coiqiuscles 
and their protrusion through the wall into the surrounding tissues. 
Hering is of opinion that it is due partly to the filtration of the 
colloidal matter of the cell under blood-pressure, Diapedesis is of 
importance as constituting a part of the inflammatory process. 
The colourless cells become pus corpuscles (Colienheim) ; see Path- 

OLOGT, vol. XviiL p. S'"' TJ 1 1 T- j,, 

gently irritated 


(1-3) If a vascular membrane be^*^ 



■whilst under the 
microscope, the 
capillaries become 
first slightly nar- 
rowed and then di- 
lated, crowded -with 
corpuscles, whilst *^7 
the blood - stream 
becomes slow’er. 

By and by the 
stream oscillates 
and then alto- 
gether stops. This 

constitutes stastis, Fia. SO.— Small vessels of meseiiteiv of frog, showing 
a part of the in- 
flammatory pro- 
cess, and is fol- corpusdesinvh.Tiousstagesofe'stTusioiiriyi/, extruded 
lowed hy exudation corpuscles. (Lanclois and Stirling.) 
of the plasma of the Hood, along with colourless corpuscles, and 
more rarely coloured corpuscles. 

The most important vital property of capillaries is, as already Vital 
mentioned, contractility, by which their calibre may be modified, proper- 
The protoplasm fonning their walls contracts when stimulated, ties of 
Some investigators have supposed the nuclei to bo active agents in capil- 
eontraction ; but more probably the cell substance is the seat of kries. 
change. Oxygen causes the nuclei to swell, whilst carbonic acid 
has the opposite effect. Eoy and Crraham Brown attach much iui- 
portanee to the active conti-actility of the capillaries as regulating 
the distribution of blood, now contracting, now’ relaxing, according 
to tbe needs of the tissues in their 'vicinity, Elasticity is also a 
characteristic of the capillary walls. 

The arrangement of the capillaries in an organ or tissue is adapted Arrange- 
to its functional acti-vdty. Where there is great functional activity ment of 
there is a rich plexus of capillaries, and iu the converse case the capil- 
oonverse is also time. Contrast, for example, the capillary supply laries. 
in cartilage with that of muscle, or that of the gi’ey matter of the 
nerve centres with that of the white matter (see Physiology, voL 
xix. p. 23 sy.). But, in addition, the distribution of capillaries 
always corresponds to tbe intimate structural arrangements of the 
tissue or organ. So precisely is this the case that a good histologist 
is able to identify the organ from an injected preparation show'ing 
the vessels, although none of the ultimate histological elements of 
the organ or tissue are to he seen. In muscle, for example, the 
capillaries exist in the form of elongated meslies; in connective 
tissue, such as is found beneath tbe skin, in an imgular network ; 
in the papillse of the skin, in loops ; and to form the glomeruli of 
the kidney in close reticulations (see Hutpjtioh, vol. xvii. p. 673, 
fig. 5). 

The movement in the cainllaries is due to the force of the heart, Attract- 
as modified by the vessels (vis a tergo). Some have supposed that ive in- 
it is supplemented hy an attractive influence exerted by tbe tissues fluence 
(vis afro7ite) ; and the statement is supported by the obseiTation oftissues 
that, ‘w^hen there is an increased demand for blood owing to active 
nutritional changes, there is an increase in the amount of blood 
flowing to tbe part, such as occurs, for example, in the mammary 
gland during lactation, and in the growth of the stag’s horn. Such 
an attractive influence on the part of the tissues is quite conceivable 
as a force assisting in the inward flow of blood, acting along with 
capillarity ; hut its amount is infinitesimally small in comparison 
with the force exerted by the heart. The force of the heart is 
sufficient to drive the blood tlirougli the capillaries into the veins. 

When capillar’ies are examined in a trans 2 ')arent membrane of a Capillarj 
living animal no pulse-like movement is visible. Owing to tbe pulse, 
elasticity of the vessels the pulse-wave has been almost, if not 
quite, extinguisbed, and what might have remained of it is destroyed 
by the great resistance offered by tbe numerous cainllaries. If 
these and the arterioles he -widely dilated, a pulse may appear in 
the veins, as occurs when the vaso-dilator fibres of tbe chorda tym- 
pani nerve are stimulated, eansuig a pulse-like movement in tbe 
veins of the sub-maxillary gland (see Physiology, vol. xix. p. 30). 

By increasing tbe extra-vascular pressure pulsations may occur in 
the capillaries (Roy and Graham Brown). The well-known thi'ob- 
bing in the finger when constiicted by an india-rubber band and 
the throbbing of inflammatory swellings are examples of pulsation 
in capillaries. 

Venous Oirculaiion . — ^Tlie walls of the veins are thinner, less Tenons 
elastic, and more distensible than the walls of the artei’ies. They circula- 
contain both elastic and contractile tissue, though to a smaller ex- tion. 

XXrV. — 14 
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tent tl'nn tlie ai teiiea. N'umeroua anastomoses e'ost "between TCins 
and even beUeen superficial and deep veins, so that if the flow of 
hlooil he obstincted in one direction it readily finds a passage in 
another. The eirculation in the vema depends (1) on inequality 
of blood-pressuro, the pressure being much less in the veins than 
m the artenes , (2) on museuloi action compressing the veins, and 
thus, in consequence of the valves found m many veins opening 
towards the heart, forcmg on the blood in the direction of that 
organ ; (3) on the movements of respirahon,— inspiration, as already 
seen, favouring the flow of blood in the great vema towards the 
heart ; and (i) on tlia auction-like action of the right aunde, and 
111 the ease of the lungs that of the left anncle, drawing the blood 
towards the heart Dunng venesection, muscidar action increases 
the flow of blood from the divided vein , hence the use of the 
barber’s pole, which was grasped by the patient dunng bleedm^ by 
the haiber-surgeon of old. The flow of blood m veins is contmn- 
ous, or neaily so, when, therefore, a vein is cut, it doe not 
“miurt” as an aitery does, but it “wells out” in a stream. 

Occa- There is normally no pulse in vems , but sometimes a pulse may 
sional be obsawed in the veins of the neck, isochronous with the auncular 
pulse in systole, when there is an obstruction to the passage of blood from 
veins. the nght annele mto the light ventiicle. Pulse-tracinra (fig. 21) 
taken m these circumstaneos are very similar to those of the cardiac 
impulse. In this tracing the part ab represents the nght atuicular 
contraction. Durmg the systole of the nght ventiicle the tncuspid 
valve closes, and, if it be insufficient,— that is, if it does not close 
properly,— a positive wave is transmitted along the supenor vena 
cava to the jugular (be in the pulse-tracing). The closure of the 
pulmonary is mdicated at e, Dunng the diastole of the right 
aiincla and ventiicle the blood flows to the heart 
and the curve descends, /. It has also been pointed 
out by Fnedreich that a pulse m the jugular vein 
does not necessarily mean insufficiency of the tn- 
otmpid valve but a weakened condition of the valve 
in the jugular vem itself, as the pulse wid not bo 
propagated into the j’ugular, even in cases of insuffi- 
ciency of the tncuspid valve, if the jugular valve be 
perfect If there is great obstruction at the mitral 
orifice, a venous pulse may also be observed, which 
is associated with engorgement of the nght annele. 

Sometimes a pi^e m the veins occurs when tliere is 
such ngidity ttom atheroma in the walls of the Fra, 21 — Trao- 
vessels as to destroy the elastic influence of these 
parts, and at the same time such a degree of dilata- of 

tion of the arterioles and capillanes as to admit of the tdc^id 
the onward propulsion of the movement caused by (Prted- 

tbe heart’s contraction. Lastly, a pulse may occur 
when the blood-pressure rises and fails suddenly, as in manfficienw 
of the aortic vmves, and when the artenoles are much dilated. 
Towards the close of life, when the heart is feeble and effusion may 
be taking pbeo mto the pencarihum, a venous pulse may be 
observed 

Tenons If a stethoscope be placed at the root of the neck above the collar 

sounds, bones, and on tne right side m particular, a whistling, rushing or 
blowing sound will be heard This is the bruit de dtabley femihai 
to physicians. If heard without premre being made by tiie stetho- 
scope it 18 abnomal, as it occurs in conditions (rf antemia from 
jdmost any causa ; but it may be heard in a healthy person when 
pressure is applied and when the head is turned to the opposite 
sidA It is held to be due to the vibration of the blood in rushing 
tile contracted portion of the common jugular vein into tiie 
more ffilatad part of this vessel During the anncular diastole and 
during inspiration it is mol’s marked, as the blood tiien flows more 
rapidly in the veins towards tiie heart. 

PhcnoTnmi cf Circulation, 

Prime Having described the structure and functions of the orgmia con- 
ffictors cemed in the drcnlation,— namely, heart, arteries, capillanea, and 
Influen- veins,— wre are in a position to consider the phenomena of the mrcola- 
ciug CB"’^ tion as a whole. Consider the oreana of the ouxndation as a dosed 
’CuJatiOn. tystan of tubes, over-filled with blood ; when the tubes are m a state 
of feat, it is evident that, if the blood be uniformly diffused and 
under the saffie pressor^ it wdl remain motionless and m equilibrium. 
Wisn the pireS^ is chaa^ at any point, as occurs whm the 
left veutiide ceirtraets aad tiirows blooil into the arterial system, 
tiie hlsod win tfrunji the part where the pressure is highm' to 
’ Wnete it iS lowea: ' in o^$!r words, there wdl be cnroulation as a 
' aoiisaqnence of the difieseiici^ of TwessuiB. When the heart stops 
beating:, the blood contiwieS to flow more and more dowly until 
tiie dimrenoe of nrestore m'eqnalh9Bd,'end then there is no mronlar 
tibn. Each stroke of the heart titodffs a* much blood into the 
arteii® as flows into the heairt feosn tiie vdee j the orifioes of the 
veins at the heart are more distondhle tix# begiimings of the 
dteties, and consequently the ariBriai''preBaure rises more rapidly 
thato' the vdtotts pressure diminishes, and thus the heating of the 
^at raiiMs tiie mean pressure tiiroughout the arterial system. 
!]Pto jaooBilatiott is thendcffe influenced by two feotors,— (1) the 



heait, as regards number, strength, and volume of beats ; and (2) 
the amoimt of resistance m the ai'tonoles Modifications of tiiche 
influences are tlie pressure and the velodty of the blood 
As the blood is circulating through the vessels under the influ- Blood- 
ence of the action of the heait, it exerts a ceitaon pi-easuie or ten- pressure 
Sion, the existence of which is shown by the jet of blood which spurts in 
out on tiie puncture of an arteiy, and the amount of which is mdi- vessels 
eated by the height to which the jet is propelled. An mstnunent 
for measm-ing thm pressui’e, teimed a kymograph, has been devised 
by Ludwig But this apparatus, owing to the inertia of the mass 
of mercury, — the medium used,— can only register mean blood- 
piessnre, and the more dehcate variations escape notice Tick iii 
1864 attempted to registei these smaller fluctuatious by means ot 
a curved spnng-kymograph, consistmg of a hoUow spiing, whicli 
IS made to oscillate by variations of pressm-e communicated to tiio 
mtenor Small portions of a ti-acing taken ivith the mercurial 
manometnc kymograph of Ludwig are shown in fig 22. From this 



Pro 22 —Mercurial kymographic tracing from carotid of dog, showing fonn 
of^c^e on a lai-ge scala Ihe figures on the left represent mm. of mercury 


it will be obseived that there is (1) an increase and diminution of 
blood-pressure witii each caidiac beat, as is shown in the smaller 
curves, and (2) an mcreose and diminution produced by respiratoi’y 
movements, the increase occurring chiefly durmg inspiration and 
the decrease chiefly dunng expiration, as is indicated by the laigei 
waves It is evident also that all the smaller curves have the 
same genei^ character, and that they reveal nothing as to varia- 
tion m pressure dmmg individual beato. To show such variations, 

Fiok's kymograph must be used, when a tracmg wdl be obtamed 
in which sli^t oscillations of pressme in the down-stroke of eacli 
separate heat may be observed By employing tiie different forms 
of kymograph the following conduaions nave been amved at. 

(a) Arterial Pressure,— {!) The pressure diminishes from the heart Arterial 
to the capinai-ies (2) It attains its mtgimum in the ventiicle at pressnra 
the moment of systole, and its minimnm in the annele at the 
moment of diastole, at which time also the pressure m the auncles 
and in the great veins may be negative, that is, below atmospheno 
pressure. (3) The mean hlood-presanre in the large artenes or largo 
mammals and of man is equal to that of a mercurial column 6*5 
to 6*3 inches m height. (4) The blood-pressure in various ammals 
has been ascertained to he as follows, the results being expressed 
in terms of a column of mercury of the indicated numbei of inches 
in height Carotid of horse, 6’34 , care lid of dog, 6'89 (Poisemlle) 

Caretid of horse, 4 8 to 8 42 ; carotid of dog, 6 89 , carotid of goat, 

4 64 to 6'81 , carotid of rabbit, 8 54 ; carotid of fowl, 3 46 to 6 73 ; 
aorta of frog, 86 to 1 14 ; giU artery of pike, 1 38 to 3 8 (V olkmann) 

Carotid of dog, 6 12 to 7 48 (Ludwig). Carotid of calf, 6'97 ; 
carotid of sheep, 6 65 , carotid of goose, 6 38 , carotid of stoik, 6 84 , 
brachM artery of pigeon, 6 67 5 carotid of cat, 6 9 ; brachial artery 
of man during operation, 4 83 to 4 72 (Faivre) Anterior tibial 
artery of boy, 3*93 to 6’3 (E. Albert). It no doubt vanes even m 
animals of the same speciea (6) The arterial pressure at any given 
point undergoes penodic variations, increasing at the instant of 
veiitoicular systole and diminishing during diastole, they are 
most marked in the arteries near the heart (8) These periodic 
vanabons may he observed m the intermittent spnrfang of an artei-y 
when it is punetiired (7) It is necessary to diatingmsh between the 
mean artenal pressure at any pomt of an artery and the mean pres- 
sure of the blood in the whole arterial system, which can only be 
obtamed by taking the mean of the pressmes m many different 
artenes at various distances from the heart (8) The mean artenal 
pressure depends directiy on the quantity of blood in the artenal 
system, and consequently on the total calibre of the system, so that 
any diminution of Palibre, produced mechanically or by nervous 
influences, will increase the mean artenal pressure. (9) The mean 
arterial pressure increases with the energy of the beats of the heart 
(10) The blood-pressure becomes greater with increased, and acceler- 
ated action of tiie heart sometimes with plethora, and after an 
incarease in the amount or blood, trach as occurs after a full meal or 
after transfusion of blood, whilst it becomes smaller dmmg dimin- 
ished Or enfeebled action of the haairt, m anaemia, and after haemor- 
rhage or exoretions from the blood by the akin, kidneys, or bowels 
(Landois). (11) The pressure is affected by the degree of contrac- 
tion or of dilatation of the blood-vessels, according as they are 
i^hienced by the nervous system (12) The pressure is moreased 
in cases of aolerosis or hardening of the artraial walls, in lead 
poisoniiigi after injection of ergotin (which contracts tiie small 
arterioles) or of digital (which acts on the heart), where there 
IS granule or contracted kidney, and in cardiac hy^rtrophy with 
diatation. And (18) the pressure is ffimimshed in fever, in 
ehlorotic ansemia, in phtihiris, and by severe hemorrhagA 
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Venous [h) Venous Pressure.-— [1) In the veins near the lieart the pi-essnre in cniral arteiy of dog at end of diastole, 5‘51 ; at end of s 3 -.sto]e, 
pressure, is only one twentieth to one-tenth of that of the corresponding 9 '41 (Vieroi'dt). Dining systole in carotid of horee, 9'84 ; at time 
arteries. (2) During auricular diastole the pressure in the yeins of dicrotic wave, 8'66; at end of diastole, 5'9 (Chauveau, Bertohis, 
near the heart may become negative ( = --0039 inch of mercury). Laroyeune). In cai-otid of rabbits, from 3‘7 to 8'9 ; in carotid of 
(3) There are no periodic variations of pre.ssui-e in the veins as in dog, weighing 51-2 IS, poisoned with morphia, from 13'74 to 28-86 ; 
the arteries, except in the great venous tiarnks in the neck and in carotid of another dog, weighing 26-69 lb, from 9-57 to 20-47 ; 
near the lieart, where there is a diminution of pi-essure dm-ing in carotid of dog, iveighing 7*85 Ib, in w’hich the sympathetic nei've 
auricular diastole and an increase during auricular systole. (4) had been cut, from 8*03 to 13-35; and in carotid of another dog, 
Great activity of the heart diminishes venous, while it increases weigliing 6-97 Ri, poisoned with morjiliia, from 13-35 to 18'03 
arterial pi-essiire. (5) The pressure increases in tlie veins according (Dogiel). Tlie velocity in the capillaries cannot be directly inea- 
to tlieir distance from the heart ; thus, in the external facial vein sured. E. H. AVeber gives it at '032 inch per second in capillarie.s 
of the sheep it is equal to a column of niercui-y "12 inch in height ; of mammals and -021 in those of the frog. Vieroi'dt gives the 
in the tracliial to a column -16 inch high ; in hraiiches of tlie velocity in man as -024 to ‘035 inch per second. A^olkniann states 
traehial, ‘35 inch; in the crural vein, ‘45 (H. Jacobson). (6) thatthe flow' ofblood in mammalian capillaries is five hundred tinie.s 
Plethora increases venous jiressiire, whilst amemia diminishes it. slower than in the aoi-ta. Donders asserts that tlie velocity of 
(7) Inspiration causes in the gi-eat veins near the heart an increase the curreut in the smaller arterioles is tea times fa.ster than in the 
in pressure, whilst expiration diminishes it ; hut the respii-atoi-y capillaries. AVhen the ciu-rent reaches the veins it is accelerated in 
movements “do not affect the venous stream in peripheral veins” consequence of diminished resistance, but even in the larger venous 
(Stirling). (7) Changes in the position of the limbs affect venous tninks it is ‘5 to '75 times less than in the correspauding arterie.s. 
pressure hydrostatically ; thus, elevation of the e.xti-emities favours The following general conclusions may be draivn. (1) Tlie velocity 
the flow of blood towards the heart ; but, if the heai-t hangs doivii- of the blood is in inverse ratio to the total calibre of the vessels : 
wards, the face becomes turgid, as the outflow by the veins is rapid in the aorta, it diminislies as we recede from it. (2) Each 
retarded. (8) Gravity favours the emptying of tlescending and .systole is foUow'ed by an increase in the velocity of the blood in 
hinders the emptying of ascending veins, so that the pressiu-e he- the larger vessels. (3) In the smaller arteries, capillaries, and 
comes less in the former and greater in the latter. (9) As already smaller veins tlie velocity is unifoim and eoiistaiit (4) The velocity- 
stated, muscular movement hy compressing the veins, aided by the increases in the venous system as we approach the heart. (5) In 
mechanism of the valves, favoui-s the flow of blood towards the the large arteries the movements of inspiration retard the velocity, 
heart, and thus increases the pressure in these vessels. -whilst those of expiration iucrease it. (6) In the large veins the 

Ca j)illary (c) Ocqnllary Pressure . — For obvious reasons capillary pressure movement of respiration, and also the suction action of the auriclo 
pressure, has not been directly measured. A^on Kries has measured the during diastole, cause a rhythmic increase and dimiimtion of the 
amount of pressure necessaiy to occlude the capillaries in an area velocity. The expilanation of these variations in velocity is ohviou.s. 
ahoundiiig in these vessels, such as the skiTi at the root of the nail As the arteries pass outwards they give off branches, the united 
on the terminal phalanx or on the ear in man, and on the mucous calibre of which is, with rare exceptions, gi-eater than that of the 
membrane of the gmii in rabbits. He found the pressure in the parent vessel. Thus, as Kiiss expresses it, the arterial system may 

capillaries of the hand, when the hand is raised, to be equal to he regarded as a cone, the base of -which ends in the capillaries, whilst 

•95 inch of mercury, when it hangs dowm, 2-13, in the ear -79, and the summit is at the aoi-ta ; and the venous system is a second cone, 

in the gum 1-26. Roy and Graham Brown also measured the the_ base being also at the capillaries and the apex at the right 

pu'essure necessary to close the caprillaries in the web of the frog’s aiuiele. Yierordt states that the sectional area of the capillaries i.s 
foot, ill the tongue and mesentery of the frog, and in the tail of to that of the aoi-ta as 800 to 1 ; but, as the sectional area of the 
newts and small fishes. It is evident that any condition favouring venous orifices at the heart is greater than that of the arterial 
the afflux of blood to a capillary area <■ 

will increase the pre.ssure in the capil- 
laries, such as the dilatation of the 
smaB arterioles conveying blood to an 
area of capillaries, contraction of the 
venules carrying off the blood from 
it, or any increase of pressure in the 
arterioles or in the venules. The 
arrangement and position of the capil- 
lary network must affect the pressure ; 
the pressure in the capillaries of the 
glomeruli of the kidney mmst, for in- 
stance, be greater than in those of the 
skin, as in the former po.sitioii there 
is increased resistance owing to the 

double set of capillaries (see Nutui- — — , „.v 

TION, vol. xvii, p. 684). Finally, any 23.— Diagram showing pes- eveiy five seconds by testing -with jierchloride of iron, — tlie fomia- 

ehange in the degi-ee of contraction of o^'^arterieY- B b ^ capH- Prussian blue indicating the moment when the ferro-cyanide 

the wall of the capillary itself iviLl laries; 4,’ veins; 5,’ auricle; A to made its appearance in the blood of the jugular after having made 
affect the pressure. 0, line of prrasnre in great arter- a tour of the circulation. ATerordt modified the method by ex- 

The general facts regarding pressure in received fi-om the jugular each half second. The 

in arteries, capillaries, and veins are veins. Tlie Ltted lines indicate duration of tiie dreulation as thus deteimined for various animals 
illustrated by fig. 23. pressure dm-ing ventricular sys- is as follows,— horse, 31'5 seconds ; dog, 16-7; rabbit, 7-79 ; hedge- 

Yelocity Various attempts liave been made tole (aQ and diastole (a'Q. frog, 7-61 ; cat, 6-69 ; goose, 10-86 ; duck, 10-64 ; buzzard, 6-73 ; 
of blood, by A' olkmann, ATerordt, Ludwig and fomSfar^SaS^B 'Se conunon fowl, 6-l7 seconds. ATerordt also made the discovery 
Dogiel, Hering, and Chauveau and it is negative during anricular that in most animals the duration of the cii’CuMon is equal to the 
Lortet to measure the velocity of the diastole. (Beannis.) time in which the heart makes about twenty-seven beats. These 

circulation, and special instruments have been invented for that fects are illustrated in the following table : — ■ 
purpose. In 1850 A’’olkmana constructed the hiemadromometer ; 
this was followed by the heematachometer of ATerqrdt in 1858 and 
by the Ineraadromograph of Chauveau and Lortet in 1867. These 
instruments are not now much nseil, having been superseded by 
the stroinuhr (current- clock) or rheometer of Ludwig and Dogiel, 

■which was invented ill 1867. This instrument measures the amount 
of blood which passes through an artery in a given time. It con- 
.sLsts of two glass bulbs of equal capacity communicating by a tube. 

One of the bulbs is filled with oil, which is expelled hy the blood 
into the second (empty) bulb. The instrument is then reversed on 
its socket so that the bulh containing the blood is faidhest from the 
heart, and the former process is repeated. From the time occupied 
in filling and refilling the velocity of the blood in the artery of It may also be shown by another method that a volume of hlood 
supply can be calculated. _ equal to that in the whole body passes through the heart in about 

Results The following figures give, in inches per second, the velocities thirty pulsations. Taking the quantity of blood in the body a.s 
of ex- of the blood in different vessels. Carotid of dog, 8-07 to 14-06 ; . one- twelfth of the totaT weight, a man -weighing 140 Ib contains 

periment carotid of horse, 12-05 ; maxillaiy of horse, 9'13 ; metatarsal of 11| lb, or 5292 grammes, of blood, which represent in capacity 5302 
SIS to horse, 2-2 (Volkmanii). Jfean velocity in carotid of dog, 10*28 ; cubic ceutimeti-es. Each beat of the heart tliroR's 172 cubic centi- 

velocity. in carotid of dog at end of diastole, 8*46 ; at end of systole, 11*69 ; metres into the aorta ; therefore the equivalent of the total quantity 


Animal. 

Weight of body. 

Pnl.?e Beats 
per Minute. 

Knmber of Pulsations 
in the Circulation. 

Guinea-pig 

7-SSoz. 

320 

93-7 

Cat 

46-2S,, 

240 

26-8 


32-13 „ 


23-8 

BabBit 

30-59 „ 

350 

2S-5 

Dog 

20-28 lb 

96 

26-7 

Horse 

83-78 „ 

55 

2S-S 

Fowl 

46-OS oz. 

354 

30-5 

BuzzarU 

24-44 „ 

282 

31-8 

Goose 

90-54 ” 

144 

26-0 



onnees, me ramo oi me secxionai area oi me capiiiaiies to mat oi 
the veins at the heart has been stated as 400 to 1. The mci'ea.sed 
sectional aroa retards the velocity, and the velocity of the blood- 
cun-ent in sections of the vessels at various pomts is inversely a.s 
their calibre. The velocity of the blood does not depend on the 
mean blood-pressnre, and, as -u'as pointed out by Ludw-ig and 
Dogiel, the velocity in any section of a vessel depends on (1) the 
vis a tergo action of the heart) and (2) the amount of resistance 
at the periphery. 

It is important to distinguish between the rapidity of tlie blood Duration 
I cun-entand the time occupied by a blood corpuscle in making a of ciren- 
complete drciiit throi^h the heart and vessels, say, from the left lation. 
ventricle to the left ventricle again. Attempts have been made to 
measiii-e the time, starting from tlie jugular vein. Hering injected 
into that vem a few drops of a 2 per cent, solution of ferro-cyanide 
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of blood in the body passes through the heart in about 30 pulsa- 
tions Takuig the pulse heat at 72 per minute, it follows that the 
duration of the eirculatiDn is about 26 seconds 
Volume It has been satisfactonly proved by Mosso, Von Basoh, Dogiel, 
of and Franiiois Franck tlmt there is a shght change in the Toluine of 
organs, any distensible organ with each beat ot the heaii:. Mosso devised 
the ple'^ysmogra^,^ an instrument by which the following results 
have been obtamed. (1) The volume of an organ is not fixed, but 
vanes according to the amount of blood contained in it. (2) Its 
volume changes with each cariac pulsation, increasing when blood 
is forced mto it and diminishing by the emptying of the capillanes 
into the vems. (3) Vanations in the volume of one or more oigans, 
say, by compieasion, or by the apphcation of cold, or by the mtemal 
adminiatratiott of substances which affect the calibre of blood- 
vessels, snch as eigot, canse corresponding vanations in the volume 
of other organs. (4) The pulsatile vanations are very similar to 
the pulse-curve, and there are respmatoiy undulations con'espond- 
ing to similar variations in blood-pi assure tracings (6) Movements 
of the limb cause diminution in volume, as was shown by Ghsson 
in 1677, m consequence of acceleration of the venous current (6) 
Mental exercise and sleep cause a diminution m the volume of the 
hmb (Mosso). (7) So dehoately attuned is the organism that music 
has been observed to cause a nse and fall in the 'icings (Dogiel). 
Distnbu- The blood is distributed throughout the body in vaiymg propor- 
tion of tions, according to the reqmrement of any set of organs at a par- 
hlood. ticnW time When any tissue or organ is active, there is a deter- 
mination of blood towards it, the amount bemg increased fi’om 30 
to 50 per cent, tlius, during digestion the mucous membrane of 
the stomach and intertinal organs is nchly supphed with blood. 
Increased muscular velomly is always accompanied by increased 
vasoulanty , hut, whilst this is the me, there are organs, sndi as 
the heart, the muscles of respiration, and nervous centres like those 
in the medulla oblongata, in wbibh there is a condition of continuous 
activity, and in whiwi there is a uniform vascularity Seeing that 
the activity of certain organa vanes at different times, it follows 
that, whilst some organs are congested, others are at rek. In the 
child there appears to he a different distribution of blood from what 
obtains in the adult. The heart of a child is relatively small up 
to puberty, while the vessels are relatively large ; after puberty 
the reverse is the case Arterial piressure is less in the child than 
m the adult, whilst the pressure in the puhnonaiy circulation is 
larger in the child than in the adult (Beneke). Attempts have 
been made to estimate tlie distribution of blood after deatL 
Banke states that one-fourth of the total blood is in the muscles, 
one-fourth m the hver, one-fourth m the heart and vessels, and the 
remaining fourth m the rest of the organs 

Specml Form of Chroulaiion, 

Cranial. The cranial circulation has been already described under Physio- 
LOBT, vol. sax. pp 42-43. 

Hepatic. The peouhanty of the portal circulation is that the blood passes 
through two sets of capQlanea Arteiial blood is conveyed to the 
stomach, spleen, pancreas, and intestines by branches of the abdo- 
mmal aorta. These branches divide and subdivide, terminating in 
a capillary plexus in the various oigons above enumerated. From 
this plexus the radicles of the vanous veins spnng, and they unite 
with each other mto larger and larger trunks, until by the conflu- 
ence of the mesenteric vems with splenic vem the portal vein 
is fonned. The portal vem conveys the blood to the liver, where 
it divides into smaller and smaller branches constituting a plexus 
m the lobules of the hver From this plexus spring the roots of 
the hepatic vein, which conveys the blood from the hver to the 
inferior vena cava (see NtrraiTioir, voL xvn. p 678). There are 
thus in the portal circulation two sets of oapmanes,— one m the 
abdominal viscera and the other in the hver Li^tiu’e of the 
portal veia causes distension of all the abdominal vessels and a 
higbly congested state of the abdominal viscera, whilst the hlood- 
presaure quickly falls, and the animal dies. So distensible are the 
abdominal vessels that they can oontam nearly all the blood m the 
body, Blood from such co^ested vessels has toxic prop^ties 
(Scimff and Lautenbach). The ventricular ^stole may send a 
pulse down the valveless infenor vena cava and cause a poise in 
the Hver. The hver swells with each systole and relaxes mih each 
diastole of the heart. 

Pulmon- The pulmonary artery, carrying venous blood, divides and sub- 
ary. divides, and the mallkt branches end m a plexus of cauiUanes on 
the walls of the air-cells of the lung From this plexus the tadicles 
of the puhnonaw veins originate , and finally the four porisd vems, 
two from each lung, cany the arterialized blood to the left aunde. 
Considering the appareuCly small extent of the pulmonary as com- 
pared with the systemic circulation, .aUd the fact that the two 
veutndes, of about equal capacity, einjp^ themselves simultane- 
ously, it IS dear that the pulmonary dlkiktion presents many 
pomts of interest In the first place, the pressure in the pulmon- 
ary artery is considerably less than that of the aorta. In 1860 it was 
determined by Ludwig and Beutner to be in the dog equal to a 
I Figured In M'Eandrick's Phyatology, p. m, flg. 98. 


meicui-ial column of 1 17 mches, in the cat to one of '69 mcli, and 
m the rabbit 47 mch, oi about three times less m the dog, foui times 
less m the rabbit, and five times less m the cat than the piessuie ' 
m the aorta. Henng passed simultaneously a tube through the 
muscular vails of each ventricle of a calf, and the blood rose m tiie 
tube m the nght ventncle 21 mches and m the left S3 4 inches 
(quoted by Landois and Stirlmg) Fick and Badoud found a pres- 
sure of 3 64 in the pulmonary artery of the dog, whilst the carotid 
pressure at the same time was 4 17 inches The ratio of pulmonaiy 
to aortic pressure has been stated as 1 to S (Beutner and Matey) 
and as 2 to 6 (Goltz and Ganle). 

FText, it IS important to note the peculiar physical conditions in Influence 
the chest during lespu'ation. As aheady shown (p 102), the lungs of re- 
are distended m consequence of the positive piessuie on then inner spnation 
suifaces bemg greater than the negative pressui’e on tlieir outei m pul- 
pleural surfaces But when the lungs are distended by a full m- monary 
spiration they exert an elastic force (temed elastic recoil oi “ elastic circula- 
tiaotion ") amounting to about 118 inches of mercury Outside the tion. 
lun^, m the cavity of the chest, the surface of the heart and vessels 
18 subjected to a pressure whicb is the difference between atino- 
spheno pressure (29 92 inches) and the "elastic traction” (1 18 
mches) or 28 74 mches It is clear that the more the lungs are 
distended the gi-eater is the elastic traction, and consequently the 
less the messure on the outer surface of the vessels The thm- 
waUed pulmonary vems yield more dimng a deep mspu-ation, thus 
flTmTmRnTng pressure, than the thioker-walled pulmonaiy ai’teiy, 
whereby tiie flow of blood from the capillanes of the lung by the 
pulmonary veins to the left auncle is favoured On the other hand, 
expiration by mcreasmg the pressure tends to retaid the flow of 
blood FurUier, the velocity of the stream of blood is accelerated 
m the pulmonary vessels by mspuation and retarded by expn’ation 
As regards the mfluence of the movements of the lung on the 
calibre of the pulmonary capillanes and smaUei vessels, expen- 
ment has shown that the blood-vessels of the lungs containing air 
and distmded are wider than those of collapsed lun^s Suppose an 
elastic hag havmg nunute tubes m its walls to be (mated m a free 

» the lumen of these tubes wiU he diminished ; but, if it be 
m a (dosed space, as m a wide glass bottle, and if the pres- 
iiire on its outer surface be diminished by removing air from the 
space between the hag and the side of the bottle, the b^wiU dis- 
tend and the lumen of the tubes wdl he mcreased. Thus it is 
evident that mspuafeon, by mcreasmg the calibre of the pulmonaiy 
vessels, draws blood towards the lungs, and the movements of the 
lungs become an effective force m cairymg on the pulmonary circu- 
lation. The velocity of the blood is gi'eater in the pulmonary 
than in the .systemic capdlanes, and greater m the puhnonaiy 
veins than m the pulmonary arteries The great degi'ee of distensi- 
bihiy of the pulmonary vessels allows of frequent adpstments 
being made, so that, withm limits, as much blood m a given time 
viH pass through the pulmonary as through the systemic ciroula- 
iion This adjustment, however, may he readily disturbed For 
example, violent muscular exertion nnrnes the blood along the 
veins to the right side of the heart, and by the right ventiicle the 
blood is dischaiged mto the pulmonary circmation If more arrives 
than can he transmitted to the left auncle by the pulmonary vems 
m a given time, the pulmonary capillanes become engorged, breath- 
ing becomes quick and possibly irregular, the nght side of the 
heart becomes engorged, signs of venous congestion appear m tlie 
flushed face and turgid vems, and perhaps the pulmonary capillanes 
may rupture, cansuig hEemorrhage from the lung The weaker the 
muscular structure of the heart the more likely is Ibis to occur 
Hence the breathlessness in many cardiac afiections, aggravated by 
muscular exertion, more especially in ascendnig a stair or bill. 

In the matore foetus the fluid brought from the placenta by the FcetaL 
nmbiheal vem is partly conveyed at once to the vena cava ascendens 
by means of the mdm venosm and partly flows through two tninks 
that unite with the portal vem, returning the blood from the mtes- 
ianes mto the substance of the hven thence to he earned hack to 
the vena cava by the hepatic vein. Having thus been transmitted 
riirough the placenta and the liver, the blood that enters the vena 
cava IS purely artenal in (iharaeter ; but, being mixed m the vessels 
witii the venous blood retained from ibe trunk and lower extremities, 
it loses this charaoter m some degree by the time that it reaches 
the heart In the nght auricle, which it then enters, it woulcl also 
he mixed with the venous blood brought doum from the head and 
upper extremities by the deaoandmg vena cava were it not that 
a provision exists to impede (if it (loes not entirely prevent) any 
furiber admixture This consists in the arrangement of the Eusta- 
(fluan valv^ which directs the arterial current (that flows upwards 
through the ascending vena cava) into the left side of the heart, 
through the foramen ovale,— an opemng in the septum between the 
aundes,— whilst it directs the vanous ourrant (that is heingreturued 
by the supenor vena cava) iuto the right ventncle, "^en the 
vmitricles contract> the artenal blood contained in the left is pro- 
pelled into the ascending aorta, and supphea the branches Ibat 
proceed to the head and upper extremities before it undergoes any 
further admixture, whilst the venous blood contained m the nght 
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ventncle is forced into the pulmonaiy ai’tei'y, and thence thiongh 
the diwtus a? branching oti fiom the pulmonary aarteiy 

before it passes to the tivo lungs — ^mto the descending aoita, mmglrag 
with the artenal cm rents i^ch that vessel previously conveyed, 
and thus supplying the trunk and lower extremitira with a mixed 
flmd. A portion of this is conveyed by the umbihcal artenes to 
the placenta, in which it undereoes the renovatmg mfluence of the 
maternal blood, and from which it is leturned m a state of puiity 
In consequence of this aiTangement the head and uppei extremities 
are supplied with pure blood returning from the placenta, whilst 
the rest of the body receives blood which is partly venous This 
IS probably the explanation of the fact that the head and upiwi 
exfiemities are most developed, and from their weight occupy the 
infenor position m the uterus At hiidh the courae of the circula- 
tion iiudeigoes changes As soon as the lungs are distended by the 
hrst inspuation, a portion of the blood of the pulmonary artery is 
divertecf into them and undergoes aeration , and, as tms poiluon 
increases with the full activity of the lungs, the ductus artenosus 
gradually shrinks, and its cavily finally becomes obhterated. At 
tile same time the foramen ovale is closed by a valvular fold, and 
thus the direct communication between the two auricles is cut off 
When these changes have been accomplished, the circulation, which 
was befoie earned on upon the plan of that of the higher reptiles, 
becomes that of the complete warm-blooded animal, the blood 
which has been returned in a venous state to the nght sade of the 
heart being transmitted through the Iuiict before it can reach the 
left side or be propelled from its arterial trunks (Allen Thomson) 
After birth the nmbihcal artenes shniik and close up and become 
the lateral ligaments of the bladder, while their upper parts remam 
as the supenor vesical artenes. ITie umbilical vem becomes the 
ligamentuin teres The ductus venosns also sliTTnIrH and finally is 
dosed. The foramen ovale is also dosed, and the ductus artenosus 
shnvf^ and becomes the ligamentum artenosum. 

The Inncrmttcm of Blood- Vessels. 

Effects This has already been descnbed under Physiology (vol xix. p 
upon cir- 80) , but there are seveial pomts of mterest that can only he 
cnktiou thoroughly imderstood after studymg the general conditions affect- 
of stimu- mg, and the mode of measunng, the piessm-e of the blood. Stimu- 
Isfing latiou of the pnenmogastnc nerve in the neck slows the rate 
vmous of the heart-beat, and, if the stimulation be strong, arrests the 
nerves heart in a state of diastole Suppose a kymograph to be connected 
with the carotid in the neck of a rabbit deeply undei the influence 
of chloral so as to be qmte unconscious of pain , if then one of the 
vagi m the neck be stimnlated, the blood-pressure curve at once 
falls ; and on removmg the stimulation it rises to its former height 
by a few leaps and bounds. Whilst this occurs in the artenes, the 
veuous pressure rises m consequence of the flow of blood into tiiem 
from the ai*tenes But the pressm-e may be mfluenced by anotiiei 
method. As was pomted out by Ludwig and Owgannikow, a 
centre exists m the meduUa oblongata (vaso-motor centre) whence 
influences emanate that tend to keep the vessels m a more or less 
contracted condition. If this centre be injured, the smaller blood- 
vessels throughout the body dilate,— m short, they are paralysed, — 
and receive more blood, and consequently the pressure m the larger 
vessels at once fldls This vaso-motor centre m turn can be infln- 
eueed by impressions reaching it from the penphery. This was 
oleaily proved by Cyon in 1866, when he di^overed the function 
of the depressor nerve, a small nerve (the superior cardiac) onginat- 
iug m the rabbit from the supenor laiyngeal and from the pneumo- 
gastrie nerve, but in many animala blended with the pneumogastno 
nerve. Stimulation of the distal end of this nerve produces no 
effect ; but stimulation of the cephalio end causes a g^t fall of 
blood pressure and a diminution in the frequency of the pulse 
(see Physiology, vol xix p 29 and fig 11) Similar depr^aor 
filaments exist in the trunk of the vagus below the origin of the 
eupenor eaidiao nerve (depiessor of C^on), m the nerves coming 
from the lungs, m the great auncular nerve, m the tibial, and m 
^1 probahihiy in all sensoiy nerves Further, it may be mfluenced 
by nerve fibres the stimulation of which excites the centre, causing 
a rise m pressure (pressor nerves). Such filaments have been mqpen- 
mentally demonstrated to exist m the superior and inferior laiyngeal 
nerves, m the tngenmins, and m the oervioal sympatiietic. The vaso- 
motor centre is therefore undei the influence of two antagonistie sets 
of impulses, — one stimulating it, causmg constriction of the smaller 
vessefe and a rise of arterial pressure, the other i nh ibiting it, canang 
dilatation of the smaller vessels together with a fall of pressure 
Con- But this IS not aU. On exa-minmg a hlood-pressure trarang it is 
nexion of seen :^t the arterial pressure is influenced by the movements of 
respua- respiration, the larger waves corresponding to these movemente 
tory un- To ascertam precisdy how much of the wave corresponds to inspra- 
duktions tion and how much to expiration, suppose a blood pressure taken 
withvaao- from the carotid artery, whilst at the same time arrangements are 
motor made for recording simultaneously the variations of intra-thoramo 
centre, pressure. It is then easdly seen that, when expiration begina and 
the expiratoiy pressure nses the blood pressure rises, while when 
inspiration begins both fall. Inspiration removes pressure from the 
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outei surface of the vessels aud thus allows the walls both of the 
gieat vems and of the aoita to distend , but the thm- walled vems 
yield to a gi eatei extent than the thiok-u ailed aorta Consequently 
during mspirabon the blood tends to accumulate ui the gieat veins 
and in the right side of the heart and less escapes by the aoita, and 
the blood pi’essure m the aoita falb On the othei hand, dunng 
expuation the blood piessm’e uses, owing to the opposite sot of 
conditions. Soughly speaking therefore, diinjig mapuntion blood 
pleasure falls, Avlulst dunng expuation it nses But a caiefiil ex- 
ammataou of the omwes shows that they do not exactly coincide 
as to their maxima and muuma Thus the blood pressuie nses 
before the nse of exputitory pressure , oi, in other woi’ds, dunng 
the first ^t of inspiration there b a fall of pres-sure and dunng 
the second pait a nse. This cannot be explained by the mechanical 
movements of the chest wall, but is caused, partially at all events, 
by the action of the vaso-motor centre. Dimng the latter portion 
of the inspiratoiy penod impulses pass from mis centre, causing 
constnction of the smaller vesseb, and consequently the nse of 
artenal piessure observed during this tune. Again, an exammation 
of a blood-pressure tracmg shows that dunng the fall of the respua- 
tory curve the smaller curves aie laiger and fewer m number than 
dunng the use of the curve. After section of the vagi this difference 
disappears, and it can only therefore be explained by stating that 
dunng the first portion of the time of mspiration, and dunng the 
fall of artenal pressure, the oardio-inhibitoiy centre abo acts, 
slowing the beat of the heart. Another important fact shoAVing 
that me respiratory nndnlations cannot be accounted for by the 
mechanical movements of the chest wall is that they appear in a 
blood-pressure tracing taken dtinng artificial respu-ation. When a 
canula is inserted into tbe trachea and air is forced into the chest 
ly a bellows, it is evident that the mechanical conditions are not 
those of ordinary respiration When au* is forced in, inflating the 
lungs to con'esMud to inspu-ation, the mtra-thoracic pressure is 
increased mstead of diminished as m ordmary respuatiou, and when 
the air is sucked out to con-espond to expiration the intra-thoiacic 
presaui ’0 is dmumslied mstead of hemg mcreased as m oi-dinaiy 
expuation, and still the reapuatory curves remam. If artifioid 
respiration be suddenly stopped, the blood pressure quickly rises , 
but tMs does not oecui to nearly the same extent if the spmal cord 
be divided In other woids, the nse of blood pressure when ai-ti- 
ficial respiration is arrested is due to stimulation of the vaso-motoi 
centre m the medulla by the circulation thiough it of blood too 
highly venous owing to stoppage of the circulation, as is proved 
by the fact that, if the influence of the vaso-motoi centre be re- 
moved, the nse of blood pressure does not take place. Fmally, if 
during artificial respiration both vagi be cut so as to remove the 
influence of the cardio-mhibitoy centre, and respiration be stopped, 
the preasuia will nse as alreacfy descnbed, and m a short tune a 
senes of undulations will appear m the blood-pressme tracing 
known as the Traube-Henng curves, — a rising and fallmg of blood 
pressure not due to the action of the heart, as they continue even 
when a pump is substituted for that organ, nor to the movements 
of respiration, but to a “waxing and waning” of the activity of 
the vaso-motor centre itself, contracting and dfiating the hlood- 
veaseb and thus influencing the peripheral I’esistanee. To sum up, 
the circulation is affected by the nervous system— (1) by the inlubi- 
tory action of the vagi in restraining the activity of the heart , (2) 
by the accelerating action of fibres m the sympathetic, stimulating 
the activity of the heart , (3) by the action of tlie mtnnsic cardiac 
ganglia affecting the heart directly , (4) by the action of the vaso- 
motor centre (vaso-eonstnctor nerves) m the medulla, tending to 
keep up a greatei or less degree of constnction of the vessels ; (5) 
by the action of vaso-dilator nerves inhibiting the vessels, allowing 
them to dilate m a manner similar to the cai’dio-mhihitoiy action 
of fibres in the vagi ; (6) by the influence on the vaso-motor centi'e 
of impulses commg from tiie periphery,— pressor fibi-es stimulating 
it, depressor fibies mhibitmg it; (7) by the diffusion of impulses 
in the medulla from the lespuratoiy centres , (8) by the interaction 
of the vaso-motor, respiratory, and cardio-inhibitory eenti’es in the 
medulla , and (9) by rhythmie changes in the vaso-motor centre 
itself See Physiology, voL xix. p. 28 sg'. 

Bibliography —A copious list of works relating to the anatomy 
of the organs of the cmiulation will be found m Quain’s Anatomy, 
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ed., voL in p. 916 ; and on the physiology of the circulation in 
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Stirling's Tesst-Bcok qf Human JPhysiology, 2d ed , vol L jx 567. 
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to the action of drugs and poisons on the circulation, reference is 
made to Lander Brunton’s Text-Book of Phamiacciogy, &c , 2d ed., 
1886 For a bnef account of tiie historical development of om' 
knoAvledge of the circulation, see abstracts of lectures by the present 
writer, delivered before the Royal Institution, m British AMieal 
Journal for 18Sa (J. G. M ) 
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VASILKO?F, a district tovra of Russia, in the govern- 
ment of Kiefi^ IS situated 22 miles by rail to the south-west 
of that city Its 16,600 inhabitants support themselves 
chiefly by agriculture and the transport of merchandise , 
there is also some manufacture of tobacco and soap 

Yasilkoff was founded m the 10th century, but laid waste during 
the Mongolian invasion. In 1820 it was taken by the lathnanians, 
and later on by the Poles, under whom it remained until 1686, when 
it was annexed to Russia 

YASTO, a fortified town of Italy, in the province of 
Chieti, stands high on an olive-clad slope, about a mile 
from the Adriatic and 131 miles south-east from Ancona. 
It is still surrounded by its mediaeval walls, and commands 
fine views extendmg to the Tremiti Islands and Monte 
Qargano The cathedral, with a Gothic fagade, has no 
special interest , the municipal buildings contain a collec- 
tion of Roman antiquities aud inscnptions There are 
manufactures of earthenware, wooUen cloth, and silk , but 
the inhabitants are chiefly employed in the culture of the 
olive and in fishing The population in 1881 was 9761 
(commune 13,883). 

Vasto, the Histonium of the ancient geographers, was a flounsh- 
ing municipal town under the Boman empire, as is shown hy the 
numerous remams of theatres, hatha, aud other public edifices It 
was, and still is, subject to severe eai’th tremors. 

VATICAIT COUNCIL The Yatican Council is the 
first and only plenary council of the Latm Church held 
since the close of the Council of Trent in 1563. But it 
bears very slight resemblance to that assembly in the cir- 
cumstances of its origin, objects, and proceedings The 
Council of Trent was all but forced upon the Papacy hy 
the demands of the principal Catholic states of Europe, 
and by the religious and pohtical necessities of the time. 
It was convened for the purposes of endeavouring to secure 
the return of the Lutherans, Calvinists, and other revolted 
bodies to the Roman Church, and of applying stringent 
measuTKi of reform to amend the numerous practical 
abuses and scandals which had mainly cansed the revolt. 
And, while it failed conspicuously in the former of these 
objects, it did achieve a certain degree of success in the 
latter, by a variety of disciplinary enactments covering a 
large range of subjects, and was followed, in point of fact, 
by a marked improvement in clerical morals and diligence 
The Yatican Council, contrariwise, origmated with tike 
Papacy alone, aud was neither demanded nor desired by 
Roman Catholic Christendom. Its object was confined to 
securing the triumph of the hyper-XJltramontane school 
within the Roman ohediepce by establishing papal auto- 
cracy as divine and infallible ; and it made no attempt 
whatever beyond a sterile discussion, not published m its 
Acts, to deal with any of the abuses and scandals which 
had either survived the Tridentine reforms or had sprung 
up since. 'While the Council of Trent did much to repair 
the damage done to the personal authority of the popes 
by the incidents of the “ great schism ” and the character of 
the pontifife who sat during the close of the 15th and the 
beginning of the 16th century, it left several questions 
concerning the source and extent of papal authori^ un- 
decided, which proved a fruitful cause of debate between 
the GaRiean and Ultramontane schools of theology, the 
former minimizing the papal claims as far as is compatible 
with acceptance of the tenet of the Petrine privilege, and 
viewing ilie Faptw^ as a constitutional monarchy under 
strict limitations, l^e kttter holding it to be an autocracy 
resting on a divine clmJter, and incapable of restrmnt on 
the part of its subjects. But the French Revolution, by 
breaking up the old QaTtican Ohurch, led to the substitu- 
tion of a largely Ultramofitau e epi scopate in France under 
the concordat between Hus YIl. and Napoleon L, and 
thereby to the permanent declension of the moderate 
school, while, on Jhe other hand, a variety of causes brought 


the Jesuits, recalled into corporate existence by the same 
Pius YII in 1814, after forty years’ suppression, agam 
into the same position of chief influence m the Latin 
Church which tiiey had occupied in the heyday of the 
Counter-Reformation. They have always held steadily to 
the mihtary ideas of their founder, aud have therefore 
unceasingly striven to centralize and concentrate ecclesi- 
astical authority, to remove constitutional limitations upon 
its exercise, and to make it prompt, unfaltenng, and 
trenchant in action Clearly, if the Papacy could be con- 
verted into an absolute monarchy, this end would be 
attained at a single stroke, because the mere fiat of the 
supreme pontiff would thenceforward suffice as warrant 
for all ecclesiastical action, thus dispensing with cumbrous 
and dilatory machinery of every kind , and his delegated 
authority would enable any person wielding it to act with 
similar efficacy and despatch. 

With the accession of Pius IX. to the papal chair in 
1846 a favourable opportunity for carrying out this pro- 
gramme presented itself, for, weak in character and wholly 
unvemed in theological leaimng, while strongly holding 
the very highest views of his own prerogatives and eagerly 
receptive of everything which tended to exalt them further, 
he was exactly the mstrumeut suited for its execution. 
Two experiments, to test at once how far he was prepared 
to go, and how far Latm Chnstendom was prepared to 
submit m the matter of decrees on faith and morals issuing 
from himself singly, with no previous conciliar examina- 
tion or decision, were tried in 1854 by the promulgation 
of the tenet of the Immaculate Conception and in 1864 by 
that of idle Syllabus of Errors. The former of these met 
with httle resistance, the latter with none, and it was 
therefore judged safe to proceed with the bolder and more 
far-reaching scheme which they but foreshadowed. Its 
success appeared to he almost a foregone conclusion j for, 
not only could a compact and docile Italian majority be 
as surely reckoned on as it was at Trent, but the far larger 
number of Roman Cathohc bishops all over the world had 
been virtually appomted by Pius IX during his long 
pontificate, and that exclusively from the Ultramontane 
school. Nevertheless there was still a minority important 
enough to make some caution desirable in the earher stages 
of the prehminanes, and the proposal to hold an oecumeni- 
cal council was first laid privately before the congregation 
of rites by the pope himself in December 1864, con- 
temporaneously with the issue of the Syllabus, and im- 
mediately afterwards before all the cardinals then at Rome, 
who were desired to give iheir opinions as to the oppor- 
tuneness of convoking the conned at all and as to the 
subjects it should discuss if convoked Nineteen cardinals 
approved the proposal; two opposed it; and one remained 
neutral In March 1865 a congregation of direction was 
formed to take further steps towards the desired end, and 
private communications were made to various bishops and 
to the nuncios at the different courts, who were asked to 
send competent theologians to take part in the prebminary 
congregations. Some communications were also made 
pnvately in 1866 to bishops of the Oriental nte The 
first directly public intimatiou of the approadhing council 
was made in June 1867, through a circular letter of 
Cardinal Gaterini to the 600 bishops present in Rome at 
the 18th centenary festival of the martyrdom of St Peter 
and St Paul, inviting their reply to a schedule of inquiri^ 
In September 1868 an invitation to attend was despatched 
to the Oriental bishops not in communion with Rome, 
and also to “ Protestants and non-Cathohes.” But, as it 
ms intended that no Oriental prelate should be admitted 
to a seat m the council till he had first made profession 
of the Boman Cathohc system in its entirety, and as Pro- 
testants were merely to be referred to “ experienced men ” 
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to convince tliem of tlieir errors, the insincere invitation 
met -with no acceptance whatever. The bull of convoca- 
tion was promulged on 29th June 1869, appointing 8th 
December 1869 as the day of meeting A few days before 
this latter date, 27th November, Pius IX issued the 
brief Multvplues prescribing the mode of concihar 

proceduie and effectually fettering the council from the 
outset, so that it had never even the shadow of freedom 
which ostensibly was allowed to the Tridentine synod This 
brief consists of a preamble and ten chapters, containing, 
amongst much else, the following provisions Any member 
desiring to bring forward a proposal had to dehver it 
privately in writing to a special committee named by the 
pope (of which there were six for various departments), 
and it should contain nothing foreign to the traditions of 
the Roman Church. Unless the committee passed it, no 
further action could be taken upon it Strict secrecy as 
to the proceedings of the council, and even as to the 
opinions of jiarticular members, was to be observed towards 
all outsiders. All new decrees and canons were to be 
discussed in preliminary congregations before the pubhc 
sessions, drafts bemg supphed some days previously, and 
those who desired to speak to the questions were obliged 
to give notice at least a day beforehand. Priorily of 
speech was secured for these ; if others desired to speak 
afterwards they had to obtain the permission of the presi- 
dents, aU of whom were cardinals of the court party If 
little or no debate arose, the draft decrees were to be 
officially formulated, if there were division of opinion, 
the question should be referred to the sub-committee 
{deputatio) corresponding to each congregation’s subject of 
discussion, which should decide the matter if no further 
difficulty were raised All the officers of the council were 
named directly by the pope, and in no case elected by 
the council itself, which was thus deprived of sever^ 
concihar rights held previously to be inherent and in- 
defeasible, and which had been exercised even at Trent 

The assemblage of the council was looked on with little 
favour by a large part of the Roman Catholic world, and 
m particular two German documents attested the alarm it 
aroused In April 1869 Prince Hohenlohe, Bavarian 
foreign minister, sent a circular letter to the European 
courts, warning them of the pohticaJ dangers likely to 
ensue; and most of the German bishops, assembled at 
Fulda in September of that year, sent an address to the 
pope, anxiously deprecating the definition of papal mfalh- 
bility which had been recommended m the Ciwlth 
Gattohca of 6th February 1869, to be made by the sum- 
mary process of acclamation. This proposal ^ew forth 
two able books m opposition to the dogma, — one which 
appeared anonymously (Janus) in Germany, and Du CoTicile 
Genial et de la Faix Religieuse, by Maret, bishop of Sura 
and dean of theology at the Sorbonne, published m France, 
but they did not delay the measures being taken for its 
declaration 

The council assembled punctually on the appointed day, 
8th December 1869, and owmg to the modern facihties 
of intercommunication it was by far the largest gathering 
of the kmd m history, no fewer than 749 bishops, cardinals, 
abbots, and generals of orders being present, — a number 
afterwards increased to 7 64, — and including nearly three- 
fourths of the whole Bomau Cathohc episcopate Of these 
it has been estimated that the minority opposed to ;^e 
infallibihty dogma amounted to at least 160, while in the 
msyority were reckoned 63 bishops in pariUms, who, as 
havmg no real dioceses, and being thus unable to attest 
the historical belief of their flocks, had properly no right 
of suffrage upon dogmatic questions in a council, such 
attestation being the one function dischargeable by bishops 
assembled in synod when considermg articles of bdief. 
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To these are to be added about 125 bishojis of sees too 
modern to have any ancient tradition to attest, such as 
those in North and South America, Australasia, and 
Oc^nia, who were thus for concihar pmqioses on the same 
footing of incompetence to speak for any one save them- 
selves And, besides these two large groups, there was a 
third, cousistmg of about 90 missionary bishops entirely 
under the control of the Propaganda, and thus not free 
agents, while their sees were m most cases of very recent 
origin, BO that they also could allege only their peisonal 
opinion, having no ancient records to attest By far the 
larger number in these groups were on the side of the 
court majority The Italian bishops, numbermg about 
170, and the Spamsh, 40 m number, were also mfaHibilists 
almost to a man, but included scarcely one theologian in 
their ranks .^d no fewer than 300 of this majority 
were the personal guests of Pius IX , lodged, boarded, and 
maintained at his cost, and thus openly retained to do his 
biddmg. The minority consisted chiefly of the German 
and Austrian bishops, a considerable section of Hungarian, 
French, and North-Amencan prelates, and many of those 
Orientals of the Latin Church who occupied dioceses other 
than mere titular and paper ones But this mmonty, 
though composed mainly of natives of the most highly 
educated and intellectual countries, and containing almost 
evei’y bishop of note for ability and theological learning, 
was by no means so compact and united as were the 
bishops of the majority, and there was not even full agree- 
ment amongst its members as to the grounds for opposing 
the new dogma, many going no further than its moppor- 
tuneness, but not entertaimng deeper objections to it 
Thus, even apart from its numerical mferionty, the oppo- 
sition was at a disadvantage in face of the curiahsts, and 
lost not a few members to them durmg the progress of 
the council Not only were the efforts to obtain freedom 
from the fetters of Ihe brief Multiphces inter vain, but 
no member of the opposition could secure a place on any 
of the commissions or sub -committees, which consisted 
exclusively of infalhbilists 

The matter of most imiiortance in the first congrega- 
tion, which was held on 10th December 1869, was tiie 
jpubhcation of a bull, decreeing that, if the pope should 
die during the cotmcil, it should at once be prorogued 
and take no part in the election of a pontiff, which 
was to be restricted to the college of cardinals The 
session which followed was little more than formal ; but 
two steps towards bringing about the intended result were 
taken before the next time of assembling The “ theo- 
logians” were forbidden to attend any meetings of the 
bishops, or even to meet among themselves to discuss any 
concihar matters, bemg restricted each to private confer- 
ence with the particular bishop to whose person he was 
atteched , and various petitions for the defimtion of the* 
new dogma were drawn up and signed, one bemg the 
result of a letter to the bishops of the council, issued by 
Archb^op Mannmg and the conductors of the Civiltct 
Cattolica, and signed by some hundreds, another from the 
Italian prelates, a third from those of the Franciscan order, 
and a fourth from the Umat Armenians, besides several of 
less note. The opposition issued a counter-memorial with 
136 signatures; but, as it is therein admitted that papal 
decrees ex cathedra on faith and morals are irreversible, 
even without the consent of the church being known in 
any way, and that true obedience to every decree of the 
see of Rome is due by all Christians, no weight could attach 
to it as a serious plea for rejecting, or even delaying, the 
definition The second session (fith January 1870) was 
also formal only, so far as the direct transaction of business 
was concerned ; but by the adoption of a measure causing 
all the members present to recite the creed of Pius IV ,. 



112 VATICAN 

containing a danse professing obedience to the pope (this 
clause being omitted by the pope himself), and then to 
renew the episcopal oath of feudal submission to the 
Papacy, powerful pressure was brought to bear upon the 
weaker of the opposition, who were thus reminded how 
far they had pledged themselves already, and how un- 
reasonable it therefore was to haggle about taking but 
one step in advance on the self-same road The tune 
between the second and third sessions was mainly occupied 
in preparing the drafts {scheanata) of constitutions on the 
faith and on the church, and also with discussions of 
sundry disciphnary measures (notably as regards clerical 
immorahty) and the preparation of a new catechism , but 
none of these last were proceeded with. By the pope’s 
direct command the cardinal -presidents of the congrega- 
tions issued, on 30th February 1870, rules to check long 
debates, which drew yet tighter than before the cords that 
deprived the council of all freedom. Speakers were confined 
to touching upon such clauses only of any amendment as 
they had given previous notice of meaning to discuss, 
and were not allowed to take part otherwise in a debate, 
while the closure could he applied by the presidents at 
the demand of any ten members This latter drastic 
measure drew out a protest from more than one hundred 
bishops, who urged that it was destructive of conciliar 
liberty (already much hampered by the noisy attempts of the 
infallibihsts to stifle free discussion), and that the steps being 
taken disregarded the note of moral unanimity whidb should 
mark the decisions of a general council, thereby expoang 
the council itself to hostile criticism and even rejection 
They pointed out several other serious faults in ^e new 
rules, but could obtain no modification of them. The 
constitution on the faith (usually cited now as Det Fdvus)^ 
however, — a long and far- from clearly worded document, — 
directed chiefly against modem rationalism, and enforced 
by 18 canons of anathema, was completed ; it passed the 
congregation without diflSlculty, was signed by all the 667 
members present, and was published in the third session, 
24th April 1870, with papal confirmation, or rather in the 
unprecedented form of a proclamation by the pope singly, 
the sacred council approving,” — an innovation which was 
intended to mark it as solely his act, and to settle in thiq. 
summary manner the long-standing controversy as to the 
relative superiority of popes and councils. There were 
few, however, even of the opposition, who cared to contest 
such a point, and there was nothing of a contentious nature, 
as regards the two parties in the council, in the constitution 
Itself, so that no debate was raised upon it. 

The real struggle was yet to come, namely, over the 
constitution on the church, into which the new dogma was 
to be introduced. This constitution (now usually cited as 
PatiU>r asserted the following propositions * — (1) 

that a proper primacy of jurisdiction over the whole church 
was conferred upon St Peter directly and singly, and not 
mediately through any delegation to him, as chief ministar 
in the church, of a primacy held by the church corporately; 
(2) liat this Petrine primacy vests by divine institution 
am right in tike line of Eoman pontifis ; (3) that the pope’s 
jurisdi^on is immediate in all dhur^es — i.a, he is the 
itniye^iofdiii€ucy, tike actual bishop of every see (all other 
bishops beiug mar^ hk curates and deputies), aud is not 
& reckote or merely^p^ate authonty — so that in questions 
.not of faith and nmMds alon^ but of discipline aud govem- 
ment also, all tike faithful, whatever nte or ^gnity, 
both pastors and laity, are bound, individually and collect- 
ively, to aubmHi thet^ves thei^'efco ; (4) tikat it is unlaw- 
ful to appeal from the itidgments of the Boman pontiffs to 
an oecumenical council, so tihou|^'to a hi^er authority; 
and (0) that the Eoman pontiff when he speaks oathedrOf 
and defines a doctrine of faith or morals' to he held by the 
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nmversal church, is infalhble, and such definitions are 
accordingly irreformable of themselves, and not from the 
consent of the church. This document was voted upon in 
the congregation of 13th July 1870, consisting of 671 
members Of these 451 voted in the affirmative, 88 voted 
a^inst it , 62 voted placet juxta modum, meaning that 
they would accept it if it were seriously modified ; and 70 
did not vote at all. By the canonical theory of councils 
such a division of opinion as this voided the decision of 
the majority, and made it null. For, while a bare majority 
m a council suffices to pass a mere disciphnary canon, 
being a variable matter, contrariwise, to enact a dogmatic 
decree requires practical unanimity, since nothmg can be 
imposed as of faith for which the two attesting notes of 
universal prevalence aud historical continuity cannot be 
adduced. And, as the dissent of any appreciable number 
of members denotes that they do not know it as the local 
tradition of their several dioceses, it thereby destroys the 
claim to these notes. Not only so ; but in view of the 
diaraeter in which bishops appear at councils, as represent- 
ing their laity, it is clear that the size and population of 
their several dioceses have to be taken into account when 
estimating the weight attaching to their individual testi- 
mony as to the reception of any dogma within their juris- 
dictious. Tried by this standard, the opposition was very 
much more important than its muster-roll seems to indicate, 
for it included the bishops from mauy of the most populous 
Eoman Catholic dioceses, such as the archbishops of Paris, 
with 2,000,000 Cathohes, Breslau with 1,700,000, Cologne 
with 1,400,000, Vienna with about the same number, 
and Camhrai with 1,300,000; whereas 62 bishops of the 
Papal States, for example, represented no more than 
700,000 altogether, apart from the hundred and more 
titulars, who had no flocks at aU. This matter may be 
summed up thus . every vote cast for the new dogma stood 
for 143,570 lay folks; but every vote cast against it stood 
for 493,520. Nor is this all • a council claiming to be 
oecumenical must speak with the consent of both l^t and 
"West But, even if the very large concession be made that 
the Uniat churches in communion with Eome are in truth 
the lawful representatives of the ancient Oriental Church, 
the fact remains that tiie number and rank of the Orientals 
in the minority was such as to make the vote at best only a 
Latin one. The Melchite and Syrian patriarchs of Antioch, 
the Chaldee patriarch of Babylon, the Melchite archbishop of 
Tyre, the Maromte archbishops of Tyre and Sidon, of Bey- 
rout, and of Aleppo, with several others, were in one or other 
of the three groups of dissentients, and thus nullified the 
Eastern sufBrages in the majority. Immediately after this 
preEminary voting nearly all the bishops of the mmonty 
abruptly quitted Eome, after previously lodging a protest 
against the proceedings. Their flight was prompted by 
fears for their personal safety. They were given to under- 
stand that each of them would have two papers tendered 
to him for his signature iu the ensuing session, one being 
a profession of adhesion to the infaUibihly dogma, the other 
a reagnation of his diocese m case he refused such 
adhesion. And they had good reason to t.hmk that the 
pope, who had decided that he mealnt to he proclaimed 
lufellible “without limitation” (sema oondmone), and had 
shown open enmity to more than one of their number, 
would employ direct coercion in tike event of continued 
resistance^ bringing his temporal power as sovereign of 
Eome to hear on the rebels within his territory Accord- 
ingly, when the public session was held on 18th July 
1870, while 535 bishops voted for the constitution Pastor 
JSternm, only two, those of Ajaccio and of Little Eock, 
remained to utter their “non-placet.” The pope thereupon 
confirmed the decree, and the proceedings virtnaUy ended. 

By one of the most singular of historical coincidences, 
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on that very day Napoleon III proclaimed war against 
Prussia, and entered on that great conflict amongst the 
immediate results of which were the overthrow of the 
temporal power of the Papacy and the occupation of 
Eome by lie troops of the king of Italy m two months’ 
time from the last meeting of the council It was formally 
prorogued by Rus IX. on 20tli October, and is thus 
technically still m existence; but the prorogation is a 
virtual dissolution. 

The opposition collapsed everywhere after the promulgation of 
the decree, as even the German bishops, who had been Ime main- 
stay of the mmonty, consented to publish it in their dioceses, 
This led to the genesis of the Old Cathohe communion (see Old 
Catholios) as a refuge for such as were conscientiously unable to 
accept the new dogma, but equally unwilling to jom any of the 
Protestant societies But submission to the dogma is not identical 
■with belief m it, at any rate m the sense wherem Pius IX. under- 
stood it and meant it to be received The majority had, indeed, 
achieved their “ triumph over history ” they had done whuat warn- 
ing voices had declared beforehand to be their purpose— annihilated 
the mdependeuce of the episcopate, abrogated the teaching and 
attestmg ^notions of the dispei’sive church, and contracted the 
Roman Catholic creed into the single article of behef in the pope 
But they had failed in three matters essential to the 'ull^ate 
success of their plans. They had not even seemed to make any 
reply, save that of their supenor voting strength in the council, to 
the destructive criticism which had established the falsehood and 
novelty of the infallibility dogma ; they were not able to pass it so 
as to be canomcally or theologically bindmg , and they could not 
secure its unqualified acceptance m its original fonn. Instead of 
terminating all controversy, the new dogma (as might have been 
anticipated by any one familiar either -with the laws of the human 
intellect or the facts of ecclesiastical history) at once became itself ' 
a topic of debate, receiving contradictory interpretations, partly 
due to its vague and clumsy wording, and partly the expression of 
competing opinions, ranmng from the widest to the narrowest •view 
of its scope and force. The “ senza condizione ” of Pius IX. pioved 
hopelessly unworkable, and it was soon found necessary to modify 
the decree so as to make it a not mtolerable burden for intelligent 
consciences Accordingly, Bishop Fessler of St Polten, secretary- 
general of the counal, published in 1 871, ■with a brief of approbation 
from the pope, his treatise Die loahre und^Ieeke UnfehuiarkeU der 
Pdpste, soon reproduced m French and English, which provides 
that " juxta modum ” limitation vainly sought from the tyrannical 
majority in the council itself. Ostensibly a reply to an anti-infelh- 
bilist work by the learned canonist Yon Schmte, it is in fact a 
studious minimizing of the incidence of the do^a, arguing that 
the occasions when the attribute of papal infallibility has been 
actually exercised and formulated in ex eaihedra decrees have been, 
and must contmue to be, of extremely lare occurrence, and further 
attenuating the dogma itself, so as to approach m some measure 
the old Galilean view of the pope’s constitutional and limited 
authority as official spokesman of the church. In England, where 
the evidence collected by Pitt m the 18th century, and by the 
carl of Liverpool m the 19th, when aimmg at the abolition of the 
penal laws, on the opmions held by Roman Catholic theologians 
as to the prero^tives and attnbutes of the popes, made their general 
repudiation of papal infallibility familiarly known, the question 
was even more trenchantly dealt with. For Dr FTewman, who had 
anxiously deprecated the coming definition, speakmg of it in a 
letter to Bishop Ullathome as a “ great calamity,” wantonly forced 
on by " an agOTessive, insolent faction,” explained the manner of 
his own belief and acceptance of it in a letter to -the dnke of 
Norfolk, and that m terms which to less subtle (and, it may be, 
more practical) mtellects are mdistinguishable from disbehef and 
rejection. Not only does he limit the attribute itself, and the 
occasions of its exercise, within much, straiter bounds t^n •ttiose 
set Iw Fessler, but ha specifies a number of cases wherein ha 
would disobey a papal mandate, and, after saying 'that each such 
mandate must he decided on its own meri'isj adds * “I ^ould look 
to see what theolomans could do for me, what the bishops and 
clergy around me, vmat my confessor, what friends whom I revered ; 
and if, a^r ^1, 1 could not take their view of the matter, then I 
must rule myself by my o-wn judgment and my own conscience.” 
That this dehverance is in effect a complete evacuation of the 
dogma ■will appear at once by supposing cognate language to be used 
in the civil sphere by the subject of an absolute temporal sovereign 
when defining the limits of his allegiance. But the su osequent eleva- 
tion of Its author to the cardinalate proves that his view is re^rded 
as fairly tenable in the Roman Church, and the infallibility dogma 
is thus, for the present at least, disiinissed from the domain of 
ptactic^ action to that of speculative theory 

The blhllogiwliy of -the Vatican Council w very copious, but the fbUo-ffing 
■works will snfflee for most students to consult -^eeconl, Storia del GmeXlio 
Vatioano, Borne, 1873 ; J, Friedrich, QesiMchte da vatihanischen Kwvddt, Bonn, 
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1877-87, Id, TagclrueJi, wahretid des mtieaniscJien Concils gefuM, Nordlln- 
gan, 1373, Id, Locimenta ad Illustrandum Concilium raticannm, Nunllin- 
^n, 1878 , Qmrinus, Romische BHeJe lom Coticil 1S70 (also an English version) , 
Pomponifl licto, Olto MesiaRoma durante %l Coiiciho Vaitcano, Florence, 1S73 
(also an English version) , Mlchelis, Kurze Geschichte des vatieamschen Coneile, 
Constance, 1875 , Friedbem, Samwlung der ALtenstuoke gum erBien •raiicaniscJitn 
Coneil, Tubingen, 1872, Frominann, Geschichte imd Kritik des laticanischen 
Concils, Gotha, 1872 , Pius IS , Biscorsi del Sommo PonteJlcePlo IX pronungiatl 
in Vattcano, Bome, 1872-73 ; FYond, Actes et Histolre du Connie CEnmhihiue de 
Rome, Paris, 1870 73, 8 vols folio , Arthur, The Pope, the Xings, ami the People, 
Belfast, 1877 (E F L.) 

VATTEL, Emee de (1714-1767), an eminent jurist, 
was the son of a Rotestant minister, and was bom at 
Couvet, in the prmcipality of Neucbfitel, on 25th August 
1714. He studied at Basel and Geneva During his early 
years his favourite pursmt was philosophy , and, having 
carefully exammed the works of Leibnitz and Wolf, he 
pubhshed in 1741 a defence of Leibnitz’s system against 
Crouaaz. In the same year Vattel, who was bom a subject 
of the king of Prussia, repaired to Berlin m the hope of 
obtaining some pubbe employment from Frederick II , but 
was disappointed in bis expectation. Two years later be 
proceeded to Dresden, where he experienced a very favom- 
able reception from Count Brubl, the minister of Saxony. 
In 1746 he obtained from the elector, Augustus EH,, the 
title of councillor of embassy, accompanied with a pension, 
and was sent to Bern in die capacity of the elector’s 
minister. His diplomatic functions did not occupy his 
whole time and much of his leisure was devoted to literar 
ture and jurisprudence Among other works be pubbsbed 
Loisvrs Philosophiques (1747) and Melanges de Litth'aturey. 
de Morale^ et de Politique (1757). But bis reputation 
chiefly rests on bis Proxt des Gens, ou Prmcipes de la Loi 
Naturelle appliques d la Conduiie et aux Affaires des 
Natvms et des Souverains (Neuchfitel, 1758). During the 
same year he was recalled from Switzerland, to be employed 
in the cabinet of Dresden, and was soon afterwards 
honoured with the title of privy councillor. His labours 
now became so intense as to exhaust bis strength, and his 
health broke down. After a period of rest he returned to 
Dresden m 1766 ; but his renewed exertions soon produced 
a relapse, and he made another excursion to Neuchfitel, 
where he died on 20th December 1767. BQs last work 
was entitled Questions de Droit Waturel, ou Observations 
aur le Traite du Droit de la Nature, par Wolf (Bern, 1762). 

Yattel’s DroU des Gena, which is founded on the works of Wol^ 
had m its day a great success, in truth, greater than it deserved. 
Hia principal and only merit consists in his having rendered the 
ideas of that author acc^sihle to the pohtical and diplomatic 
world The Droii des Gens passed through many editions, and 
■was translated into various languages (English in 1760) 

VAIJBAN, Sebastibn Lb Pbjbtbe de (1633-1707), 
marshal of Erance, was bom in the neighbourhood of 
Saulieu in Burgundy (now in the department of C6te-d’Or) 
on 15th May 1633. At an early age he was left an orphan 
m very poor circumstances, and his boyhood and youth 
were spent among the peasantry of his native place, thus 
enabling him to gain that sympathetic insight into the 
condition of the agricultural classes which he afterwards 
showed in his economic writings. He owed his early 
education and bis first mstruction m the rudiments of 
mathematics and surveying to a friendly cur4, who had 
taken an interest m him and discerned his abilities. At 
the 'age of seventeen he joined the Spanish troops under 
the pnnee of Cond6, but after about a year’s campaigning 
was taken prisoner by the French. He &en became kno-wn 
to Mazann, who treated him with kindness and enlisted 
him m the service of the kmg In 1653 he first earned 
repute as an engineer by the share be bad in the capture 
of Sainte-Menebould, and after further distinction at 
Stenay and Clermont he was given a lieutenancy and re- 
ceived in 1666 hia commission as an “ingenienr du roi.” Be- 
tween that year and the peace of 1669 he took part in 
numerous successful sieges — especially those of Gravelmes, 
i Ypres, and Oudenarde. After the cessi on of Dunkirk, Fort 
XXIV. — IS 
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Louis, and Slardyke in 1662 lie liad cliarge of tlie workof 
fortifying them as frontier towns. On the renewal of war in 
1667 he saw much service in Flanders, and gained special 
distinction in the siege of Lille, of which town he ultimately 
became governor, the king making him a lieutenant in the 
guards and bestowing on him a pension. The ongmahty 
and success of his methods were now fully recognized, and in 
1669 he drew up, at the instance of Louvois, his first exposi- 
tion of the theory of fortification {M^ovre pour Sermr 
Iristruction dans la Condutte des Si^e8\ which was after- 
wards published at Leyden (1740) In 1673 Vauban ac- 
compamed Louis XTV. on his Dutch campaign, and directed 
the more important sieges, afterwards superintending the 
demolition or reconstruction of the captured places. In the 
following year his principal achievement was the capture of 
Maestricht, and m 1677 he had the chief credit for the fall 
of Valenciennes and Cambrai. In the latter year ha was 
appomted commissary-general of fortifications in succession 
to Olerville, and thus gained an opportumty, which in the 
following year he diligently used, for practic^y reconstruct- 
ing the entire land-defences of France In the short war of 
1683-84 he gamed further distinction by the fall of Luxem- 
bourg, and during the campaign of 1691-92 the names of 
Mons and Namur were added to the long list of his successes 
In 1686 Vauban had the courage to make a representation 
to the king in favour of the republication of the Edict of 
Nantes ; and about 1697 he wrote his almost equally bold 
Projet d!%m Pixme Royale, which, however, was not pub- 
lished until 1707 (see Politioal Economy, vol xix p. 359) 
In 1693 he was made a grand cross of the order of St 
Louis, and in 1703 marshal of France. The close of his 
life, which was saddened by the consciousness of waning 
influence and failing health, he devoted largely to the 
arrangement of the voluminous manuscripts {Mes Oisuodi^ 
which contained his reflexions on such subjects as the art 
of war, administration and finance, agriculture, commerce, 
and the like. He died at Paris on 30th March 1707. 

For Vauban’s work as a imlitarv engmeer, see Foetifioation (vol. 
IX. pp, 441-446) The Omvetis long remamed unpublished, and of 
the twelve manuscnpt volumes containing them several seem to 
have been hopelessly lost , the ftagmentary lemains were published 
in three volumes at Paris m 1841-43 The TraiM de VAUaqta des 
JPlojces, written m 1703, and that De Za Difense des Places, wntten 
a few months before Ins death, were published together in 1737. 
Among the subjects in which Vauban took a lively interesi^ and 
on which he wrote memoirs, may be mentioned the fortification of 
Paris, the inland navigation of France, its army organization, espe- 
cially m the artillery service, and the limits or ecmesiastical power 
in t^poral inatters The introduoiion of the socket-bayonet into 
the French army is usually ascribed to Vauban, 

' VATJOLHSE^ a department of France, formed in 1793 
out of the counly of VenaiBsin (695 square miles), the 
principality of Orange (62 J square miles), and a part of 
Provence (616^ square miles), lies between 43° 39^ and 44° 
26' N. lat. and 4* 38' and 5° 45' E. long., la bounded by 
Didme on the N., Basses-Alpes on the E,, Bonches-dn- 
Ehdne (from which it is separated by the Durance) on the 
S , and Gard and Ardbche (from which it is separated by 
tiw Rhone) on the "W. It has also an enclave, the canton 
bi in tixe department of' Drbme The western 

thiid'of belongs to the Rhone valley, and con- 

sists pi rich and fertile plains of Orange, (^rpentrasr, 
and CavnIlPtt, ihe east, ivith a general west-south- 
west cliroctieuaaadj;p&?aJlil to one another, are the steep 
Ibarteto mngssbf V®J!tdujsi,Vfwiclnse, and Lnb6ron, consist- 
ing^ of limestones and sandstolttes. The first-mentioned, 
which thp most n0riihetljr,^h^ a jnaaxmnim elevation "of 
6273 feetj the <mlnar»,ting whidiisa meteoro- 
logical observatoiy, is isolated arid flie Vancluse 

chain does not rise abqre 4075 feet. The most southerly 
ranges that of Lubdron (3691 feet), is rich in palaeonto- 
logical remains of extant mammals (the lion^ gazelle, wild 
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boar, ifec ). The Rhone is joined on the left by the Aygues, 
the Sorgue (rising in Petrarch’s celebrated fountain of 
Vaucluse, which has given its name to the department), 
and the impetuous Durance The Sorgue has an import- 
ant tributary in the Ouvfeze and the Durance in the 
Coulon (or Calavon) These and other streams feed 
numerous irngation canals, their channels are sometimes 
quite dry in summer. The climate is that of the Mediter- 
ranean region The valley of the Rhone suffeis from the 
mistral (see vol. ix p 607), but the other valleys are 
sheltered by the mountains, and pioduce the oleander, 
pomegranate, olive, jujube, fig, and other southern trees 
and shrubs The mean annu^ temperature is 55° Fahr 
at Orange and 68° at Avignon ; the extremes of tempera- 
ture are 6° and 105° Fahr Snow is rare The south wind, 
which IB frequent in summer, brings ram. The average 
annual rainfall is 29 mches in the hill region and 23 in 
the plains. 

Of the total area of 881,610 acres 679,737 am cultivated, — ceieals 
occupying 232,260 acres, mai’ket and other gaifiens 41,085, meadows, 
pastures, aud orchards 89,950, industrial vegetable pioducts 18,993, 
summer fallows 68,489, vines 24,690, and woods and forests 197,049. 
The hve stock in 1880 included 11,412 horses, 16,602 mules, 4410 
asses, 2079 head of cattle, 46,406 pigs, 11,660 ^ats, and 166,040 
sheep of native and 6983 of impioved breed. There were 11,701 
beehives (104 tons of honey and 28 tons of wax) Amongst wild 
animals the otter and beaver occur along the bank of the Bhone 
The crops in 1884 were returned as follows— 2,161,386 bushels of 
wheat, 7309 of meshn, 89,476 of rye, 60,208 of barley, 1677 of 
buckwheat, 17,162 of maize, 240,860 of millet, 446,920 of oats, 
4,247,800 of potatoes, 21,680 tons of beetroot, and 197 tons of 
tobacco. In 1880 early vegetables were produced to the value of 
£384,940, and stone fruit to the value of £13,841 The olive crop 
amounted to 238,928 bushels (622 tons 17 cwts of oil) In 1884 
4,779,286 gallons of wine were obtained (avei-age for precedmg ten 
years 2, 662, 384 gallons) In the same year 766 tons of silk cocoons 

were produced. The pnylloxem has reduced the area of the vme- 
yards from 79,000 to 13,000 or 14,000 acres ; American vines are 
now being mtroduced. The culture of madder and the niulbeny is 
dunmisbing, while ihe Chmese grass-doth plant, beetroot, sorghum, 
and millet are grown m increamng quantities. The tiuffle markets 
of Ckrpentras and Apt are importmit. Ligmto and coal (11,882 
tons m 1882), iron, and sulphur are mined ; noh deposits of plaster, 
stone, clay, and ochre are worked , and there is a large variety of 
mmeral springs. The chief industnal estabhshments are manu- 
&ctone3 of nuuider dye, silk-mills (4295 woikmen), silk-spmuiug 
factoriffl (3366 spindles and 411 woikmen), oil-mills, flour-mills, 
paper-mills (1047 workmen and 2700 tons of paper m 1880), 
wool-spmnmg factories (2645 spmdles and 869 woikmen), confec- 
tionery estaohsliments, manufactones of pottery, eaithenwai’e, 
bncks, mosaics, tinned piovisions, chemicals, candles, soap (2600 
tons m 1880), and hats, biewenes, pnddhng works, iron and coppei 
foundries:, eabmet workshops, bla^ furnaces, saw-mills, edge-tool 
workshops, and nursery gardens Coarse cloth, carpet^ blankete, 
and ready-made clothes are also produced. Vaucluse has 135 miles 
of railway, 97 of national roads, aud 2380 of other loads The 
population increased by 74,670 between 1801 and 1865, but 
trom that date to 1886 it diminished Iw 24,804, owing to the decay 
of the madder and wine mduatries In 1881 the department had 
244,149 inhabitants, and in 1886 241,787. Vaucluse fonns the 
aichiepijscopal diocese of Avignon, has its court of appeal at Nimes, 
and belongs to the Marseilles army corps. It is divided mto 4 
; arrondissements (Avignon, chef- hen or the department, with 
86,366 inhabitants in 1886 , Apt, 4298 ; Carpentras, 8663 ; and 
Oran^, 8904), 22 cantons, and 160 communes CavaiUon (6164 
inhabitants) is famous for its early vegetables and its iroit 
Vaison (1988 inbabitanta) is rich in Roman Mmains, and possesses 
an interesting cathedral aud a mined castle of the counts of 
Toulouse. 

YAUD (Germ. Waadt), a, canton of Switzerland, ranking 
as nineteeutb in the Confederation, takes its name either 
from the German Wald (a wood) or, more probably, from 
Wldsch, the term apphed hy Teutonic to non-Tentonic 
tnbes. It is of very irregular shape, as it owes its exist- 
ence solely to historical causes. Roughly speaking it 
includes tiie wholb north shote of the Lake of Geneva 
It stretches on the south-east as far as St Maurice and 
takes in (3li4teau d’Oex, while to the north-west the Jura 
and the Lake of NeuchUtel are its boundaries. The dis- 
trict of Avenches (entirely surrounded by the canton of 
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Treiburg) and a long narrow tongue running up to Payenie 
are also within its boundanea The total area is 1244*3 
square miles, larger than that of any other Swiss canton 
except GrauWden (Gnsons), Bern, and Valais. Of this 
total 1053*6 square miles are classed as productive, forests 
occupying 282 and vines 24 8 square mdes This is a 
larger extent under vines than in any other canton save 
Tessin (Ticino), and more than one-fifth of the total wine- 
growing districts in the whole Confederation Of the im- 
productive portion lakes occupy 164 1 and glaciers 4 3 
square miles, while towns and buildmgs cover 5 7 The 
highest point is the Diablerets (10,667 feet) in the south- 
east comer. The population in 1880 amounted to 238,730 
(an mcrease of 7030 smce 1870), a larger number than 
in any other canton except Bern and Zurich. Of these 
212,164 are French-speaking, 21,692 German -speaking 
(many persons from the German-speaking cantons eommg 
thither to learn French), and 2518 Italian-speaking In 
religion 219,427 are Protestants (Calvinists), divided be- 
tween the “national church” (19*20) and the “free church” 
(1*20). The capital is Lausanne (30,179 inhabitants, or 
with the surrounding districts 37,427), which smce 1874 
has been the seat of the federal tribunal It is the largest 
town in the Confederation after Zurich, Basel, Geneva, 
and Bern. Other important places are Vevay (7820 m- 
habitants) and Yverdon (5968). 

Agriculture is the mam occupation of the people , the land is 
much subdiviiled and veiy highly cultivated. The vineyaida em- 
ploy 20,000 peisona About one-thud of the wme produced is ex- 
ported, the hest-knoiva vaneties bemg Yvorne (white) and Cortaillod 
(red) There is not much industry, except that of the watch- 
makers in the Jui*ft; and the commerce is comparatively unim- 
portant. Many foreigners reside in the canton, particularly on the 
shores of the Lake of Greneva, from Lausanne to Villenenve (as 
formerly Gibbon, Yoltaire, and Rousseau) Montreux is a favourite 
wmter lesidence, and its growth may be judged of from the fact 
that its inhabitants moreased fiom 3211 in 1849 to 4379 m 1860, 
6659 m 1870, and 8017 m 1880, the increase bemg specially marked 
smce the opening of the railway m 1861. The railways are 168 
miles m lengtli, Besides a “ ligne regionale” on the high road from 
Lausanne to Echallens, and ttie cable railways from Lausanne to 
Ouchy and from Temtet to Ghon. In educational matters the 
canton holds a high place The academy of Lausanne dates from 
1537 , and there are a veiy large number of schools and educational 
establishments at Merges, Lausanne, Vevay, and elsewhere. Pesta- 
lozzi’s celebrated instSution flourished at Yverdon from 1805 to 
1825 Among the remarkable historical spots in the canton are 
Avenches (the chief Soman settlement m Helvetia), Granson (scene 
of the famous battle in 1476 agunst Charles the Bold), and the 
castle of ChiUon (where Bonnivard, the pnor of St Victor at Geneva, 
was imprisoned from 1531 to 1636 for defendmg the fi-eedom of 
Geneva agamst the dnke of Savoy). 

Eistory — The eaily history of the main port of the territories 
comprised iu the present canton is identical with that of south-west 
Switzerland generally. The Komans conquered (58 B o ) the Celtic 
Helvetii, and so thoroughly colonized the laud that it has remamed 
a Romance-spealang diatnct, despite conquests by the BuiCTudians 
(5th century) and iWks (532) and the incursions of the Saracens 
(10th century). It formed part of the empire of Charlemagne, and 
of the kingdom of Ti’ausjurane Burgundy (888-1082), the memory 
of good queen Bertha,” wife of King Rudolph. II , b^g still held 
m h^h honour On the extinction of the house of Zarmgen (1218) 
the counts of Savoy gradually won the larger part of it, especially 
iu the days of Peter 11., “ le petit Charlemagne ” (died 1268) The 
bishop of Lausanne (to whieh place the see had been transfmred 
from Aventicum by Maiins the Chronicler at the end of the 6th cen- 
tury), however, stdlmamtained the tempoi’al power given to him m 
1011 by the king of Bmgundy, and m 1270 became a prince of the 
empire. (We must be cai’aM to diatmguish between the present 
canton of Vaud and the old mediaeval Pays de Vaud • the diatricts 
formmg the piesent canton very nearly correspond to the Pays Rom- 
' and. ) In the 15th century Bern began to acquii'e lands to the south 
from the dukes of Savoy, and it was out of those conque^ that 
the canton was formed in 1798. In 1476 she seized Aigle, in 1476- 
76 (hi concert with Freiburg) hkihallens and Granson as well as 
Orbe (the latter held of the duchy of Burgundy). Vaud had been 
occupied by Bern for a tune (1475-76), but the final conquest did 
not take place tdl 1586, when both Savoyard Vaud and the hishonnc 
of Lausanne were overrun and annexed by Bern (formally ceded in 
1684), who added to them (1665) Chflteau d’Oex, as her share of 


the domains of the debt-laden count of Giny^;ies in the division 
of the spoil she made with Fieiburg In 1565 the liberties of Vaud 
ueie, by a special treaty, placed under the guaiantee of Fmnce 
Bern in 1526 sent Farel, a preacher fi-om Dauphiue, to caiiy out the 
Reformation at Aigle, and after 1536 the uewiehgion was imposed 
by foice of arms and the bishop’s residence moved to Freiburg 
(pennanently from 1663) Thus the whole land became Pi otestant, 
save the distnct of Echallens Vaud was ruled very harshly by 
bailiffs from Bern In 1588 a plot of some nobles to hand it 
over to Savoy was ciushed, and m 1723 the enthusiastic idealist 
Davel lost his life m an attempt to raise it to the rank of a 
canton Political feehng was therefore much excited by the out- 
break of the French Revolution, aud a Vaudois, F. 0 de la Harjie, 
an exile and a patiiot, pei'snaded the Directoiy m Pans to nmreh 
on Vand m virtue of the rights confened by the tieaty of 1565 
The French troops were received enthusiastically, and the “Le- 
manic republic ” was proclaimed (Januaiy 1798), succeeded by the 
short-lived Rhodonic republic, till m Maich 1798 the canton of 
Leman was formed as a distnct of the Helvetic repubho This 
con*e^nded precisely with the piesent canton minus Avenches 
and Payeme, which were restored to it in 1803 The new canton 
was thns made up of the Bernese conquests of 1476, 1476-76, 1536, 
and 1566 The constitutions of 1803 aud 1815 favoured the towns 
and wealthy men, so that an agitation went on for a i-adical change, 
which was effected in the constitution of 1831. Onginally acting 
as a mediator, Vaud finally joined the anti-Jesmt movement 
(especially after the Radicals came into power in 1845), opposed 
the Sonderbund, and accepted the new federal constitution of 1848, 
of which Druey of Vaud was one of the two drafters. From 1889 
to 1846 the canton was distracted by religious struggles, owing to 
the attempt of the Radicals to turn ^e church into a simple depart- 
ment of state, a stmggle which ended in the sphtting off ot the 
“ free church.” The cantonal feeling m Vaud is veiy stiong, and 
was the main cause of the failure of the pi eject ot rensmg the 
fedeial constitution in 1872, though that of 1874 was accepted 
In 1879 Vaud was one of the three cantons which voted (though 
m vam) agamst a gi-ant in aid of the St Gotthard Railway. In 
1832 the Radicals obtamed a great majoiity, and in 1885 the con- 
stitution of 1861 was revised The Govemment consists of a 
great council (one member to eveiy 300 electors) for legislative and 
a council of state of 7 members (chosen by the gieat council) for 
executive purposes. 6000 citizens can compel consideration of any 
project by the legislature (“initiative,” first m 1846), and the re- 
ferendam exists m its “facultative” foim, if demanded by 6000 
citizens, and also in case of expenditure of over a million francs 
Capital punishment was abohshed m 1874 The canton has lately 
been passing through serious financial dificulties. In 1862 the 
south-west Antler was slightly altered in consequence of a dispute 
writh France as to the valley of Dappes. 

See A Yerdefl, ffiMoire du Canton de Vaud (2d ed , 4 rols ), and L. YuUiemin, 
Le Caxton dv, Vaud (3d ed , 1S85). 

YAUDOIS. See Waldenses. 

VAUGHAK, Heney (1621-1693), called “the Silurmt,” 
poet and mystic, was born into an ancient Welsh family 
settled at Skethiog-on-Usk, in the parish of Llansaintfraed, 
Bredknockshire, m 1621. From 1632 to 1638 he and his 
twin brother Thomas were priYately educated by the rector 
of Llangattock, and then they proceeded to Jesus College, 
Oxford. At what time Henry left the umversity is not 
known , but it was evidently after he had studied for some 
time in London and had been introduced into the society 
of men of letters that he printed his firat volume, Poems, 
vydJi Tenth Satire of Jitveaial Engluhed (1646) Of this 
pubheation he was afterwards, very needlessly, ashamed 
Vaughan presently became a physician and returned to Ms 
native country, first for a while practismg m the town of 
Brecon, and then setthng down for the remainder of Ms 
hfe in SketMog, From this place he sent forth his col- 
lection of sacred poems, Silee Scintillans, in 1650, of wMch 
a second part appeared in 1655, and the secular poems of 
Ms Olor Iscanm, prepared for the press m 1647, and pub- 
Imhed without his consent by his brother Thomas m 1651 
A mystical treatise in prose, The Mount of Olives, followed 
iijL 1652, and then two prose translations, Flores Sohtudi- 
ms, 1654, and Mermehcal Phymk, 1655, The world took 
little notice of these performances. In 1678 an Oxford 
friend collected the nuscellaneous verses of Vaughan’s 
middle hfe in a volume entitled Thalia, Redwiva. Henry 
Vaughan died at SketMog on 23d April 1693, and lies 
buried in the chmehyard of Llansaintfraed. 
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As a poet Yauglian comes latest in the so-called “ metaphysical “ 
school of the 17m century He is the most remote of the disciples 
of Donne, and follo-ws him mainly as ho saw him reflected in George 
Herbert He analyses bis expenences, amatoiy and saeied, witii 
excessive ingenuity, sti iking out, every now and then, through his 
extreme intensity of feehng and his close though limited observation 
of nature, lines and phrases of marvellous felicity He is of imagina- 
tion all compact, and is happiest when he abandons himself most 
completely to ins vision, verse is apt to seem crabbed and 
untunable m comparison with that of Crashaw, and even of Herbert 
at his best. “The Retreat,” with its Wordsworthian intamstions, 
“The World,” mainly because of the magnificence of its opening 
lines, and “Beyond the Veil” are by far the most popular oi 
Vaughan’s poems and represent him at his best. His passion for 
the Usk, and his desire to immortalize that pastoral nver, are 
pathetically proraineut m his writings His metrical ear was not 
fine, and he affected, almost more than Herbert himself, tortured 
and tuneless forms of self-mvented stanza. 

The earlier works of Heniry Vangban, In prose and verse, were eollected in a 
very limited private edition In four volumes, in 1S71, by Dr A. B Qrosartu The 
Hev H F Lyte edited the sacred poems alone in 1847, up to which tune 
Vaughan was practically unknown os a poet 

YATTn- TTA'N T, Thomas (1621-1666), “the Eosicrucmn,” 
■was the twin brother of Henry Yauosan (see above) 
When Thomas left Oxford he went in'to the church and 
bei^tme rector of his native parish Llansaintfraed until 
his ejectment, "when he settled at Oxford as an alchemist 
He died at Albury on 27th February 1665, poisoned by 
the fumes of a cauldron. Under the pseudonym of 
Eugeuius Philalethes, Thomas Vaughan produced eleven 
volumes defending and describing the tenets of the Bosi- 
cmciajis. The titles of these — among -which are The Manr 
Mouse, 1660 j The Second Wash, 1651; The Fame and 
Confession of the Fraternity of the Fosy Gross, 1652, 
Avia Lvds, 1652; and Euphrates, 1653 — are not more 
extraordinary than their style Henry More the Platonist 
engaged m controversy with Thomas Vaughan, deep 
caUing unto deep in pamphlets, 

VAUQUELIH, Louis Hioolab (1763-1829), French 
analytical chemist was bom at Saint-Andr6-d'H6bertot in 
Kormandy on 16th May 1763. His parents, although very 
poor, sent him to school to fit him for the coveted post of 
a gentleman’s servant at the chateau. At the age of thirteen 
or fourteen Vauquelin went to Eouen as laboratory boy 
with an apothecary. He did not remain long there , but 
his interest in chemistry was fairly aroused, and he began 
to make experiments and take notes. His master, finding 
him so engaged on one occasion, tore up his note-boot and 
ordered him to keep to his menial Tvort for the future. 
Vanquelin had spirit enough to resmit this treatment ; he 
borrowed, six firwcs from a friend and walked to Paris 
to seek his fortune. For a time his prospects were very 
dark ; after getting afid losing two situations he became 
lU, -was sent to the public hospital, and when convalescent 
foxmd himself once more ■without money or friends. At 
length, however, he met a humane apothecary, Cheradam^ 
who took him in and treated him with kindness. Vauquehn 
at once resumed his studies, and devoted every spare minute 
to learning, Cheradame introduced him to Fourcroy, who 
hf4 himself worked his way up from poverty, and from 
t^ tinm Vauquebn’s fortime was made Henceforward 
his attention to chemical analysis without m- 
or variety until his death, which occurred at 
onijl^:^ November 1829. At first his work 
a|)patu^ m ^ friend and patron, then in their 

joiut names; bat he commenced to publish on his 

owm authority, £md -wota more papers than any 

other chemist hj|s,evfs: ^ther tc^ether or success- 
ively Vatuju^ held of ^ospector of min^ 

professor at the' glchodl of ah Polytechnic 

School, assayer of gold and, aitv^ professor of 

chemistry in the College Of France, s^e^c^^o^ the^ Council 
of Industry and Commerce, commissioner on the pharmacy 
laws, examiner to the Polytechnic School, and, finally, was 


successor to Fourcroy himself, at this last step all the 
other candidates retired m his favour. 

Vauquelm’s life was uneventful ; his nature -was quiet and retir- 
ing , he never desired to mix with the world , and even m the tui- 
moU of the Revolution his interest centred m the laboratory. He 
was emphatically one -who lived for his wort alone He never 
mained He does not appear to have communicated with his 
parents after he became wealthy The one bright featuie in the 
somewhat colourless character of his later life was the fact that ho 
suppoited Tourcroy’s aged sisters after his old fiiend died 

As an analyst Vauquehn came at the right time The theory of 
chemistry was being built afresh on a basis of experiment ; all 
substances, natural and artificial, weie being classified oytheu’ com- 
position , and it would he bard to mention any mmeial or any 
plant or animal or product of hfe that Vauquehn did not examine 
With Fourcroy he drove the piles on which the first theories in 
I pure chemistry were founded , -with Hauy he put mmeiAlogy on a 
satisfactory footing, but he himself was neither chemist nor mineral- 
ogist. Yauquelin’s name is associated -with 876 papers published 
between 1790 and 1833, and, with the exception of one or two criti- 
cisms and claims for pnonty, these were all simple records of patient 
and laborious analytical operations He propounded no theories, 
was gmded by no generalizationa, and was troubled by no problems 
save those of his methods. Given a substance, he did his best to 
find its composition, devising new processes where these seemed 
necessary, but this was all Oonsidermg the amount of work he 
did, one is surprised that only two new elements am associated with 
his name He detected glucma in beryl when analysing that 
mmeral for Hauy, and m a red lead ore from Siberia he discovered 
chromium, although, strange to say, eight years elapsed between his 
first examination of the ore and his separation of chromic acid It 
18 even more oxtraordinanr that he never suspected the existence 
of alkaloids in the vegetable and animal juices he was contmnolly 
analysing. Cuvier in his iloga argues from this that without the 
concurrence of a happy chance the greatest perseverance and the 
most admirable patience often misa the mark , a more legitimate 
inference might be that work earned on “ for work’s ignoble sake ” 
is frmtless in higher results, and that perseverance apart from a 
definite oun can accomplish littla 

TAUTEHARGUES, Luo de Claviers, Marquis de 
(1715-1747), a moralist and miscellaneous writer of con- 
siderable originality and power, -was bom at Aix m Provence 
on 6th August 1715. His family was poor though noble , 
he was very badly educated , and his heedth was weak. He, 
however, entered the army early and served for more than 
ten years, taking part in the Italian campaign of 1736, 
and m the disastrous expedition to Bohemia six years later 
in support of Frederick the Great’s designs on Silesia, in 
which the French were abandoned by their ally. Yauven- 
arguea suffered greatly from the hardships of BeUe-Isle’s 
■winter retreat, and indeed never recovered from them. He 
was also much troubled by his poverty, and m a private 
letter written to a very intimate fnend he discusses the 
possibility of obtaining a loan from a certain rich acquamt- 
ance by nndertaking, first to get his son into hi o^wn 
regiment, or secondly to marry one of his daughters 
■within a short time and with only a reasonable do-wry. 
Hevertheless Y'auvenargues was, accordmg to the standard 
of that time, a most honourable man. Indeed he seems 
to have pushed honour to the pomt of naivety, if it be 
trae that, weary of waiting for promotion, he addressed 
himself, not to any minister, or, more wisely still, to some 
favourite, but to the king himself. This unsophisticated 
proceeding had of course no result, and Yauvenargues 
threw up his commission, hoping — ^but unsuccessfully — 
to obtam a post in the diplomatic service His lU-luck 
pTirsned him : for, having joined his family in Provence, 
he fell ill -with a bad form of smallpox, which still further 
■weakened him. This -was in 1744. He had, besides the 
correspondence above referred to with a certain M. de 
Saint Yincens, maintained one, still more interesting and 
likewise only recently known, with the celebrated and 
ecwntric Marquis de Mirabeau, the author of EAmi des 
Momrnes, the father of the great Mirabeau, He had also, 
,-wben in garrison ,at Nancy, begun an exchange of letters 
with Voltaire, who had a very high opinion of him, and 
this, with his natural inclinaiaons, determined him to 
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literature. He published m 1746 Introduction h la \ 
Connaissance de VEyynt Eumain^ vath certain Bejiexions 
and Maxvmes appended. He died of lung disease at Paris 1 
on 28th May 1747. 

The bulk of Yauvenargues’s Tvork is very small, but its interest 
13 very considerable In the Introduction, m the Fjfiexwns, and 
in the mmor fra^ents it consists, in fact, of detached and some- 
what desultory thoughts, in the style wherem the 18th century so 
much delighted, on questions of moral philosophy and of literaiy 
criticism. Samte-Beuve has mildly said that as a literary cntic 
Yauvenargues “ shows inexperience It would be truer to say that 
this part of his woik has no value or mterest beyond that of curiosity 
He had no knowledge of any language but his own, and hia literary 
criticism IS limited to a repetition in cnide foim of the stock ideas 
of his time. Thus he exaggerates immensely the value of Eacine 
and Boileau, but depreciates Corneille and even Moliere It is 
almost suflSeient to say that he blames Mohere for choosing “des 
sujets SI bas,” and shows an entire ignorance of all French litera- 
ture before the l7th century, and of ml other literature whatsoever, 
except a certain second-hand acquaintance with the classics As 
a writer he stands far higher. His style is mdeed, according to 
strict Academic judgment, somewhat incorrect, and when he 
attempts rhetoncal flourishes (which is not often) they have usually 
the artificial and affected character — stilted or namby-pamby — 
which mors so much 18th-century wort. His strength, however, 
IS not really in any way that of a man of letters, but that of a 
moralist Even here he is not superior to the weaknesses of his 
time In his day the anti-religious or anti-Chnstian movement of 
thought was not fully declared, and he did not adopt the complete 
philosophe attitude ; m his letters, at any rate, he poses somewhat 
ostentatiously as “neutral" between the rehgious and the anti- 
religious school In some of his maxims about politics there is also 
traceable the hollow and confused jargou about tyrants and liberty 
vbich did so much to bring about, and to embitter when brought 
about, the struggles of the Revolution. It is m morals proper, in 
the discussion and application of general principles of conduct, that 
Yauvenargues shines Ho century has ever excelled the 18th in 
moral theory, whatever may have been its deserts m leroeet of 
moral practice, and no ISth-century moralist has excelled Vauven- 
argues. He is not an exact psychologist, much less a rigorous 
metaphysician. He has no worked-out or workable theory of 
moral obligation or of the moral sense Hxs terminology is merely 
popular and loose, and he hardly attempts the co-ordination of his 
ideas into any system His real strength is in a department which 
the French have always cultivated with greater success than any 
other modem people, — ^the expression in more or less epigrammatic 
language of the results of acute observation of human conduct 
and motives- The chief distinction between Yauvenargues and his 
great predecessor La Rochefoucauld is that Yauvenargues, unlike 
La Rochefoucauld, thinks nobly of man, and is altogether mchned 
rather to the Stoic than to the Epicurean theory. Ha has mdeed 
been called a modem Stoic, and, ^owmg for the vagueness of all 
such phrases, there is much to be said for the description. 

An edition of the WorTsa of Yauvenargues, slightly enlaiged, 
appeared in the year of his death, and in or m whole has been 
frequently reprinted, all editions, however, being superseded by 
that of M Gilbert (2 vols , Pans, 1857), which contains the previ- 
ously unpublished correspondences above referred to and all other 
attainable matter, mclumng some Dialogues of the Dead, some 
“characters” in imitation of Theophrastus and La Bruy^re, and 
numerous short pieces of criticism and morahzmg Yauvenargues 
has been frequently written about, the comments best worth read- 
ing, besides those contained m Gilbert’s edition, being four essays 
by Sainte-Beuve m Oauseries du Dmdi, vols. in. and xiv. 

VEOELLIO. See Titian. 

YEDAJSTTA. The Vedanta is the first and most impress- 
ive structure of Indian philosophy, the creed of intellectual 
Hindus, and the basis of the popular Hindu rehgions. Ita 
earhest germs lie in the Mantra portion of the Veda. The 
Nasadlyasiikta {Bigvedaj x 129) propounds the genesis of 
the world from an inscrutable principle, darkness, neiilier 
existent nor non-existent, and from “one that breatihed 
without afiSation, other than which there was nothing, 
beyond it nothing ” The genesis of things from a nniver^ 
is taught in the Purushasukta [Rigveda, x 90) The 
unreality of the internal and extern^ orders of things, and 
the sole reality of a supreme spirit, or impersonal self, are 
set forth in the XJpanishads or later portions of tiie Veda. 
The teaching of these XJpanishads exphcated and system- 
atized, with little or no addition, constitutes the Vedanta. 
It has innumerable expositors among the Indian school- 


men, of whom the most illustrious is Sankaincharju (see 
Sanszuit Literature, vol xxi p 290), a philosopher of 
Kerala or Malabar, who lived, it is supposed, between 650 
and 740 

The term “vedanta,” end of the Veda, is a synonym of 
“ upanishad.” XJpamshad is said by the Indian schohasts 
to denote, in the first place, the knowledge of the imper- 
sonal self, the science of absolute being, ^a') amcUmajndna, 
hraJmiavidya, in the second place, any treatise imparting 
that knowledge The doctrmes of the Upanishads con- 
stitute the jndnaJcarula, or gnostic portion of the Veda, 
as distinguished from the lai'rtiakdnda, or ritual portion, 
comprised in the Sanihitas and Brahmanas. They consti- 
tute also the pardvidyd, or superior science, dealing with 
cessation from volition and action, and leading to extrica- 
tion from metempsychosis, as distmgnished from the 
apardindya, or inferior science, of the Somhitas, Erah- 
manas, and Vedangas, which deals with action, and pro- 
longs metempsychosis, leadmg only to higher embodiments 
m this world or m the paradises of the deities The 
Vedanta philosophy is also called Aupanishadi Mimansa, 
Brahmi Mimansa, ^ariraki Mimansa The Sutras oi 
mnemonic formulas m which the system is developed are 
the Vedantasutra, Brahmasutra, and ^arirakasutra The}’^ 
are ascribed to Vyasa or Badarayana. The system is further 
styled the Uttaramimansa, as an mvestigation of the later 
portion of the Veda, as distinguished from the Purvami- 
mansa of Jaimim, which is an investigation of the earlier 
portion of the Veda. The purport of the Purvamimansa is 
dharmc^ijruisd, inquiry into sacred prescription , the pur- 
port of the TJttaramimansa, or Vedanta, is hrcJmajijndsd, 
inquiry into the real nature of the souL 
Theie is, according to the Vedanta, but one substance or reality, 
mgenerable, immutable, incorruptible, eternal, and this is the 
supreme spirit, the impersonal mf, the spintual absolute, atnmn, 
paramSiman, brahman The senes of bodies and of environments 
through which the soul appears to pass in its perevacafidruait are 
illusive, unreal, the fluents of a fictitious illusion, in&yd, pralcnti, 
avycdda, avyahnta. The individual soul, jlvatman, tyndnSlman, 
IS personal only in fictitious semblance, only so long as it is impli- 
cated mthe series of transnugratory states, and is m truth impersonal, 
one with the undifferenced self or Brahman. Its apparent and 
fictitious individuahty, and its apparent action and suffering, are 
the indmduahty, the action, and the suffering of its illuso^ ad- 
juncts, the orgamsm and the faculties The unity of all souls in the 
one soul is the highest truth, or, properly speaking, the only truth 
On reaching and realizing tins truth the individual soul returns to 
its isolation or state of pure nidetennination. The duality of 
experience is fictitious and is surmounted by the tme intuition, 
samyaggndna, On the side of thismtuition there abides only “ the 
existent, the intelligence, the beatitude ” 

Indian, philosophy, and in particular its earliest form, Hie plulo- 
aophy of the ITpaniahads, or Vedanta, is governed throughout hy 
two needs. First, there is the need to give consistency and coher- 
ence to existing imagery, physical and hyperphysical, to work out 
a conception of the totality of things, ^condly, there is the need 
to put a stop to the miseries of metempsychosis. The idea of 
transmigration, foreign to the Indo-Aiyans of the Yedic hymns, 
appears to have been taken up by their successors from the lower 
races with which they intermingled, while retaining their supremacy 
among them. The Indo- Aryans of the Yedic hymns found life 

E laasiirahle and exciting. They prayed to the gods for their 
.nndred years of it, and for an after-life with the whole body 
[ This view of life was replaced by one of horror and aversion, 
pervading everything IndW with its gloom, — ^the expectation of 
oaie, bereavemenf^ sickness, pain, and death, m body after body, 
and through eon after icon. 

The effort to work out a coherent and complete idea hy means of 
some principle of unity appears in, Hie following passages 

In the Muiidaka Upanishad . “Saunaka, the householder, ap- 

S ehed Angiras and said, ‘Holy sir, by knowing what may ail 
universe be known?’ Angiras replied, ‘Two sciences are to 
be known which they that transmit the Yeda propound, a supenoi 
and an inferior science. Of these the iiffenor is the JRigveda, &c. 
The superior is that hy which that nndeeajing heing is attained. 
That which none can see, none can handle, which is without kindred, 
without colour, which has neither eyes nor ear^ neither hands nor 
feet, which is imperishable, infinitely diversified, everywhere pre- 
sent, wholly imperceptible, — that is the immutable, that it is that 
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sages beliold as the source of all ’ ” In reference to this text the 
scholiast Anandagin says, “If we hnow the pnncipiicm, the upd~ 
dSna, of things, we shall know all things, inasmuch as ^ ^ings 
have pre-existed in and are identical with then causes.” Sanka- 
rilcharya says “ In daily life things are known to ordinary people, 
if the unities ai*e known under which those things are contained 
For example, individual pieces of gold are known under the nature 
of gold. Thus the question of the text is, what is the one cause or 
emanatory principle of the diversity of the universe, which known 
everythir^ else is knoivn f ” , 

In the Ghhandogya Upanishad “ His father said to him, ‘ Svs- 
taketu, thou art high-minded, wise in thy own conceit, and proud 
Tell me, hast thou asked foi that instruction by which the unheard 
is heard, the unthought thought, the unknown known?’ He 
answered, * How is that mstruction given, sir ? ’ Hia father said, 
‘ Dear son, as by one lump of clay all that is made of clay becomes 
known, being a modification of speech only, a chan^, a name, and 
the cday being the only reality , as by one piece of iron all that is 
made of iron becomes known, being a modification of speech only, 
a change, a name, and the iron being the only reality ; as by a pair 
of scissors all that is made of steel becomes known, being a modifica- 
tion of speech only, a change, a name, and the steel being the only 
reality ; — such is the method of that mstruction.’ Svetaketu said, 
‘ Sir, doubtless my teacher knew not that, for, had he known it, how 
cordd he have failed to tell me of it ? Do thou therefore teU me of 
It.’ His father said, ‘Be it so, my dear son Existent only, fan- 
youth, was this in the hegmmng, one only, without duality Some 
indeed have said, non-exiatent only was this in the beginmng, one 
only, without duality From that non-existent the existent pro- 
ceeded But how could this be so ? how could entity proceed out 
of non-entity ? ’ ” 

In the Svetawatara Upanishad “ Those that proclaim Brahman 
say, What is the praicipvwm'i Is it the impersonal self? From 
wW have we proceeded into life ? into what do we return ? 
what are we upheld as we pass through pleasures and pains ? Is 
time the priwipvttm^ Is the inherent property of things their 
pnncipiim ? Is chance ? Are the elements ? Or is the moividual 
soul the origin of aU thmgs ? Or is the sum of these Hiepnimpium ? 
Neither is any one of these, nor are all of these, the prmetpium, 
for it is the impersonal self. It is not the individual self, for that 
is not mdependent, being subject to pleasures and to pains,” ^ 

The most powerful incentive to speculation was the yearning to 
escape the m^nes of transmigration. The soul has to pass through 
hunger and thirst, son*ow, bereavement, decrepitude, death, in 
body after body, through after age. The mmvidual soul has 
to look forward to continue suffering through a cormtless series of 
embodimenta The series is without beginning, and, until the 
individual learns his impersonal nature, without end. The senes 
of transmigratbry spheres is projected and retracted, projected and 
retracted, from before all time, Penods of evolution mid of dis- 
solution follow each other from and to etermiy. Any intervals of 
pleasure m the senes of states through which the soul passes are 
fugitive and nnsatia:^ng Even the ^easures of the paradises of 
the deities axe tamted with the fear or their expiry, and with the 
ineq^uaJities amongst the jpartieipantB. They also are part of the 
darkness m which evorytumg appears to be involved. 

The transmigratory series, or soma&m, is said to consist of 
agents, actions, and fruits of action. The fruits of action are the 
bodies and the environments allotted according to good or evd 
works. It IS described as an nnbroken succession of evils, — ^birth, 
death^hereavbment, and other sorrows, — ansing from transition ftom 
body to body. The individual soul floats down tiie stream, “like 
a gourd upon the waters,” through embodiment after embodiment, 
“from a patch of grass to the first of the divimties,” through 
forms, inorganic and organic, vegetable, animal, human, ultra- 
human, infernal, and eel^tial. Each later stage is detenmued bj 
the go^ or evil actions of the individual in his earlier embodi- 
mente, by a blindly, a fatally operating law of xetnbution, adrisT^ 
It IS m conformity to this principle Qiat the opifex aadifieaiorque 
mundi dem, the Denuurgus, livara, puts together and rules the 
. trausinigratory series through the successive eons It is this 
principle that clears the Demiurgus of the charge of cruelty and 
injustfret cm account of the miseries and inequalities of life In all 
timt it ^ea eM suffers the soul is reaping the fruits of its own 
actions. Its actions proceed from preferences and aversions j its 
prefarences and aversions proceed from illusion, from its identiJ^ng 
itself with its ptr as luKXinacions senses, faculties, and organism. 
Mexiiv no less ihan demerit, prolongs the senes, and must be 
shunned as sin by the aspir^t fb, extrication- 

The World, then, was piotared by the Indian sages as a senes, 
be^nningless and endlessi of bodi^’agd environments, through 
which personal souls — ^thai is, the one nord Blnsively viewing itself 
as many— pas& They p^ through it for ilm ‘fifuition of their 
works, hhoga. The material of which it is built up at each penod 
of evolution is the cosmieal illusion, (omdyi, m&yS, 

ptakrii^. This is the pnnciple by which soul mistakes itsedf for 
not-self, identifies itself with fictitions adjuncts, npOdii, with the 


01 ^ns, the faculties, the organism. It is this dlusion that give? 
nse to the unreal world of duality, generable, mutable, corrupSble, 
arndyapankalpdam dmitain It is illusion that projects the 
manffold of experience, ndn&tvap^ atyupasthapikd mdyd As tho 
flow of tranamigratoiy experiences is a succession of pleasures, 
pams, and neutral states, 1 me world-projecting illusion is defined 
to be pleasure, pam, and mdolence m eq^uihbnum, guTuxtrayasamycu 
Pleasure, pain, mdilference, are the three prvtmrdw. rerwm, the- 
factors of expenence, the three strands of the rope that holds the 
soul in bondage. The world-projecting illusion is further spoken 
of as the power of the Demiurgus, his aU-cieative power, “ the 
power of -Uie divine spirit latent in its constituent pHtnordia ” 
Thus Saukarachaiya in his Bhashya on the Yedantasutra says ; 
“Name and form (t s, all that is heard and seen), the fictitious 
pioduets of illusion, and the body of the omniscient Demiurgus, — 
name and form, mexphcahle as entity and as nonentity, the germs 
of the transmigratoiy senes, — are called the illusion, the power, the 
pioductiyeness {praknh) of the Demiurgus ” This illusion is 
“neither existent nor non-existent, nor both in one, neither to be 
explained as entity or as nonentity, fictitiouBly proceeding from 
and. to all etermty ” It is the illusory adjunct, upddhi, of 
Brahman The internal and the external order of things aro 
illusorily superposed {adhyaata, adhydt opitd) upon the one and 
only led, the impersonal self, by an illusion that has imagined 
itself from all etermty. 

To illustrate this in the figures of the Vedanta . — “As a spider 
extends and reti-acts hia thieads, as plants glow up upon the 
earth, as the hairs of the head and body spnng from the Imug 
man, so the world arises from the impei^able ” “As from the 
blazing fire its kiuch-ed sparks pi oceed in thousands, so the diverse 
creatures proceed from that imperishable prmciple and into it 
return " All that presents itself to the soul m life after life, in 
sphere after sphere, lies m fictitious semblance above the real, like 
the blueness seen in the sky, though in the sky it has no existence , 
hke the watera of a mn-age , like the bubbles on the surface of a 
liver , hke the any fabric of a day-dream , hke the visions of a 
dieam , like the silver seen, or seemmg to he seen, on the shell of 
the pearl-oyster , like the snake seen by ihe belated traveller m a 
piece of rope , like the gloom that surrounds the owl amidst the 
noontide glare. The soul is confined to the body ns withm a 
prison Its doings and suffermgs are as unreal as the apparent 
motion of the fa-ees upon the hank to one sailing down the nver.' 
The expenence of life after life is the phantasmagory of a waking 
dream. The unreality, the fictitious nature, of the things of 
expenence is imphed everywhere in the TJpanishads, and exphcated 
with a profusion of imagery, by the Indian schoolmen. 

The contents of this transmigratory senes are supphed from the 
popidar religion, the earlier imageiy bemg built up into the new 
conception. A place is found in it for the deities and their 
paradises , only these deities and their paradises, up to the 
Demiurgus himself, the Ityai-a, and the hdhmaloka, the sphere 
of Biahma, are per se fictitious, unreal, illusory A sojourn in 
these x>aradisc 3 is promised to the rehmomst , assimdatiou to these 
deities 18 promisecl to those that wor^ip them with knowledge as 
weU as with ntes. Every man, the Indian schoolmen say, shall 
be assimilated to the deity he worships The highest reward of 
obedience to saci'cd prescnption and of worship of the deities la 
continuance in the hiaJvmatoka till the end of an eeon, “relative 
immortality,” dpekshdcatn, mtyeUvaon The only real immortality 
IS extrication from metempsychosis, reumon with the impersonal 
self, to he reached not by works but by knowledge. They that 
dehght in works, in rites, and the spheres won by works, wander 
in darkness, are like the hhnd led by the bhnd. ■V?’orks and 
worship are, however, necessary to purify the mtelleet of the 
aspii-ant to extrication, The process of purification may go on 
through several successive lives Good works performed AVitb.oiit 
a view to recompense, and as an offering to the Denuiugns, pro- 
duce that purity of the mtemal faeidties which is requisite to the 
knowledge that terminates in liberation from metempsyehosia 
They are thus , instrumental to emancipation. Good works aie 
necessary, says Saukaraeharya, to the lise of the spmtual intuition ; 
they are iranecessary when it has once arisen The qualified 
aspirant to liberation, the adhikdrvn, must renounce all works, 
the good as well as the evil, for they serve only to prolong the 
senes of his embodimenta It is thus that the popular reli^on is 
taken up and fitted into the Vedanta philosophy Karmm^yd is 
ptehminary to brdhmavidyd. 

Mayii, the inexpheable illnsion, self-imagmed, has been the 
unreal adjunct, vpkdM, illusonly overspread upon Brahman from 
all etermty Brahman m its first connexion with ignorance or 
aiusiou IS the Demiurgus, Isvara, Parametyara, the constructive 
and superintending deity of the Vedantins. Before describing the 
process of things at a penod of evolution, the conception pf 
Brahman, the impersonal self, must be unfolded m the terms of 
the Vedanta. 

Brahman is the one and real that underlies the many and ap- 
parent, It IS ingenerahlte, immutable, mcorxuptible. It is the 
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ultimate residuum of abstraction, to be spoken of only under 
negative predicates, sarvam.'iTiedhdvadhi It transcends dutdity, 
the -world of subject and object, jndtnjiieydbhavdtinkta. It is one 
only without internal and external differences “ There is nothing 
before it, nor after it, nor within it, nor without it " It is evei- 
lasting, objectless cognition, tiityam mrmshayairi jnanam “Of 
the sight or the seer there is no mtennission, for it is impenshabla ” 
It is no object of the underatanding, and it cannot be expounded 
in language. “ From it words turn back, with the thinking faculty, 
not reaching it ” And this Brahman, this impersonal self, is I, 
aham. IrahTnasim 

The impersonal self, Biahman, is “existent, intelligence, beati- 
tude,” sa^hld&Jiaiiida . — existent, as imparting eiostenee and 
manifestatioiis to everything that is known and seems to be, sa^ 
WspJi^itxpradaiojyd , mtelligence, as being self-luminous, as giving 
light to all thmgs, making to appear all thmgs that do appear, 
^aprakSsaka, mnamdbhasaka ; beatitude, as exempt from all the 
miseries of metempsychosis, from evil, pom, and sorrow, a beati- 
tude in which there is no distinction between the bliss and the 
blissful subject, dmnda and dTUtndxTi, a beatitude like the repose 
of dreamless sleep It is “ever pure, intelligent, and free,” mtya- 
iuddhabiiddhamukta — pure, as free from desire and aversion, and 
passionless, and as unaffected by illusory limitations, nvmpdSMLa , 
intelligent, as irradiating all thmgs, illuminating the otherwise 
dark or unconscious modmcations of the aensones and inteUects of 
peraonal spirits, and as lUuminatmg the objects of those modifica- 
tions ] free, as unaffected by the experiences of those spirit^ exempt 
from implication in the unreal It is immodifiable, and tlierefore 
neither knows, nor acts, nor suffers. All cognition, action, and 
passion belong to the unreal world of duality, and are the modifi- 
cations of the aensoiy and intellect of personal souls These modi- 
fications would be ^k, that is unconscious, but for the light of 
the underlying real self, m which they shme forth. In the abeence 
of that real self the whole transmigratory order would be involved 
m blindness, taddbhdve jagaddndhyam prasajyeta. It is the wit- 
ness, — that IS, the mner light— of the cognitions of the intellects 
of all personal souls, sarval^dhipratyayasakshin It is “the light 
of lights beyond the darkness ” “ To it the sun gives no li^t, 

nor the moon and the stars, nor the lightnmg, — how then this 
fire ? That, as it shines, all the woild shines after By the light 
of that all this world shines forth ” 

Brahmaij is said to abide especially within the heart, for it is 
there that the internal faculties aie lo^ed, and it is by the light 
of Brahman that they are illumined It la “the one spirit internal 
to all sentiencies,” elaJt sarvabhiitdTitarSimd It is present to them 
all, as the one sun is mirrored upon many wate^ surfaces, as the 
ether one and indivisible in many water-jars The personal self, 
the flvdtxnan, is said to he resolved into the impersonal Brahman 
in ttoee states,— in dreamless sleep, in a penod of mssolntion between 
two teons, and in emancipation Dreamless sleep is called a 
“doily dissolution,” dainaTminah pralaydh. 

To Brahman alone belong existence m the strict sense of the 
term, pdramdrthiki sattd. It is , everything else appears to be. 
The thing s of daily life have a conventional existence, sufficient 
for acting upon, insufficient to tlie reason, vydvdhd'nhl sattd The 
silver seen upon the shell, the snake seen in the piece of rope, have 
an apparent existence, prdtibhdsiki sattd. For the sage conven- 
tional existence is only apparent existence. At the mot of the 
scale of being stand tmngs impossible or absurd, tuchelia, as the 
flowers of the sky, the horns of the hare 

Brahman is both the real and the operative cause of the world, 
the updddna and the mTmUa. It is the real cause, inasmuch as 
the transmigratory senes fictitiously overlies it “ Over t^ the 
sky, the earth, the welkm, are woven " “ Illuaion,” says Sankar- 
aonarya, “the aggregate of the powers of all causes and effects, reposes 
upon Brahman, woven across and across it, as the potentiahty of 
the hanyan-tree reposes m. the seed of the tree " “A ficti-hous 
object,” says Anandagiri, “such as the snake seen in a piece of 
rope, has a relatively reed substratum in the piece of rope ; the 
transmigrate^ senes, unreal because phenomenal, has a real sub- 
etanee beneath it ” BrahmaJi is the operative cause of the world, 
inasmuch aa the world-projectmg illusion, inert of itself, becomes 
active by proximity to Brahman, as iron is set in motion by the 
loadstone, the iron hemg mert of itself, and the loadstone unmoved 
and unchanged. 

A process of evolution is called a “ differentiation under name 
and form,” ndmampqmydkarana Processes of evolution and of 
dissolution follow one another from eternity to etermty, Embodi- 
mente have proceeded from works, and works from embodiments, 
in a senes -williout beginni:]^, as plants proceed from seeds and 
seeds from plante. The series must proceed for each mdividual 
imtil he learns his real nature, and becomes re-immersed in the fontal 
unity. The one, the ultimate spiritual reality, is knowledge. 
The many is ignorance, the semblance of knowledge, fictitious 
comition, illusion Ignorance is not mere privation of knowledge . 
it has a kind of being ; it is a false identification of self with not- 
self, Vhdmm^m agnananif inparUajndxiam apidncm 
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A process of evolution is as follows — 

(1) Brahman overspread with illusion manifests itself as Isvara, 
the Demiurgus The illusion of Isvara is one with the illusion of 
each and every sentieney, and of all sentiencies, or jlvas It is at 
once one and many As one it is the causal body of the Demiurgus ; 
as many it is tiie beatific tnvolitera of sentiencies, their dnandama- 
yakosha The Demiurgus and the sentiencies are one. Tlieir state 
IS a state of dreamless sleep, a state of beati-tude Isvara, the 
Demiurgus, is the first figment of the cosmical illusion The 
Demiurgus allots to transmigratmg spirits their seveial bodies and 
spheres of fimtion, in accoidtince with the law of retnbution, and 
retracts them into himself at the dissolution of the seon. Know- 
ledge of the real natura of his soul frees a man fi’om all fear ol 
Isvara. 

(2) Brahman overspread with illusion next manifests itself as 
Hu-anyagarhha. As one it manifests itself as Eirapyagaibha , as 
many it la the sentiencies or jlms in the state of dreaming sleep, 
taijam Illusion has two powers, — that with which it envelops the 
soul, hiding from it its pioper nature, the dvaranasakti, and that 
with which it projects the seeming bodies and their seeming sphere**, 
the mksJiepasMi. The elements, aa yet imperceptible, come into 
being. Out of these the tenuous xmolucra, the vestures of the 
spint in Its passage from body to body, are evolved. Out of the 
imperceptible elements the perceptible are afterwards evolved 
The soul clothed upon with a tenuous vmolucrum, and passing 
with it from body to body, from sphere to sphere, la the individual 
soul, the jlvdtman Hiranyagarbha is spint identifying itself w itli 
the as yet imperceptible elements, and with the tenuous vnxolucra 
It passes through them as a -thread passes through the beads of a 
necklace, and is called the thread-som, Sutratman 

Brahman overspread with illusion finally manifests itself as 
Vaisvanara or Virat As one it is Yaiavanara, as many it is the 
sentiencies or ^vas in the waking state, mffrci Vai^anara is the 
Purusha of the Purushasukta • “ A thousand heads has Purusha, a 
thousand eyes, a thousand feet ” Purusha is Brahman, illusorily 
identifying itself with the perceptible elements, and with the bodies 
of all transmitting spirits Every sentieney, every man, in the 
wraking state, is B^man illusively identifi^ wuth this or that 
-visible and tanmble organism. The perceptible are evolved ont of 
the imperceptible elements by the process of quintuphcation, 
panckVsarana. Each of the later of the five elements has the pro- 
perty of the earliei elements in addition to its own. Ether has the 
property of sound , air the properties of sound and tangibihfy , 
fire the properties of sound, tangibility, and colour , water the 
properties of sound, tangibihty, cdour, and taste ; earth the pro- 
perties of sound, tangibili-fy, colour, taste, and smell Of these 
elements the bodies of transmigrating spirits, and their several 
spheres of fimtion, are composed. 

Such IS the order of evolution. An evolution is conceived by the 
Yedantins as an instantaneous process, rapid as a flash of bght. 

There are, then, three ordera of m-telligence m three states of ex- 
perience — (1) the Demiurgus, and the individnEl sonl in the state 
of dreamless sleep ; (2) Hiranyararbha, and the iniiividual sonl in 
the state of dreaming sleep ; (3) Yoilvauara, and the individual 
soul m the "waking state 

There are for these three orders of bodies — (1) the causal bodj’ 
of the Demiurgus, and the wrapper of bliss ; (2) the tenuoim xn- 
xolucra of transmigrating spirits — (these are made up of three 
wrappers, laid above the -wrapper of bliss, viz , the cogmtional 
wrappei, or the intellect and the ormns of sense , the sensonal 
-wrapper, or the common sensory ana the oigans of action , the 
respiratoiy wrapper, or the five vital airs, and the organs of 
action), — (S) -the gross xnvoltier^ the visible and tangible boebes 
of transmigrating spinla, or antrimeutitious wrapper Invested in 
these five successive wrappers, one above the other, the impersonal 
self manifests itself in the shape of innumerable sentiencies, as 
beast, as man, os god. It is present m all, as the one sun reflects 
itself upon many pools, as the one ether spreads itself through 
many water-j*ars. It is at the same time, apart from these illnsoiy 
adjuncts, untouched -with mundane sorrows, as the sun looks dow n 
upon the impuntieB of the earth -without defilement. 

Out of these successive involutra the individual soul, to extneate 
itself from metempsychosis, has to extract itself “ hke the pith out 
of a reed.” It extracts itself by retummg to its proper nature. 
And to learn and recover his proper nature, his real self, a man 
must punfy his iutelleei^ perha^ tmough several lives, and must 
put huneelf under a raiiitual preceptor to whom the Yedanfrc doc- 
trine has descended through an unbroken line of autlionzed expon- 
ents. Brahman is to he known by traditional exponents, not 
by the mere exercise of the intellect " Hot he that has not ceased 
from evil, not he that rests not from sensations, not he that is not 
concentrated, not he whose faculties are not quiescent, can reach 
that self by the intuition ” “ This spiritual reality is not to be 
reached by learning, by memory, by much spintnal study. But if 
he choose this reality it may he r^iched by him , to him the self 
imfolds its o-wn essence.” 

The aspirant to extneation, the mmuk^m, must renounce every. 
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tiling in this and in future spheres of fruition He must become a 
sanny&sin In the words of the Bfihadaoranyaka Upanishail 
“They th,atknow tdie breath of the breath, the eye of the eye, the 
ear of the ear, the thought of the thought, thej have seen this 
tontal spirit, pnmev^, existmg from before all time It is to be 
seen with the intellect onl}- In it there is nought that is manifold 
From death to death he mbs that looks on this as manifold It is 
to be seen in one way omy It is unthinkable, impenahable, un- 
sullied, beyond illusion. Unborn, infinite, imperishable, is Salt 
Let the patient Brahman know that and learn wisdom Let him 
not learn many words, for that is a weariness of the voice. This 
indeed is the great, Unborn Self This it is that holy mendicants 
yearn after in setting out upon them wandering life Yearning 
after this it was that the ancient sages desired no offspring, saying, 
‘ "Vl^t have we to do ivith children, we to whom, this spiritual 
reality belongs in the real sphere ? They arose, and forsook the 
desire of children, of wealth, and of worldly existence, and set out 
as holy mendicants.’” The tardy aspirant, nuiniodkikarvii, who 
seeks for gradual emancipation, is ernomed to mutter 

and to ponder incessantly upon the mystic syllable Om. This is 
said to be the nearest image of Brahman, to be identical with aU 
words, and with all things. 

They make mistake who leave me out, 

Me, when they fly, I am the wings ; 

I am the doubter and the doubt. 

And I the hymu the Brahman sings " 

The spiritual preceptor proceeds by the way of “ illusory super- 
position, and the sablation of that superposition,” adhyarc^S. 2 Xuo&- 
dany&y&na. Illusory superposition is the viewing of the unre^ the 
fictitious senes of souls and their enviromnenta, upon the one and 
only real. The sublation of this superposition is the positioii of 
the impersonal self, Brahman, as the sole reality, and the recogni- 
tion of the falsily of the fictitions illusion and of all its fiments 
The doctrine of snhlation is expounded as follows m Hnsiehasaras- 
vati’s Subodhmi ‘ ‘ Sublation is the annulment of the senes pro- 
ceeding from illusion. The states in this senes are illusory emana- 
tions, vivartta, of Brahman, and to annul them is to abide as pure, 
undifierenced spint. The apparent snake of the familial example, 
seen by the bmatod wayfarer, lUuaonly proceeds &om, or is fic- 
titiously produced upon, the piece of rope, without any change of 
nature taking place m the rope itself. It is sublated when the 
piece of rope resumes its proper shape A thing may retain its 
own nature, and become otherwise than it was, in two mannere, 
viz., by modification, jiarinarm, and hy illusory emanation, m- 
vartta^ Modification is when a thing really quits its proper form 
and takes another shape. Milk, for example, quits its proper form 
to take the form of curds and whey lUusory emanation is where 
a thing, without quittmg its proper form, takes another and a fic- 
titious shapa The piece of rope takes the fictitious appearance of 
a snake without quitting its proper form • it remains a piece of 
rope. The transmmratory series is not allowed in the Yedonta to 
he a modification of Brahman Brahman, if modified as the milk 
18 modified, would be mutable, andUierefore perishable. The doc- 
trine of illusory emanatiou is not exposed to this difficulty. The 
aenes superposed on Bi-ahman being fictitious. Brahman remains 
unchanged. A fictitiouB thing, then, is said to he snhlated when 
only the real thing abides upon which it was imposed. The trans- 
migratory series is sublatea when only the pure intelligence re- 
mains upon which it was fictitiously out^read.” 

By eontmuous contemplation the aspirant refunds each entity 
into theeutaty ftom which it emanated, till he passes beyond illu- 
sion to the fontal nnitv of undiSerenc^ spiritual existence. He 
follows the order of dissciation, the invmse of the order of evolution, 
till he arrives at Brahman. He thus realizes the import of tiie 
gnat text, the mah&vSkya, “that art thou,” tat twm ast (Chh£n- 
doOTa Upanishad, mxth Fr^athaka) Particular souls are one 
with the universal soul, the Uennurgus, and the univerasd soul is 
one with Brahman. This knowledge is the last and highest of eog- 
nitioiis, the final modification of the aspirant’s intellect as it mdts 
away into the fontal unity, This is m.6 pTialitcm hrahmaf “the 
reSoBant impersonal self ” The phaliiam hrahma is a modification 
of ll^liSphfanFs Sensorium, his mta^ara^a^ and passes away, that 
€h^ rngmip^sel^ the snpreme spirit, may alone remain. He to 
whose w^&oh3pss|dlis!tision is present has the spmtual intuition, 
4 Is extiicated hut alive, jlvawmvJeta^ and re- 
maii^in,t|bah|a%^l|:h^ nwnte are exhausted which have led 
to hsi present life. foom metemj^chosis, and still in 

body, the pepflicM |a&^ to be untouched by merit and 
demerit, inisei|ed hy sin, ,bl anything he does or leaves 

undoae- Ho evil, tha^ s^lfaite itey, ^'’^es from this freedom, as 
the pnri^tory yirtueS ofothe*a|u|r»nit to the accomphahed 
seer,-— his humility, his sine^etity, hiS'.tOHdefness to ajl, remaaning 
upon him Hka ornaments even after theirfeo eC |:he|en^taal intiti- 
bon. Finally his body foBa away, and aeed for ever. 

It abides in itself It is nndifforemjeeti i^xisteinte, nt^^fferenced 
intelligence, undifferenoed beatitude! This is the consumjnati<m of 


The soul has found itself, has loosed itself, not that in verity it 
18 ever loosed or bound From the highest point of view bondage 
and liberation, imphcation and extrication, are unreal The 
A’'edantms compare the individual spirit seeking to regain its im- 
personal nature to one searohing foi that which he unwittingly 
cames about ivith him, to a man trembling at his own shadow 
The soul of the finished sage knows itself, and therefoie is itself, 
ha the words of the Mundaka Upanishad “Burst are his heart’a.^, 
ties, broken hia doubts, his mente spent, when he has seen the 
principle supreme at once and not supreme. In the golden, perfect 
involueniTti is the unsullied Self, without parts, luminous, which 
they know that know the soul ” “As all nvers flowing onwards 
disappear m the sea, quittmg name and form, so the sage extncated 
from name and form enters into the self-luminous spint beyond the 
last of things, beyond illusion ” In the words of the Bnhad5r- 
apyaka • “ He that knows it is no longer suUied by evil deeds. 
Eepressing his senses, quiescent, free from aU desires, ready to 
suffer all thmgs, his thoughts ^ed, he sees withm himself the 
Self, the umversal souL ^ Imperfection reaches him no more , he 
passes beyond imperfection. He bums np all his imperfection. 
He that knows Birman becomes free from imperfection, free from 
uncertainty, msphered in Brahman. This same ^meat, unborn. 
Self IS undecaymg, undying, imperishable, beyond m fear Brah- 
man IS beyond all fear He that knows this becomes the spiritual 
reality beyond aU fear.” (A E. Q- ) 

VEDAS. See Bbabmajtism and Sanskeit LiTBRATxnuE. 

VEDDAHS, or "Weddahs, that is, “Hunters,” a primi- 
tive people of Ceylon, probably representing the Yakkos 
of San^it writers, who appear to have been the true 
abongiues and the sole inhabitants of the island prior to 
the Hindu conquest. During the Dutch occupation (1644- 
1796) they were met in scattered groups as far north as 
Jaffna, but are now confined to the sonth-eastem district, 
about the wooded Bintenne, BaduUa, and Hilgala Hills, 
and thence to the coast near Batticaloa. They constitute 
three distinct social groups — the coast people, who are 
settled and partly civilized, freely intermingling with their 
Singhalese neighbours ; the mid or rock people, who keep 
entirely aloof, livmg exclusively on the produce of the 
chase , and the people, semi-nomad agriculturists, 

intermediate m every respect between the other two. The 
Yed^hs are thus in a state of transition from the lowest 
to a relatively high degree of culture , and their physical 
appearance gives evidence of their mtermediate position 
between the abonginal and the intruding races of Ceylon. 
Virchow ^ finds (1) that the Veddahs and Singhalese have 
much in common, which is probably due to the inter- 
mingling of the aborigines with the Hmdu immigrants, as 
is also suggested by historic and anthropological considera- 
tions ; (2) that both differ very decidedly from the Tamils 
of north Ceylon and south India ; (3) that the Veddahs 
show certain analogies with the small dark pre-Dravidian 
element in this region, which De Quatrefagea calls “He- 
grito,” and which Huxley groups with his “Australoid” 
division of mankind. The true Veddahs of Bintenne are 
almost a dwarfish race, averaging about 6 feet (men, 6 feet 
2 mches ; women, 4 feet 10 inches), with correspondingly 
low cranial capacity, narrow high skull like the Papuan 
(index 70), mesognathons jaw, slightly prominent cheek- 
bones, straight, but shaggy rather than lank, black hair, 
and features altogether more Hindu than Negroid, although 
of somewhat darker complexion than the ordinary ohve- 
brown Singhalese. They wander about in small family 
groups, which have not reached the tnbal state, being 
absolutely destitute of' any political or communal organi- 
zation whatsoever. Their dwellings are the caves of the 
rocks or the forest trees; they dothe themselves with 
foliage ; and they devour uncooked vermin, reptiles, and 
whatever other quarry they are able to capture with their 
mde weapons. It is stat^ that they can neither count, 
mark the succession of time, nor distinguish colours ; but 
what is more certain is that they never laugh, in this 
respect differing from nearly all other races ^ey also 

^ Utter duA Weddtu von Oeyhn wtd Hure Bsdiehmgen m den Nach^ 
iarsUtttmen, Berlin, 18S2. 
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appear to be tbe only savage people wlio speak an Aryan 
language, for their present speech at least seems to be a 
degraded form of Singhalese, consisting mainly of Sanskrit 
intermingled with Dravidian elements This circumstance 
has given rise to the theory that the Veddahs are a de- 
graded group of Hindu outcastes, whereas they call them- 
selves the “ sons of kings,” and claim to belong to a supenor 
caste, a claim which, strange to say, appears to be admitted 
by their neighbours Their religion has been described as 
a kind of demon-worship, consisting of rude dances and 
shouts raised to scare away the evil spirits, whom they con- 
found with their ancestors But these “ demons ” and 
“spirits” are purely anthropomorphic beings; of a super- 
natural order as understood by more cultured peoples they 
have no idea Owing to an increasingly low birth-rate, 
the Veddahs are disappearing as a distmct ethnical group , 
oven including the Rhodiyas of the western uplands they 
numbered only 2284 in 1886 (Ferguson’s Directory). But 
they should not be confoimded with these Rhodiyas, who, 
although true outcastes, are nevertheless a much finer race, 
tall, well-proportioned, with regular features, and speak 
a language said to be radically distinct from all the Aryan 
and Dravidian dialects current in Ceylon. There is, how- 
ever, in Travancore, on the mainland, a low-caste “Veda” 
tribe, nearly black, with wavy or frizzly hair, and now 
speaking a Malayilim (Dravidian) dialect (Jagor), who 
probably approach nearer than the insular Veddahs to the 
aboriginal pre-Dravidian “Hegrito” element of southern 
India and Malaysia 

VEGA CARPIO, Lope Felix de (1562-1635), Spanish 
dramatist and poet, was born on 25th Hovember 1562 at 
Madrid, in a house m the Platenas or jewellers’ quarter 
adjoining the Puerta de Guadalajara His father and 
mother, Felix de Vega and Francisca Hernandez, belonged 
to the lesser provmcial nobihty, and origmally came from 
the valley of Carriedo in Asturias, where the hamlet of 
Vega stiU exists. How they came by the illustrious name 
of Carpio is not very clear; the family tradition which 
made them descendants of the famous Bernardo seems 
insufficiently supported. Lope himself frankly ridiculed 
the aristocratic pretensions of his parents , but this did 
not prevent him from invariably signing his comedies at 
full length as Lope de Vega Carpio Lope began his 
studies m the imperial college, the principal establishment 
of the Jesuits m Madrid, where he was instructed in 
grammar and rhetoric His precocity was extraordmary 
and his memory astounding. At five he read not only 
Spanish but Latin, and already showed such a passion for 
poetry that he would give up part of his meals to the 
older boys m exchange for tiieir services in writing out 
verses to his dictation. It was not the way of the Jesiuts 
to turn out pedants , educators of the nobilily, their single 
aim was to make their pupils accomplished men of the 
world, and accordingly Lope learned with them, besides 
the ordinary book-lessons, the accomplishments of singing 
and dancing and fencmg On leaving college — ^where he 
had been guilty of an escapade of some sort along with 
one of his companions — ^he was placed by his parents, who 
were far from wealthy, in the service of Don Gerdnimo 
Manrique, bishop of Avila. Such an arrangement did not 
at that time involve any sacrifice of dignity • it was almost 
'the only resource open to a multitude of needy gentlemen, 
hidalgos^ who, to avoid entering a trade, which would have 
compromised their position, found in the palaces of the 
higher aristocracy, first as pages and afterwards as secre- 
tanes, the wherewithal to pasar la as the phrase ran. 
In the service of Don Gerdnimo, Lope appears to have 
begun the composition of his earlier dramas. But after a 
while he quitted the bishop’s service to enter the university 
of Alcalft, where for four years he devoted himself to what 


was then honoured with the name of philosophy, crammed 
his bmin with names and citations from ancient wnters, 
and acquired the habit of disputing in accordance with the 
formnlffi of the schools. It was then that he accumulated 
the materials for the pedantic dissertations with which 
the prefaces to his various works are encumbered, in 
which he so complacently displays everything that he has 
remembered of bis university days Leaving Alcald. with 
the degree of bachelor in arts, Lope became secretary to 
the duke of Alva Some time afterwards, about 1584, 
he married Isabel de Uibina, daughter of a herald-at-arnis 
of Philip n. An incident such as he often afterwards 
reproduced in his plays soon arose to disturb the union. 
Some one who had spoken lU of Lope, and had m turn been 
severely lampooned by the poet, challenged him In the 
encounter Lope wounded his opponent , hut he was unable 
to put himself right with the law and was compelled to 
take to flight. Perhaps he may have had upon his con- 
science some other peccadilloes which prejudiced him m 
the eyes of his judges, as seems to be hmted in Montal- 
ban’s words, “This vexatious affair, and certain other bad 
turns of fortune, . . . compelled him to leave his home, 
his country, and his wife ” He retired to Valencia, where 
he met with an enthusiastic reception from a group of 
young poets, who were destined afterwards to range them- 
selves under the banner of the creator of the new comedy 
After the lapse of two years Lope returned to Madrid ; 
but in 1588 his wife died after giving birth to a daughtei, 
who did not long survive her mother. The death of his 
wife and daughter were doubtless what now led him to 
join the Invincible Armada, in which expedition he had 
one of his brothers shot dead by his side Once more at 
Madrid, he agam entered service, becoming secretary, first 
to the marquis of Malpica and afterwards to the duke of 
Lemos Meanwhile he mamed a second wife, Juana de 
Guardio, a Madrdena, by whom he had two children 
(Carlos, who died in infancy, and Feliciana Felix), but 
she died, shortly after giving birth to the latter, in 1612. 
Dunng this wife’s lifetime the poet had by a mistress, 
Mana de Luxan, two other children, — Marcela del Carpio, 
who became a nun, and Lope Felix del C^pio y Luxan, 
who chose the profession of arms and perished at sea at 
the age of fifteen. Widowed a second time, Lope, like 
many other men of letters of the period, sought a refuge 
in the church. After a period of initiation, and after hav- 
ing been for some time aflffiiated to a tertiary order, be 
took priest’s orders At this juncture, that is to say, 
about 1614, he was in the very zenith of his glory A 
veritable dictator and pope in the Spanish world of letters, 
he wielded over aU iiie authors of his nation a sort of 
magkterial power similar to that which was exercised in 
France at a later period by Voltaire At this distance 
of time we fail to see in Lope anything more than a great 
dramatic poet, the founder of the Spanish theatre , but to 
hia contemporaries he was a great deal more His epics, 
his pastorals, his odes, hxs sonnets, buried though they 
now are m oblivion, all placed him in the &ont rank of 
authorship. Such was his prestige that he dealt with his 
noble patrons almost on a footing of equality. The duke 
of Sesa in particular, his last Msecenas, was also his per- 
sonal friend, and the tone of the letters addressed to him 
by the poet is that of a frank famiharity, modified only 
by some forms of deference, — a fact sufficiently striking to 
be worthy of notice at a time when talent, however great, 
in no way diminished differences of rank, and when the 
man of letters under the protection of a patron was neither 
more nor less than a kind of domestic in, the house of a 
grand adgnmr. Lope’s fame, too, had travelled abroad : 
foreigners of distinction passing through. Madnd made a 
point of visitmg him, papal legates brought him the 
5XIV. — r6 
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complimentB of their master; in 1627 Urban VIII, a 
Barberini, sent him the diploma of doctor of theology in 
the Collegium Sapientise and the cross of the order of St 
John of Jerusalem (whence the poet’s titles of BocUn' and 
Frey) Smce Lope’s correspondence with the duke of 
Sesa has made us acquainted with the closing period of his 
life, we may well ask whether his retirement within the 
church was the result of any genuine vocation, and up to 
what point his devotion was sincere. It is difficult to 
avoid mqiurmg whether it may not have been due to 
a mere selfish desire for tranq uilli ty, a desire to protect 
himself agamst any further reverse of fortune This feel- 
ing may very well have had something to do with his 
decision ; still it would be unjust to regard Lope as nothing 
better than a mere hypocrite. Certainly he was far from 
being an ideal priest; we now know something of the 
nature of the services which he often rendered to the duke 
of Sesa, and we know how lightly he held one of his 
most sacred vows, maintaimng for a long period illicit re- 
lations with Marta de Nevarea Santoyo, a married woman, 
by whom he even had a daughter, who was baptized very 
pubhcly at San Sebastian in Madrid (26th August 1617), 
the son of the duke of Sesa acting as godfather But, on 
the other hand, we must not forget his pemtence, frequently 
expressed in touching terms, the sincerity of which ought 
to be above suspicion: “Mai haya amor que se quiere 
opouer al cielo i ” He has a claim also to our pity for 
havmg been at an advanced age the victim of foohsh 
passion which his extreme mobihty of character and his 
utter want of balance made him unable to resist . “ Yo 
naci en dos extremes que son amar y aborrecer; no he 
tenido medio jamds.” H;s last years were years of severe 
penance ; Montalban tells us that every J^day the poet 
scourged himself so severely that the walls of his room 
were sprmkled with his blood. His death, on 27th 
August 1635, was followed by national mourning The 
duke of Sesa, his executor, was chief mourner, the 
nobility and the church were represented by high digni- 
taries; the populace crowded the streets. After the 
funeral came a multitude of funeral orations and of pane- 
gyrics in prose and verse. Montalban has collected into 
a volume tiie tributes of posthumous admiration thus paid 
by Spamah authors; another collection was printed in 
Italy under the auspices of Marini. 

In the intereourse of everyday life, in his relations with his con- 
temporaries, Lope was aflable and kmdly. He sometimea defended 
himself when attacked, especially on the subject of his dramatio 
writiU^ but always in measured terms and withont any pretence 
that his high position exempted him from criticism hy his less 
sucoesaftil rivals. Some severe and mniist oriticisnis on other 
writers, notably on Cervautes, are quoted against him ; hut it is 
only fair to remember that they occur in letters to his intunates 
and that it is not necessary to regard them as deliberate It would 
be just as fair to set him down as an enemy Of the secular clergy 
because in writu^ to the duke of Sesa he on one occasion expressed 
himself thus freefy about the monks : “Los frailes son los hombres 
mas discretes del muudo ♦ no van a la gnerra, ni pagan millones, 

S ;ozam lo mejor, y danles dmeros, . . ellos hacen hijos y otros 
os ciiau, perdone lo deac^o.” It would indeed be more just to 
reproach him with his universal and uniform indulgence, which he 
eietands to jdl, great and small, good and bad, and with his mania 
for i>msihg in hyparbohoal and extravagant terms He loved all 
the ajrtd |)artioularly jiainting ; his little house in the Calle de 
IWoor was of motdres. He himself writes to a friend m 
1618 r “"With some^gaaden powers, half-a-dozen pictiu’es, and a 
few booksi, I live wfiiho^^vy, witiibut desire, without fear, and 
without hope” {dedicatnm ox'M Aleaide Mayor), But his moat 
marked taste was for flOwuca Ha had a smidl garden, which he 
himself tended with jealdua eaa^ 4 he sought out rare species and 
tried to acclimatize m, apSan VariatW of ^nts sent by his friends 
fromtibroad. In partictilar he 'was s, tolip-faucier j hence his 
dedication of I/aemUt PeneyiAda to i^anual Snearo, a Spaniard 
resident in Flanders whq had supplied, unm with fine specimens. 
Tending this garden .becaone tbe'grekt t^paJabn of his old ago ; 
ha watered it with his own hands, and, aocormnig to Montalban, the 
ohiU which led to hm death was caught while he was thus enga^d 


One can easily detect in his writings the traces of this taste It 
13 not that he had in a higher degree than his contemporanes the 
feelmg for nature, but the form, the colour, the perfume of floueis 
laigely supply him with his figmes and metaphors — his flowers, 
of rhetoric, m short It is to be regretted that this delicate taste 
of his, a taste very rare in Spam, where flowers and tiees have 
nevei been greatly cared for, should have contributed rather to 
augment than to lessen the elaborateness, pomposity, and affecta- 
tion of his style But these faults were snared by all the wiiteis 
of that age In his comedies, for example, where he does not pique 
himself on a fine style and does not attempt to take the Latins or 
the Italians for his models, his language la, if not nervous and 
self-restrained, at least limpid and flowing, in this respect contiust- 
ing very favourably ivith the flond and laboured style of Ins epics 
andpiose pastorals Yiewed broadly, and leaving out of account 
certam theories which in the long inin gieatly influenced his mannei 
of wnting, Lope belonged in literatuie to what may be called the 
school of good sense , he made it his boast that he was a Spaniard 
pur sang, and steadfastly mamtamed that a wnter’s business is to 
wnte so as to make himself understood. "When bi ought face to 
face with the cotene of the p^ icieiix and qmivtmmieiis, the “ cultos,”' 
and “crfticos,” and “conceptistas,” Lope takes the position of a 
defender of tiie language of ordinary hfe, the good old Castilian 
tongue In the dispute which arose between the partisans of the 
two schools of “cnltos” or “culteranoa" and “llanos,” the 
diamatist ranged himself on the side of the latter In the matter 
of versification he refuses to admit that the long Italian verae has 
the advant^e of the Castilian octosyllabic • “No pienso qiie el 
verso largo mliano haga ventaja al nuestro, que si en Espalia lo 
dizan es porque, no sabiendo hazer el suyo, se passan al estiungeio 
Gomo mas largo y Iicencioso . Qu4 cosa iguala a una redonuilla 
de Garci Sanchez 6 Don Diego de Mendoza ? ” (Preface to Isidro) 
Unfortunately the books that he read, his literary connexions, his 
fear of being unfavourably judged by the Italians, all exercised 
an influence upon his naturally robust spuit, and, hke so many 
others, he caught the prevalent contagion of mannensm and of 
empty and pompous pniaseology In his studies at the impeiual 
coUegB and at Alcala Lope had never found his way up to tlie 
truest and highest sources of the beautiful ; he had never attempted 
Greek, hut had contented himself with Latin, which he chose to 
regard as the only ancient tongue which a man of letters needed 
to learn. To hia natural son, Lope Fehx del Carpio, when enter- 
ing upon his Latin studies, he Avrote, “So you have begun to 
giapple with the rudiments * It is one of the things which cannot 
possibly be avoided ; but, for aU that, if I could find somo one to 
teach you your own language well, I should he quite satisfied, for 
I have seen too many of those who, having learned Latin, are 
Ignorant of their native tongue and affect to despise eveiytlimg 
written in the vnlgar idiom. What presumption to foiget that 
the Greeks did not wnte m Latin or the Latins m Greek 1 I con- 
fess I laugh whenever I see men giving themselves out for Latin 
poets who wnte m their own language like mere barbarians , and 
1 conclude that they cannot possibly have been boni poets, foi the 
tnie poet (tliere is not more than one, they say, in a generation) 
wntes in his own language, and it is therein that he shous his 
excellence, — witness Petrarch m Italy, Ronsard in France, and 
Garcilaso m Spam Nevertheless I do not wish to discourage you 
from learning that queen of languages (Latin), the third m the 
world in pomt of antiqmty Try to know it as well as you can, 
my son, hut by no means learn Greek, for I would not have you 
like those who stmt and give themselves airs because they have 
acquired a smattering of it. Greek tends too much to vamiy, and 
what IS the use of learning a language which is known to so few ?” 
After thus warning hia son agamst the dangers of Greek, Lope 
adds other counsels which reveal to us his feelings towards his own 
bygone days. “ Have but few books, and those choose with care ; 
dtugeutiy observe the thoughts they contoiu, and do not let any- 
thing noteworthy pass without a mark on the margm. Should it 
be your misfortune to become a maker of verses (which God forbid 1) 
try at least not to make that yonr chief occupation, nor let it 
divert you from more important mattera, for therein you will spend 
youi tune to no profit The less of verae you make the more you 
will he esteemed and appreciated You need only take an example 
frum ma Certainly you will never be able to render more services 
than I have done to so many patrons, and see to what my diligence 
has brought me, — to the smallest of houses, a narrow bed, a poor 
table, and a patch of garden, the flowers of winch disj^l my cares 
and supply me with ideas ” Lope knew only Latin, hut tiiis he 
knew ivelL Yet, instead of filling himself with the spirit of 
antiquity, and pnnf^g his taste by contact with its literary 
masters, he reg^ded their wntmgs as nothmg more than re- 
pertories of beautiful and out- of-tho-w^ expressions After the 
Latins Lope turned hy preference to the Italians Like every 
other Spanish man of letters of his time, he had been reared on 
Italian literature : he knew intimately the works of its great poets 
of the Benaissa>nce, especially Anosto and Tasso, as well as San- 
nazaro, the last-named of whom he imitated on several occasions ; 
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he kept a steady watch upon all that nas published in Italy, 
cultivated carefully the connexions he had established with Italian 
imters of repute, and -was aluays flattered by tiie eulogies which 
reached him fiom that quarter His principal fiiend and corre- 
spondent in Italy was the Neapohtan poet, G. B Manni, one of the 
ivoret comiptera of Italian hterature (see voL xiu p 611). He 
puts himself at Manni’s feet, calls him aniistes Muaanmi and 
Ital%s& decos, sends him his portrait, and humbly begs his in- 
dulgence for a di-ama which he has been so bold as to dedicate to 
him (see dedication to Virtud, Poireza, y Miiger) Lope knew 
French also, and his works give evidence of an acquaintance with 
French poetry of the 16th and 17th centmies such as is i-are in 
Spam, he occasionally quotes Ronsard and Malherbe, and shows 
solicitude as to French opmion about his dramatic writings. In 
a word, his literaiy culture was chiefly Latin-Italian , and, if he 
defends the tradition of the nation, and the pure simplicity of 
the old Castilian agamst “los de la nueva poesia,” tliat is to say, 
the mnovators of the school ot Gougora, and against the jaigon 
of the “cidtos,” still he does not wish to be t^en for an unui- 
formed peraon, foi a mere casual htterateur devoid of classical 
training* he especially emphasizes the fact that he has paased 
tlirougn the umversify, and is contmually accentuatmg the differ- 
ence between the “mgemos cienti'ficos” (those w'ho mow Latm) 
and “legos ignorantes ” (ignorant laymen) Tl\''ith what a sense of 
superiority, tor example, does he mention that Cervantes was not 
to his mind sufBciently “cientifico” (preface to Las Fortunas de 
Fiana), the fact bemg that Cervantes Wd been neither at Alcald 
nor at Salamanca 1 

For a rapid survey of the works of Lope, it is convenient 
to begm with those which the Spaniards mclude under the name 
of Oiras SueUas, the title of the laige collection of the poet’s 
non-dramatio works (Madrid, 21 vole 4to, 1776-79). "VVe shall 
enumerate the most important of these, as far as possible in the 
order of publication Tlie Arcadia (1698), a pastoral romance, 
composed at the instance of the duke of Alva, and mspired by 
Saiiuazaio, Montemayor, and Cervantes, is one of the poet's feeblest 
and most wearisome productions Isidro (1699), a narrative of the 
life of Isidore, patron of Madnd, is called a Castilian poem on 
account of the rhythm m which it is composed, — gui'titillas of octo- 
syllabic verse The Sermosura de Angelica (1602), in three books, 
IS a sort of continuation of the 0) lando Furioso, in octaves after the 
fashion of the original poem Similar iii form is La Lragontca, a 
fantastic history of the last expedition and the death of Su Francis 
Drake, who was such a terror to the fleets and the coast of Spam 
that his name had become a anonym for that of the evil one 
Finally the Bvnias are a miscellany of short pieces In 1604 was 
published the Peregnno en su Patna, a romance m prose and verse, 
Similar in kmd to the ^thwpiea of Hehodorus , it is a mediocre 
work, but of great bibliographical interest, on account of its authentic 
list of the comedies which Lope recognized as having been written 
by him up to that date, a hst which he augmented by 114 new 
titles in the 1618 edition of the novel The more Lope composed 
poetry the more ho went to the Italian poets for inspiration, 
labonrmg to show that the mechanism of the Italian octave was as 
familiar to him as that of the national redondilla. Having imitated 
Anosto, he proceeded to imitate Tasso ; but his JenmXm, Cofoqurs- 
tada (1609) has preserved nothing of the art shown m its model, 
and IS a dull and insipid performance Little need be said about 
the Pastores de Bclen (1612), a sort of pious pastoral, dedicated to 
his son Carlo^ which forms a pendant to his secular Arcadia, or 
about the mcidental pieces which he pnbhshed in connexion with 
the solemnities of the beatification and canonization of St Isidore m 
1620 and 1622 And it is enough simply to mention Za Filomcna 
La Ciree (1624), and other poems published about the same 
LS also the four prose novels, iLas Fortunas de Diana, EL Des- 
dichado por la Eonra, La Mas Prudente Vengansa, and Guzman el 
Bravo The great success of the Noxelas Bgemplares of Cervantes 
(1618) had stimulated Lope, who wished to measme himself wiih. 
the author of Don Quixote on the field of the novel , and, as this 
literary form had been borrowed from the Italians, he expected to 
achieve a success as great as tliat which he supposed to be already 
hia m the fields of pastoral romance and epic poeti*y. But in tliis 
mstanee at least the “mentifioo” was completely defeated by the 
“lego”* Lope’s novels have none of the grace, natiu*alnesB, or 
interest which characterize those of his rival The last important 
work which has to be mentioned before we leave the narrative poetry 
of Lope is the Laurel de Amlo (1630) This piece describes the 
coronation of the poets of Spain on Helicon by Apollo All of 
them — ^good, middling, and oad — share in the ceremonial, and 
amoi^ the poets properly so called appear some other men of letters, 
certain important personages to whom Lope felt under obligations, 
which could not be more satisfactorily paid than in the current 
coin of verse which he had so readily at his command. This work 
is more mentonous as a bibliographical manual of Spanish poetry 
at that time than as genuine poetry. One other ‘^obra suelta,^ 
closely akin to Lope’s dramatic works, though not properly speak- 
ing a drama, le La Borotea (1632) Lope describes it as an " action 
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in prose,” but it is rather a “romance in dialogue”, foi, altliough 
divided mto acts, the nanative has nothing dramatic about it ex- 
cept its outward form , and on account of its size and the digres- 
sions with which it IS encumbered it has never succeeded m finding 
its way to the stage. It belongs to the class of which Celestina is 
the ty^e, in so far as one of the principal characters, La Gerarda, 
IS a go-between ; bnt Lope has amplified his model, idealized it, 
and purged aw ay much of the grossness belonging to the mean sur- 
roundm^ of the character of the original Celestina and commou to 
the numerous woiks of the 16th and 17th centuries to which it gave 
me Of all Lope’s productions Dorotca is undoubtedly that which 
shows most observation and study, the style also is unusually 
simple and easy The attemfit has sometimes been made to dis- 
cover lu the adveutuies of Fernando, one of its heroes, allusions to 
Lope’s eailyyoutli, but tbeio m nothing conclusive in any of the 
supposed coincidences betw een fact and fiction wdiich Faunel and 
othere after him have sought to establish Of all this mass of 
Obras Sueltas, filling more than twenty volumes, very little (leaving 
Dorotsa out of account) holds its ow’n m the impartial judgment ot 
posterity The long epic or nairative poems are qiute unreadable, 
and almost the same must be said of the pastorals and novels The 
lyncal element alone retains some vitality. From the Rimas and 
other collections of detached pieces one conld compile a pleasing 
anthology of sonnets, epistles, elegies, and romances, to which it 
would be proper to add the Oatomaqma, a burlesque poem pub- 
lished along with othei metncal pieces m 1634 by Lope under 
the pseudonym of Toni4 de Burguillos. But here the list would 
have to stop. 

It is, however, to his di-amatie writings that Lope owes his vciy 
consideiable place m htei-ary history It is veiy eunous to notice 
how he himself seizes every available occasion for depreciating the 
work of the di*ama, tieats the art of comedy-wuiting as one ot the 
humblest of trades {de pane lucrando), and protests against the 
supposition that m wntmg for the staj^ his aim is glory and not 
money ^ The reason is not far to seek. The Spanish drama, which, 
if not hterally the creation of Lope, at least owes to him its defini- 
tive fonn — the thi*ee-act comedy — was totally regai-dless of the pre- 
cepts of the school, the pseudo-Anstotelianisra of the doctora of the 
period. Lopa accordmmy, who stood m awe of the criticism of the 
“ cienHficos,” felt bound to let them see that, from the point of view 
of literary art, he attached no value to the “rastic frmta of his 
humble vega ” In his Arte Nhievo de Hacer Comedias en Este Tieinpo, 
which was published m 1609 and is the Are Poetim of the new 
school, Lope begins by showmg that he knows as well as any one 
tlie established rules of poetry, and then excuses himseli for his m- 
abiliiy to follow them on the gi’ound that the “vulgar” Spaniard 
cores nothing about them “Let us then apeak to him in the 
language of fools, since it is he who pays us ” Under such condi- 
tions all that the dramatic poet can do is to plan ingenioua plots, 
so as adroitly to sustam the mterest and retaid as long as possible 
the denouement, for nothing is moie displeasmg to tJie ordinary 
public than to be able to divme too soon the solution of tlie problem 
set before them on the boards of the tiieatre Such, with a few 
pieces of advice as to the choice of metres and the costume of the 
actora, IB the recipe for the new or free comedy, a barbarous kind 
of literature, accoi*dmg to Lope, and outside the region of art, yet 
the only drama possible in Spain ® Another reason, more serious 
still, which made it necessary for him to speak deprecatingly of his 
dramatic works is the circumstance that the vast majority of them 
were wntten in haste and to order, precisely like so many feuiUeton 
romances of Alexanit-e Dumas , they are for the most part cosnedias 
de repente, humedly conceived at the request of some grandee or of 
some impresano or manager. The poet does not hesitate to con- 
fess that “more than a hundred of my comedies have taken only 
twenty -four horn’s to pass from my brain to the boards of the 
theatre ” Perez de Montalban, who has a great admiration for this 
kmd of cleverness, tells how, at Toledo, on a certain occasion, Lqjie 
composed fifteen acts in fifteen days— that is to say, five entue 
comedies, which he i-ead to hia friends step by step with the process 
of their composition On another occasion, when pressed a 
manager who wanted something for the carnival, Lope took Mon- 
talban as a coUahoratenr , the two friends parcelled out tlie comedy 
between them, Lope undertalang the first act, Montalban the second, 
and the third, to save time, was divided between them _ In two 
they had finished the first two acta, and on the third Mon 
talban rose at tivo in the morning and at eleven he had finished. 
Then he went m search of Lope, who, -when questioned as to 
liM progress, replied. “I got up at five, finished the act, break- 
feated, wrote an epistle of fifty tercets, and have now finished 
watering the garden, and a rather tough husmess it has been.” 
This 13 not art , it 13 handicraft, and one imderstands why Lope 
sometimes found it pnident to lay stress on tlie fact that his come- 
dies had been wntten for the ears of spectatoi's, not for readers m 

1 Algunos qne piensan qne loa escribo por opinion , deaengafleles T 34. y 
dteales qne por dlnero. 

9 Las comedias de Bspafla no gnarrlan el arte . porqne con aqnel rigor de 
ninguna manera fueian oiilas de los Espofioles 
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their studies ^ jiTevertlieless, lie did imte some dramas m 'nrliich 
the plan is more fully matured and the execution moie carefully 
earned out , stiU, humed composition and lackless production 
are after aJd among the most distinctive marks of hm theatneal 
ivoika Towards the close of his career Lope somewhat modified 
the severe and disdainful judgments he had formerly passed upon 
Lis dramatic performances ; he seems to have had a presentiment 
that postenty, in spite of the grave defects of his work in that de- 
jiaitinent, would nevertheless place it much higher than the Jervr 
Salem Conquistada, La Dragonica, and other works of which he 
himself thought so much. In his Egloga & QlaudiOt which is, so to 
say, his litemy lost will and testament, he claims to have been a 
creator . “ It is to me that tlie ait (of comedy) owes its beginning 
although I have depaited from the strictness of Terence, and do 
not lor a moment pretend to deny the put which belongs to the 
tlii-ee or foui gieat geniuses who have watched over the mfancy of 
the drama To whom are we mdebted, Claudio, for so many de- 
lineations of love and jealousy, so many moving pieces of eloquence, 
such a copious supply of all the figures which rhetonc has ever been 
able to invent ? All that is produced to-day is nothing but imita- 
tion of what art created yesterday The path, — it is I who have 
opened it up and made it practicalile, and everybody now travemes 
It with ease. It was I who gave the example which is followed 
and copied on all hands ” We may certainly ciedit Lope with 
cieative power, ivith the instinct which enabled him to reproduce 
the facts of history or those supphed by the una^atiou in a multi- 
tude of dramatic situations with an astomshmg cleverness and flexi- 
bility of expiession , but unfortunately, instead of concentrating 
his talent upon the production of a limited number of works which 
he might liavo brought to perfection, he dissipated it, so to say, 
and scattered it to tiie winds 

The catalogue of Lope’s comedies has been drawn up by himself, 
and, in spite of some discrepancies in his figures, it is established 
that up to 1604 he had composed, in round numbers, as many as 
230 In 1609 the figure had risen to 600, in 1618 to 800, in 1620 
to 900, in 1626 to 1070, and m 1632 to 1600. Ultimately Montalban 
in Ins general survey published m 1636 {Frnia PoafAwTraa) sat down 
the total of Lope’s dramatio productions at 1800 comedies and 400 
autos acarameniaUs Of this number there are nearly 608 comedies 
of which the text is extant, oi which are at least known to us by 
their titles (from the lists of the Peregrino) , but the printed or MS 
text of only 439 is actually accessible, besides some 40 autos and a 
few eniremeses Very many of these pieces were prmted during Lope’s 
lifetime, either m collections of wtnos avtoms or as separate issues 
by booksellei-s who bought from the actors in an underhand way 
the manuacripta of their rDles or else Caused the unpublished comedy 
to be written down from memory by persons whom they sent to 
attend the first representation. Such pieces therefore as do not 
figure in the collection published under Lope’s own direction or 
under that of Ins friends cannot be regarded as perfectly authentic, 
and it would be unfair to hold then* author responsible for all the 
faults and defects they exhibit. On the other hand, there exist in 
various libirines entire comedies m Lope’s own hajidwntmg which 
have never been pnnted. 

The dassifioation of this enormous mass of dramatic literature is 
a task of great difiieidty, inasmuch as the terms nsually emroloyed, 
such as comedy, tragedy, and the like, do not apply here. There is 
not explicitness enough in the division current in Spam, which 
reoc^gnizes three categories —(1) comadias de eapa y espada, the 
subjects of which are drawn from everyday life and m which the 
persons appear as simple aodxUUiros ; (2) de riiido or de 

teatro. In which kings and princes are the leading characters and 
the action is accompanied with a greater dimlay of dramatic machm- 
ery ] (3) eomediaa dvoinaa or de santas Some other arrangement 
must be attempted In the first place Lope’s work belongs essenti- 
ally to Ihe drama of intrigue ; be the subject what it may, it is 
ahvaya the plot that determines everything else, not the delm6a- 
tion of manners or of character Lope in the whole range of his 
dramatic woiks has not a single piece comparable to La Verdad 
Sosg^echoaa of Alarcon, the most finished example in Spanish litera- 
ture of the comedy of ehaiactet ; and what is called the comedy 
of maimera is no better represented • only El Riifian Castimt^o, M 
de Fenisa, and one or two others can he named. It is from 
Msloj»y, and ^laitiaiulwly Spanish history, that he has harrowed 
lawte feortt iuy o^er source. It would in fact he difificulfc to 
say what natfenal mi |atriotic subjects, from the reign of fee half 
fiibilctw King tows to the history of his own age, he has 
not' put upon feesfe^i StoetimsB he contents himself With serv- 
ing Up 'old chronid^ towfe w stringing fa^feer of old 

popnkir songs, asin with inventing here and 

there a few seaoiidtoy ehametdrs^n^jen.' the original 'material is not 
sufSciently rich mid eompltcatdd^' tb inLas Eofieellas de Sitnancaa, 
Los Smewid^j M Casamierdo m ten anldimany others, or 

sometimes even with clothing wfrh cofigilete dramatic action one 

1 No las esohvf . , . para que de los oydos del tsatro ae feataadfamt 
A la censuia de los aposautoa 


single feet of history, as in one of hia most famous plays. La Estrella 
de Semlla^ in Porfiar hada m El Major Alcalde el Jtey, and 

others Even current events as they took place undei his eyes 
fiimislied bren with motives In an age when people lead but httle, 
the theatre was a channel of information and a means of rouamg 
patriotic sentiment A victory of the Spanish aims m Flanders 
or the success of hardy adventurers in planting the loyal bannei of 
Casfrie m some virgin land in the West, — events like these promptly 
gave nse to a comedy On the basis of any sort of report of battle 
01 conquest Lope improvises a dramatic action, or at least a narretive 
in dialogue Thus under the title of La Mayor Victoria de Ale^ 
mania he describes a victory won in the Palatmate by Don Gonzalo 
de Cordoba, brother of fee duke of Sesa, his patron Such aie the 
prmcipal vaneties of historical oi heroic comedy. But it is to the 
olH.qH of capa y espada — also called iioveleseo, because the subjects are 
almost always love intiigues complicated with affaire of honom — ■ 
that Lope’s most celebrated plays belong In these he has most 
fully displayed his powers of imagination (the subjects being all 
invented) and his sloll in elaborating a plot. Among the plays of 
this class which are those best known m Europe, and moat frequently 
imitated and translated, may be specially mentioned Los Eamilletes 
de Madrid, La Bdba para los Otros y Dmreta para si, El Ferro del 
Eorteiam, La Vvuda de Valencia, and El Maestro de Danzar In 
some of feem Lope has sought to set forth some moral maxim, and 
illustrate its abuse by a living example. Thus, on the theme that 
“poverty is no enme," we have the play entitled Las Flm'es de 
Don Juan, in which he shows in the history of two brothers the 
tnumph of virtuous poverty ovei opulent inoe , at the same time 
he attacks indirectly the institution of pnmogeniture, which often 
places in fee hands of an unworthy person the honour and substance 
of a family when the younger members would he much better quali- 
fied for the trus t Such pieces are, however, rere m Lope’s repertory , 
in common with all other wnteis of his order lu Spam, with the 
ooc^onal exception of Alarcon, his sole aim is to amuse and stir 
hia public, not troubling lumaelf about its mstructiou. The strong 
pomt of such writers is and always will be their management of 
the plot. As has been said by Le Sage, a good judge “ The 
Spamar^ are onr masters in the art of planning and sMfiilly work- 
ing out a plot , they know how to set forth their subject with infinite 
art and in fee most advantageous light.” It is not necessaiy to 
dwell here upon the other vaneties of comedy represented m Lope’s 
works, that is, the comedias divinas, fiestas (mythological drainaa 
for fee moat part), eniremeses, and autos. In none of them has he 
reduced anything of the highest order, oi even comparable to the 
etter performances of his eontemporanes and successors 

To sum up, Lope found a poorly organized drama, plays bemg 
composed sometimes m four acts, sometimes m three , and, though 
they were written in verse, the structure of the veisificatiou was left 
far too much to the caprice of the mdmdual writer The style of 
drama then m vogue he adopted, because the Spanish public hked 
it. The narrow framework it afforded he enlarged to an extra- 
ordinary degree, introdneiug everythmg that could possibly furnish 
matenad for dramatic situations, — ^the Bible, ancient mythology, the 
bves of the samts, ancient history, Spanish history, the legends of 
the Middle Ages, the writings of the Italian novelists, current 
events, Spanish liie in fee 17th centuiy. Before him manners and 
the conditions of persons and chaiacters had been barely sketched , 
with Mler observation and more careful deaenption he created real 
types, and gave to each social order the language and drapery 
appropriate to it. The old comedy was awkward and poor in its 
veraflcation j he mtroduced order into the use of all the forms of 
national poetjT, 'tbe old romance couplets to the rarest lyncal 
combinations borrowed from Italy, Hence he was justified in say- 
ing feat those who should come after huh had only to go on along 
the path which he had opened up Calderon notably, whose meiit 
has been much exa^rated, especially since fee Germans took him 
under feeir piotection, is merely a pupil and mfenor to his master , 
at aU events, his indebtedness to fee latter is enormous and has not 
as yet been ad^uately recognized. 

Jmliography —'W ot the Ufa of Lope, see Juan Perez de Montalban’s Fama 
Fosfkuma (4to, Madrid, 1638; reprinted In Pt6Z Mtmdemyra) , Jja Barrera, 
(ktMogo du Tiatro Antigua Espanol ; 'Von SChack, Oeschiahte der dravuittsehen. 
lAteraMr und Funst in Spanien, voL il ; and Ultimas Amom ds Lope de Vega 
Oarpio (8vo, Madrid, 1876), an extract by Francisco Asenjo Barbleri from an 
unpublwlied biography written by La Barrera in connexion with the poet’a 
correspondence with the dnke of For Lope's litera^ theories and doctrine 

of draanaric art, reference may be made to Menendez-Pelayo, Bistoria de las 
Ideas Estitims en Espa^ and to A. Morel-Fatio, La Cmiaie Espagnole du 
XVIIme SIMs (8vo, Paris, 1886). The Olraa SiuLbu were published by fianeisco 
OeidA y Woo (21 vola. dto^jWadrld, 1776-70). For the biblIOEra.phV of tiie 
Comedies, sea La Barrera. The selection of comedies published by Btartzen- 
■bttsch in ftrar volumes In the BUdiateca Mvadeneyra is liUrly good ; hnt the 
sa me ca nnot be said of its choice of Obroi SudUis. (A M.-F ) 

YEGA, Gaboilaso bb la. See Gaboilaso, 
■VEGETABLE KENGEOM.^ There is one peculiar 
factor -wliiclii eaitera into the p roblem of the dassi&cation 

* The problem of classification being essentially the same in the 
aninud and vegetable kingdoms, the reader is referred to fee general 
disoussion of it ia the article Abimal KnranoiL 
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of plants and materially adds -to its complexity It is the f colouring-matters in addition, — a feature irliicli forms a 


polymorphism of the individual that is, the life-history 
IS usually complex, the individual assuming different forms 
m vanous stages of its life-history. Thus, in the great 
majority of plants there is a ■vrell-marked alternation of 
generations, — an alternation, that is, of a sexual form, the 
gaTnetophyte^ with an asexual form, the sporophgte (see 
Eepeoduotion, vol. XX p 423) Aiid not only so, but in 
many cases one or other of these generations presents a 
number of different forms. Hence the true affinities of 
any mdividual cannot be regarded as satisfactorily ascer- 
tained unless its hf e-history is fuUy known ; and, smce in 
most cases the vanous forms are perfectly separate, and 
often quite dissimilar, there is difficulty in obtaining all 
the information necessary for determimng the true system- 
atic position of a plant, — a difficulty which has not yet 
been overcome in very many cases. 

Comparatively little light is thrown on the affinities of 
existmg plants by the information which has been accumu- 
lated witii regard to the extiuct fossil forms. In no case 
can the genedogy of an existing plant be traced as in the 
case of the horse among animals (see Aitimal KrtranoM), 

The vegetable kingdom is usually divided into the four 
following sub-kingdorps : — I. Thallophtta^ IE. Bbyo- 
PHYTA ; m PTEBiDOPBmcA , lY. Phaneeogamia (Spee- 
maphyta). 

All of these, except some Thallophyta^ present a more 
or less clearly marked alternation of generations. In all 
cases the more conspicuous form is considered to be “the 
plant ” Thus, m the Thallophyta generally the plant is 
the gametophyte, the sporophyte being comparatively in- 
conspicuous and m many cases merely an appendage on 
the gametophyte ; in the Bryopliyta likewise the gameto- 
phyte is the plant, the sporophyte being an appendage on 
the gametophyte. In the Ptendophyta and m the Phan- 
erogamia the plant is the sporophyte, the gametophyte 
bemg comparatively mconspicuous. In the Ptendophyta 
the gametophyte is still an independent organism j but in 
ascending from the lower to the higher forms it becomes 
more and more reduced. In the Plianerogamia the game- 
tophyte is still further reduced and becomes a mere 
appendage on the sporophyte. 

Sub-Kingdom: I. THALLOPHYTA. 

This sub-kingdom includes the most lowly organized of 
plants They are characterized by the total absence, or 
the imperfection, of that differentiation of the body into 
root, stem, and leaf which is so marked a feature m the 
higher plants, and by the simplicity of their internal struc- 
ture, especially by the absence of woody vascular tissue 
In "those Thallophyta which present an alternation of 
generations the gametophyte is generally the more con- 
spicuous, constituting "the plant. The gametophyte is 
commonly capable of producing spores, not only sexually, 
but also asexuaUy. 

The sub-kingdom is naturally di"vided mto two main 
classes, the AxGiE or Sea-Weeds and the Fungi, to which 
may be added, as a subsidiary group, the Lichens. It is 
becoming usual to regard the Alge& and Fungi as distinct 
sub-kingdoms ; but it is preferable, as they have so much 
in common, to contmue to regard them as classes of Hie 
sub-kingdom Tkcdlophyta. 

Class I. Alg^. — ^T^ere is so much variety in the form 
and structure of the Algsa (see article Alg^b) that no more 
precise definition of them can be given than that they are 
Thallophytes which contain chlorophyll (see Physiology, 
vol xix: p. 52), Though they characteristically live in 
water, this is by no means universally the case, for the 
naturd habitat of many of them is damp soil. AU Algm 
contain chlorophyll, but many of them contain othw 


convenient basis for classification On this basis the Algai 
are classified into the four following sub-classes — 

I. Cyanophycefie, containing a bluish coloiinng-matter, 
cyanm, and having a blue-green colour 
II Chloropiycese, CTeen AIgs, containing no colouiing-mattei, 
except chlorophyll and its derivatives 
III Phseophycefie, containing a yellow oi blown colouiing-matter, 
phycophmn, and having a brown colour. 

IV. Ehodophycese, containing a red colouring-matter, phyco- 
erythnn, and having a red or purple coloiu 
These four sub-classes are by no means co-extensive 
The Gyamphycesi include only very simple forms, the 
Chlorophyceai and the Phseophyceie include a series of 
forms from the simplest to the most complex , the Ekodo- 
phycem include only forms which, though their vegetative 
structure is frequently very simple, are comparatively 
highly developed as regards their leproductive organs. 

Sicb-Class I Cyanophycese, or Blue-Green Algai — The body 
may consist of a single, more or less nearly sphencal cell, as in 
most of "the Chroococeacess (e g , Olcsocajasa), or it may be a multi- 
cellular layer one cell thick (e g , Menamopedia), or it may be 
filamentous, consisting of a single row of cells, as in Bivulana, 
Nosioc, Oscillana when the body is filamentous, it sometimes 
present a distmction of base and apex, as in Bimtlana , and it is 
Irequently branched, the branching being either spurious {eg , 
Sc^onema) or true {e,g , Svrmphni) In most cases gro"wth and 
ceil-diTision. go on in all the cells of the body, but in tbe Styto- 
‘iiemese and Sirosiphmieai only at the apices A characteiiatic feature 
of the sub-class is tbe moi-e or less bulky mucilaginous cell-wall 
which invests tbe cells and filaments 

Reproduction is mamly effected m a purely vegetative manner. 
In tbe unicellular fonns each cell-division necessarily leads to the 
formation of new individuals In the flattened forms (e g , Mei'i»nw- 
pedia), when the body reaches a certain limit of size, it simply 
biealu up mto a number of sepamte portions In the filamentous 
forms tbe body is marked out into segments by mert cells, termed 
heteroeysts, which are quite different m appearance from the livmg 
cells of the filament Eventually these segments, termed hormo- 
gmvi, separate, and, escapmg from the mucilaginous matrix, de- 
velop by ^wtb and cell-aivision into new individuals In many 
cases special repioductive cells, are developed. Each spore 

is formed from a single cell of the body, which surrounds itself 
with a thiok firm wall of its oivn. It is probable that cihated spores, 
zoosptyrea, are produced, but the existmg observations on this pomt 
are luconelusive. Tliere is no evidence of the existence of any form 
of sexual reproduction in this OToup. 

The Oyanophycea are divided mto a number of orders ; — 

Order 1. Chroococeacess. Ordei’ 4 Jtmularictcese 

„ 2. Nodocacese. „ 6, Seytonetnese. 

„ S. OsallanacesB „ 6, Siroatphonese (St‘igo7iemem) 

It is doubtful to what extent these orders really represent dis- 
tinct forms , for there is some evidence that certain Cyaiwphycesc 
assume the different forms characteristic of several of these orders, 
at vanous stages of their development and under vanous external 
conditions • m other words, some, at least, of the Cyanophyceee are 

^ ^ancphycese resemble the Schizomyeetea (Fungi) in many 
respects, as, for instance, m their ^neral stnicture, m their simple 
veigetative reproduchou and m their spore formation, m the pro- 
duction of a bulky mucilagmous matrix, and in their polymorphism 
On these grounds they are freq uently placed along with the Sehizo- 
myeetes m a distmct class imder the name Sdoizophyta. But this 
arrangement does not seem to secure any special advantage It la 
ampler to regal’d the Cya'iapJiyeese and the Schtzomyeeies as parallel 
groups, the one belougmg to the Algse, the other "to the Fungi. 

St^-OIoss II Ohloxophycem. — The body may consist of a single 
cell (e.g , ProtococcoijdeiB% or it may he multinutueate and unseptate 
(e g., SipJmiese), or septate and therefore multicellular {e.g , Char- 
acese) It presents all degrees of morphological differentiation r 
thus, it may be ^herical (as m Sseniatoeoccua and m Vohox), oi 
flattened (as in £^m), or filamentous (as m Spirogyra, Ulothrix, 
&c ), with a differentiation of root and shoot (as in CEdogomum) , 
or it may even present rudimentary differentiation into stem, leaf, 
and loot, as in the Siphonete {e.g , Oaulerpa) and Charaeese. The 
stmetare of the body is peculiar in the Eydfodidyese, bemg com- 
posed of a number of ongmally separate cells , such a body is. 
termed a etmdbiwm. 

Vegetative multiplication, though not nniversal, is not unco'mmon 
m tms sub-class. Reproduction by means of asexuolly-produeed 
qiorea is Very general, and tbe spores are commonly ciliated zoo- 
spores. A sexMd process has been observed in members of every 
order of this sub-class. It consists either in the fusion of similar 
secsual cells, when it is said to be laogammts , or a large non-motila 
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female cell (oospliere) is fertilized by a small motile male cell 
(.intlierozoid), wlien it la said to be oogamous The isogamous pio- 
eess usually takes place between fiee-swimming ciliated cells {piano- 
gametes) , but in tale group of the Cbiyitgroi® it takes place between 
gametes wliicli aie not set free into the water and ai-e not ciliated 
(see Repboduction) In those Chlot ophycese in which both sexual 
and asexual spore-formation occurs, there is generally a distinction 
of sexual ana asexual forms, so that the lile-history piesents an 
alternation of generations Thus, in Acetahulana the plant is the 
sporophyte, producing asexually non-motila spores, which on gar- 
nunation ^re rise to sexual repioductive cells or gametes. Each 
of these spores represents a sexual form oi gametophyte Again, 
in GolcoelmU the plant is the gametophyte, producing the sexual 
oigans, the sporophyte being ^presented bv a small flattened plate 
of cells, developed from the fertilized female cell or oospore, which 
never produces any sexual organs, but only spores 
The Ghloi ophycesa may be classified as follows — 

Order 1 Frotocoaxndem — ^Umcellular plants , the body frequently 
sphencal and unattached, but piesenting in some forms a distinc- 
tion of base and apex, and then it is attached by the base Ee- 
pinduction by vegetative division, or by zoospores, or by a sexual 
process, the sexuS. cells bemg similar planogametes This ordei 
may be divided mto two famihes, — the Frotococcacese and the 
Palmellacese, the distinction being that in the latter the cell- 
walls are sivollen and. mucilaginous, so that the cells are held 
together, whereas in the former the cells are free Yegetative 
multiplication hy division is universal in the Palmellacam, but is 
commonly wanting in the Frotocoecacem 

Order 3, Folvoeinem — ^Unicellular or multicellular plants ; body 
free-swimmmg by means of ciha, either sphencal or a flat plate. 
a Isogamous forms * Pand(ynna, Stephanosplima (sphencal), 
Qomum (flattened) 

I Oogamous forms Volvox, Eudonna, Chlamydomonas (uni- 
cellular) 

Orders. Eydrodtctytse . — ^Multicellular plants , body unattached, 
a net {Hydrodudyon) or a flat plate {Pediastrum), formed by the 
combmation of originally separate cells (a ccefndbvum) The sexuid 
process is isogamoos 

Order 4- Siplwnees , — Unseptate mnltmncleate plants , body vesi- 
cular and unbranched, or mamentous and branched, assummg 
most vanous forms, presentmg distmction of base and apex, at- 
tached hy base , sometimes ( Oaulerpa) presenting differentiation 
into roo^ stem, and leaf. The sexual process is isogamous or 
oogamous, 

a, Isogamous forms Oodiese^Dasyeladese,Qav,Urpe8&,BotTydie86. 
h Oogamous farms . Vawshenacese 
Order 6. Confervoidese — Septate multicellular plants (body uni- 
cellular m some Desmids) , cells uni- or mnlti-nucleate , body ^- 
mentous, branched or unbranched, sometimes presenting distinc- 
tion of root and shoot, and then attached by the luot, or a flat 
plate or hollow tube of cells. The sexual process is isogamous or 
oogamous. 

a. Isogamous forms— 

ft. Gametes not free-swimming or ciliated* Oo'nyvyaim 
(meluding Dsmidie®, Mesocarpem, Zygnemese). 

/3 Gametes free-awimmiug and ciliated 

Body filamentous, unbranched ; Ulothrimcese. 

Body filamentan^, branched: Gtadophoremi GhseFr 
phoresi. 

Body a flat or tubular layer of cells : Ulvacess. 
i. Oogamous fbrms : body filamentous — 

a. Sexual organs undifferentiated . SphesropUm. 

Sexual orgaus differentiated. 

(Edogoniem , body unbranched (except BulhocTmte ) , 
oommum without tnehogyne ; sporophyte, a smgle 
cell (oospore) 

Coleochmteas ; body branched j oogonium with tricho- 
gyna , sporophyte multicellular. 

Order 6. Uharacm. — ^Alultieellular plants ,* body presenting dif- 
fenmlaatian into leaf, stem, and root. There is no asexual produc- 
tioa Of spores ; the sexual process is oogamous, the sexual organs 
bfemg H#ly differentiated. 

mstoMifon of the ^era, and to some extent also that of 
the’ is Befidered dimoult in many cases by polymorphism 

Eof £ttslah(^ ‘it hasf beeoi^asoartained that many plants whion have 
beffli '^9 P'^^vicoi^eto ate simply forms of some of the 

5 and similarly some qf the Ulvaeem 
have Ulothnooid^feB*^ atJJjl; tifiere can be no doubt that each of 
the' ahoivs ordem inOladilB^soias att^oomdus forma. 

With regard to the alfinittas |%logeny of the orders of 
OhHoixplpycm. tiie fiaien as the starting-point 

from TSfhioh the other orders haTO’^s^rar^ii^air' etvelution having 
taken place in vanous ditectiona. ]|eE|utiag' with the tdraple 
spherical Pratoooecmese, the origin of from th^ 
bj cell-division can he readily tiacal through the 

higher forms being simply motile multicellulair JProtococcaeeeo. 
Closely allied to the Volvodnese are the EydfodMyese. The Siphonem 


can be readily tiaced back to the simplest Protococcaceee through 
the attached Pi otocoecacese, such as Oharacium. The Confai votdcae 
are piobably also denved from the Frotococcacem , and a ceitam 
relationship between some members of this older — the Cladophorese 
— and the Siphonese is indicated by the multmucleate cells of the 
former. Thus, Valoma, which is septate, and theiefoie leally be- 
long to the Gonfervoidese, closely lesembles some of the Siphonese 
in its geueml habit. The phylogeny of the Cliaraxete is obscure, 
but it IS probable that they have sprung from the Oonfm'vaidese, 
possibly from the Cladopliorese. It is of interest to note that the 
large cells of the Oharacese become raultinucleate 

Sub-Class III Phseophycesa. — The form of the body is very van- 
0118 , it may consist of a smgle cell , when mnlticellular it may be 
filamentous and bi-anched, or a flattened expansion, or cylmdiieal 
or vesicular, hollow or sohd. It piesents also vanous degiees of 
morphological differentiation • m soma forms it is quite uudiffereu- 
tiated , m othera it presents a differentiation of liase and apex, 
and IS then attached by tlie base , in others it presents indications 
of differentiation into root, stem, and leaf. Vegetative multipli- 
cation IS common only m the lowest forms , in the higher it occure 
in some cases, and is effected by the abstnction of modified membeis 
of the parent, tenned gemmae. The existence of a sexual piocess 
has been ascertained in several forma ; but m many others further 
investigation is required to determine its presence or absence In 
those forms in whion it occurs it may be either isogamous or oogam- 
ous j the isogamous process may take place between free-swimming 
gametes, or between gametes which are not free-swimmmg or cili- 
ated. The life-history of the plants of this group is imperfectly 
known , but it has been ascertamed that m some there is, and 111 
others tiiere is not, an alternation of generations 

The Phseophyeese may he claasofied as follows — 

Order 1. Dwiomaceae . — Unicellular plants, either free, oi con- 
nected into filaments or masses by mucilage. Reproduction, vege- 
tative by division or by means of asexually-prodnced spoies (aiwjo- 
spores) , or sexual isogamous by the fusion of non-cihated gametes 
The cell-wall is impregnated with silica. 

Order 3 Syngeneticse . — ^Body unicellnlar, the cells bemg held 
together by mncilaga Reproduction by division and by asexually- 
prodnced spores. The order moludes the two forms, GFiromqphyton 
and Eydnorus. The fonner is distinguished by being unattached 
and by the motility of its spores, which have a smgle long cilium 
Sydrurus grows afttached, and the spores are not motile 

Order S. Pliseoyioreae — Multicelliilai plants , the body is fila- 
mentous and branched or flattened, always presenting differentiation 
of base and apex, and in some cases more or less well-maiked dif- 
ferentiation into root, stem, and leaf, usually attached by the base 
Reproduction, vegetative by gemmES or by means of asexuaUy-pro- 
duced zoospores, or by a sexual nrocess which is essentially iso- 
gamous, the gametes being eiliatod, but in the higher forms tend- 
mg to become oogamous The prmcipal famihes of the Phreoaporem 
are Ectoearpeae, SpThOcelaiieae, Mesoglosaceae, Desmaresitcae, Seyto- 
siphoneae, OutlmaceaB, and Lamvnariese. The filamentous type of 
structure obtains in the Edoearpeae^ SpJiacelarieae^ Mesogloeaceae, and 
Besmarestiem The filaments may consist of single rows of cells 
{mmumphanous), as in most Ectoearpeae, or of seveitil rows of cells 
Ipolysiphonous), as in the Mesoglcecuxee ; or they may he polysiphou- 
ons with a more or less well-developed cortical layer, as m the 
SpTuKelanem, in which case there is also a large apical cell. The 
structure of the Bemarestieae {e g , Besmarestia and Artlirocladia) 
IB sunilar to that of the SpJuicclarieaB, hut the growing point as 
not apical, as in the Sphacelarieae, but mtercalary, as in the Ecto- 
carpesB In some of these forms {eg, Gladost^hus among the 
Sphacelarieae) there is an indication of the differentiation of the 
shoot into stem and leaf The type of structure obtainmg in the 
Stytosiphoneae, Cutlemaaeae, and Zaminaneae is tliat of a flattened 
expansion of parenchymatons tissue, though in the Lamiimnem 
there is a eertam degree of histological difierentiatiOn, as is indicated 
by the presence of mongated cells forming structures resemblmg the 
sieve-tubes of the vascular plants. In some of the SeytosipJumeo} 
there is a large internal cavify, so that the body presents a cybndri- 
cal or vemcnlar form. Yegetative reproduction by gemmee is only 
known in the Sphdeelarieae Reproduction hy means of asexually- 
produoed spores (zoospores) is Imown to occur m the majority of 
the Phaeosporese, hut it has not yet been detected in some forms 
{e.g., Arihroctadm, ^ Seytoa/iphon, Phyllitis, Colpomenia). Tlie 
asexual organs are umlotmlax sporangia. The sexual organs {gamet- 
angia) are mviltilocnlar. They have been found in all the families 
except the Zaminarieaa, but not yet in aU the genera (e g , Ayaero- 
OQceai). The gametan^ are all quite similar, except in the Cvt- 
lenaem and in Tilopuhn (a genus allied to Besmarestia), in which 
also the gametes differ in appearance. A sexual process has only 
been observed in a few species of Ectoearpeae and SeytosipTumeae 
{Ectocarpus shlieultms and!’ E pusillua, Ovraudm aphxKdakioides, 
Stytosijidum Itmeuicmm), and m the Ovtlertaoese. A full account’ 
of -tiie Sexual process in these forms is giVeh in the article Rbfbo- 
Dpcri038i voL XX. p. 425. 

Order 4- Bvctyotaeeee. — Body multicelliilaT, thalloid, flattened, 
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nbbon-lake, as -mDictyota, Phycoptens, Dictyoptcris, oi bioader and 
fan-shaped, as m Taoma, Padiiia, Zonana , usually attached by 
the base, but by root-hairs developed on the under surface in Zonaria 
jisexual reproduction by spores, formed four {teira^ores) in each 
unilocular sporangium , spores not motile Though a sexual pro- 
cess has not been observed, theie are apparently male and female 
organs, — anthendia and oogonia. The supposed male cells are set 
fiee and aie not motile , the supposed female cells are not set fiee 
The sporan^ and the sexual organs are borne on distinct indi- 
viduals, and in some genera (e g , Jhctyota, Taonia) the male and 
female organs are borne on distinct mdividuala 

O 7 cU) 5. Fucaeete — Body multicellular , generelly differentiated 
into loot and shoot , shoot usually thoUoid, cyhndncal, or flattened, 
but differentiated mto stem and leaves in Saigasswn No asexual 
production of spores Sexual organs anthendia or oogonia Male 
cells numerous, set free, ciliated , female cells (oospheres) either one 
{Pycmphyeus, Evmantlujdta, Oystoseira, Sargassum), two {Pelvetia), 
four ( Osothcdha), or eight (Fiteus) in an oogonium, set free, not motile 

The life-history of the Phseophycm is in most oases imperfectly 
known. In the Fueacess, since there is no asexual formation of 
spores, there is no alternation of generations, and there is no indi- 
cation of any other kmd of pol^orphism In those forms in 
which the sexual and asexual organs aie restiicted to separate indi- 
viduals, as m Cladoat^hus {Sphacelaness), in the OiUlenacesa, and 
iu the Eietyoiacem, tWe may he an alternation of generafaons. 
In the CiUlenacem it is, in fact, highly probable. In the one 
genus, Zanardtma, the two generations are similar, differing only 
ni the nature of their reproductive organa In Cutlena, the other 
genus, the two generations are dissimilar, the form known as Qti£- 
Icria bein|; the gametophyte, whereas the sporophyte appears to he 
a form which has been legarded as a distinct genus, under the name 
of Aglaozonia In some ^nera of JDietyotacem {Tamua, Padina, 
jDtdyqptens) there is a further mdication of polymorphism, m that 
the spore (whether tetraspore or oospore) produces on germination 
a spherical or cylindncal protonematoid body, from which spiing the 
shoots of the characteristic form 

Since the life-history of the PhmophyccBS, is so imperfectly knoivn, 
the relations of the various orders cannot be accurately determmed. 
The LmtmwAXBa and the Syng(metics& are apparently isolated groups. 
The famihes of the Fhseosporcsa fonn a series leading from the simple 
isogamous Edoearpca through the Qutlenacesa to the oog^ous 
Fiteacm There aie also points of resemblance in the vegetative 
parts between some of the ScytoaipTioneea and the LwmiTmrteee 

Sub-Class IF Rhodophycese — ^This sub-class mcludes the smgle 
order Flondcw. 

Order Flerxdese . — Multicellular plants , body flattened or fila- 
mentous , when filamentous, either monosipbonous or polympbon- 
ous, with or without a cortex , thalloid, or with mdications of 
differentiation mto stem and leaf Asexual reproduction, by means 
of unciliated naked srores, which are usually tetraspores (wanting 
m JjflmaMca), produced in uuiloculai spoi-angia. Sexual reproduc- 
tion by means of male and female organs, termed anthendia and 
procarpia , the procaipiumis generally multicellular, hut sometunea 
unicellular [Baugiaceas, Eemaliere), is always closed, and generally 
consists of two parts, the carpogonium or sporogenous portion and 
the tncliogyne or leceptive portion The male cells are non-motile 
and have a cell-wall l^crfiiatia ) ; theie is no differentiated female 
cell m the proearpium. After fei-tiluation the carpoganous cell (or 
cells) divides to form the mother-cells of spores, and each mother- 
cell gives use to a single naked spore {carpo^in c), which is not 
cil^tod and is usually non-motile ; in the Bangutceae the carpo- 
spores exhibit amoeboid movements for a time The group of moro- 
genoua cells formed from the feitilized carpo^nous cell (or cefla) is 
termed a cystocarp ; in many cases these cells become suriounded 
W an investment developed from the adjacent vegetative tisane. 
Tme structure of the cystocarp is veiy sunple m the Bangiacem, 
consisting only of eight spore mothei -cells. The pnncipal oi-ders 
of the Fl^dese are Bangiaceie, Zmaneacess, Nemakcss, CeramiacesB, 
Coralhmie, Bhodo7nelaceeB, OryptmmniacmjIUwdyjnmimxse, Wnm- 
geliaccm, Squamanaeese, Sphasrocoocacese. 

"With regard to the hfe-hiatory of the Flortdea, it is generally 
considered to present a well-marked alternation of generations, the 
plant hemg the gametoiihyte, tlie fructification (cystocarp) formed 
m consequence of fertilization being tbe sporophyte Fuither poly- 
morphism has been detected in the genera ZeTmnea and Satradu)- 
spermum Here the carpospore does not at once give rise to 
the plant, hut to a filamentous or flattened body, whicb in Satraeho- 
spermum reproduces itself by spores, and from which the parent 
form snnngs as lateral bran^es. IliiB filamentous form appe§i.rs 
to be identical with species of the genus Ghantransia , it is theitore 
known as the Chantiansm-toim. 

Mvimtl Jffinilies and Pliylogeny of Sui-Qlasses qf Algss. 

.Comparison of the four sub -classes shows that, whereas the 
ChlorophycesB and the PTimphycem present two fairly complete senes 
of pan&m forms, I’angmg from umeellular undifferentiated to multi- 
cellnlar more or less highly differentiated organisms, the Cyam- 


pliyecse consist only of comparatively simple forms in wliith sexual 
reproduction is unknown, and the BJiodopJiyceac of comparatively 
complex forms in all of which a sexual process ohtaiua It has been 
suggested by Cohn, Beithold, and others that there is a close re- 
lation between the lowest Rhodophycese {Bangui) and the higher 
filamentous Oyanophyceae {Scytoncmcae, Sirosiphoncee), and that 
possibly the latter may have been derived fiom the former On 
tins view the Cyanophyceee and the Rhodophyeem, taken together, 
constitute a senes which is on a level with those of the Cliloro- 
phyme and of the PhsBophycese. On companng these three senes 
together, it will be observed that they present a geneial correspond- 
ence, m that the mam types of foim aie to be found in all Thus, 
the Chroococeaecse among the Cyaiwphycem, the Palmellacese among 
the QMorophyceas, and the Syngeneticae among the Fhseophyceae aie 
corresponding groups , simdaily, tlie Ccmfei-voidem among tbe 
Ghlorophyeeas correspond to the Rctocarpeee and other filament- 
ous Phseophycese, and to vanous foims of Rhodophyeem, such as 
Bangui, Porphym, Cnffithsta, and CalhOmimuoii , and Cliara 
{Clihrophycm) resembles, at least m its vegetative structure, such 
forms as Cladostephus {Phseophycem) and Polysiphonia {Rhodophy- 
cese). There are, however, forms belonging to some of the sub- 
classes wbich have no representatives in others. Thus the oideis 
Siphonese, Folvoeiness, Mydrodwtyeae, belonging to the Chloio- 
phyceae, are unrepresented in the othei sub-classes, and this is true 
also of tide Fucaeeae and the LamiQiaruae among the PhaeophyceiB 
The Conjugate Qhlorophyccss also form a peenhar group, the only 
coi responding forms being the Ihaioniaeem {Phse^hycese), which 
present many points of resemblance to the Dearmdim 

With regard to the phylogeny of the Algae, the possible derivation 
of the Ehodophycem from the Oyawophycese has already been pomted 
out. Assuming this, there are three senes of Algae closely allied m 
tbeir origin, m each of which evolution has proceeded on more or 
less divergent Imes, thus leading to the development of a number 
of correspoudmg forms m tbe thiee series. It is not impossible 
that the Ghlorophycem and tbe Tlmophycete may also have sprang 
from the Oyanophyceae, not, hke the RJiodophyeea, from the highei 
forms, but from the lower But, if the Oyanophycem he legarded, 
not as primitive, hut as degenerate, foma — and for this view theie 
are good grounds — then the smipler Chlorophycese are probably to 
be resided as the forms from which the othera have been denved. 

LiteraUtreofAlgte — Special paxwrs refeiredto : — Cohn, Beitr^ezurPhysUlogle 
der Fhyaxhrimaeeett,, 1867 ; Berthold, " Dio Bangiaceen," In Fawta nnd Flora 
des Go\fe» von Neawl, 1SS2 , Zopf, Zur Morpiologie der SpaUpflamen, Leipsic, 
1882, Haui^rg, PhiaiologischB und Algologischt Studien, rhtgue, 1887 Of 
general wotkb consinb— SarvCT, Phycologia Eritannica , Cooke, British FreUi 
Koter Alga, :^ndon, 1882 , ^uret and Bomet, Wofes Algologlquaa, L, il , 
1882-86, and Etudes Fhycolmh/tus, 1878, Palkenberg, “Algen,’'^ in Schenk’s 
Handbueli der Botanik, fi., Breslau, 1881-84; Hauok, “Die Meeresalgen," in 
Rabenhoraf a Kryptogamen-Flora, 2d ed., Leipsio, 1885 , Qoehel, Outlines of 
dassifioailon and Special Morpikdogp, Oxford, 1886. These works contain refer- 
ences to all the more important isolated jiapers on the Algie 

Class IL Pungi. — ^I n view of the desenption of these 
plante given m the article Ptjngus (q.v.), it is unnecessary 
to define them here further than as Thallophytes which 
are devoid of chlorophyll 

The dassafication followed here differs in detail fiom that given 
m the prevKiua article It is as follows - — 

Sub-Ckiss I. Myxomycetes 
„ II Scmzomycetes 
„ III. Phyoomycetes. 

a. Zygomycetes I Oomyeetes 

Order 1 Qhytridiaeese Order 1. Aneylistm. 

j, 2. Mtieorviii ,, 2 Pcronoapoieas. 

„ 3 EntomopMwrcm ,, 8 Saprolegniess. 

„ 4 UsttlaginesB. 

,, IT Ascomycetes. 

Order 1. OymnooMese Order 2 Pyretmnyeetes, 
Order 3 Biscomycetcs. 

„ T. .fflcidiomyeetes, 

Ordei 1 Uredineae. 

„ YI. Basidiomycetes. 

Order 1. Timiallini. Order 2. ffymenomycetes 
Order 3. Qasteronyceks. 

The chief points of difference between tins classification and that 
given in the ai’tiele Fungus, besides the mtroduction of some addi- 
tional orders, are the division of the Phycomyectes into Zygmnycetes 
and Ooniycctes, the removal of the Ostilagineae from the Uredineae to 
the Phycomyeetea, and the inclusion of the Eryaiphese and Tuberaeeae 
in the Pymwnvyeete^ this order being considered as contaimng all 
tiie Asemnyeetea wbich have weU-developed, but more or less com- 
pletely closed, apothecia (penthecia), — m a word, aU Ascomycefes 
which are neither Gymnoaseeae nor Dtscomyeetes. The division of 
the Phycomyeetea into Zygomycetes and Oomycetes is necessary in 
order to distinguish those foi’ms which are isogamous, and in whuh 
the sexual process is one of conjugation (see RephoductJon), frPm 
those which aie oogamons, and in which the sexual process is one 
of fertilization, the former constituting the group Zygomyectea, the 
latter the gioiip Oomycctcs Tlie change in position of the IJstU- 
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aginese is made in accordance inth the views of recent wnters, sucli 
as De Bary and Brefeld, the Ustilagineaslaemg regaided as sexually 
degenerate Zygomycetes. 

A brief description of the newly introduced orders, namely, the 
Chytridmeeee, the Entoymphthorese, the AiicylistesB, and the Qym.no- 
ascese, may be given The Chytndmcem ai*e extremely simple 
Fungi, consisting in some forms of a single spherical cell and in 
others of a small mycelium The Eniomophthorm have a well- 
developed mycehum, which, unlike that of most Phycomycetes, is 
septate The Ancylistem are merely the simplest fomis of the 
Oomycetes The Oymnoaseem are eharactemed by the simpla struc- 
ture of their fructification, the asci (or, m some cases, the smgle 
nsens) not being aniToonded by an investment of sterile tissue 
This group includes typical forms, such as Qymnoaseua and Erem- 
ascus, as well as aberrant forms, such as Exoascita, Sctecharomyecs, &c 
Mutual Affinities and Phylogeny of Sui-Olasses of Fungi 

The Myxomyeetes and the Sihixomycetes are so peculiar that they 
cannot be connected m any way with the other sub-classes of 
Fungi. Bemnning, then, with the Zygomycetes, theie can be no 
doubt that the ChytridiaceBez.vQ closely connected with the ifaconni 
by such forma as Polyphagus and Zygochyt/nwm, and with the 
Ancylistm among the Oomycdes. On the other hand, th^ aie 
connected with the Ushlaginese (especially Protomyoes] by Glado- 
chytnum. The EntomopIithoiesB seem to be most nearly related to 
the Mueortnu The Aneylistese are closely related to the Perom- 
spoTsso (especially Pydimm), and these again to the Saprolegniete 
Coming now to Ime Aseomycetea, there is an obvious sinulanly be- 
tween me simpler Oynnoasceee and the Mueonni Thus mEremaseus 
the sexual oigans are quite similar, and the sexual process is one 
of conjugation, as in the Muconni , but there is this difference, that 
the product of the sexual piooess in Erenutscus is an ascus, whereas 
in the Muccrim it is a zygospore (see Repeoduotion) Those 
Ascomycetes which, hke Pyroruma, have differentiated sexual organs, 
show some resemblance to the Oomycetes. The Uredinese appear 
to be closely connected with the Aseomycetea on the one hand, the 
secidinm being homologous with the apothecium, and on the other 
hand wifli the TresneUini among the Baaidionvycetes, through the 
TimneUoid Uredinese {Lepiopuacmiese), which have lost their escuha, 
possessing only asexuaJly- produced spores (teleutosporea). The 
Mymenomycetes and the Qa^eromycetes appear to form two parallel 
senes staitmg from the Tremellini 

In attempting to emress these relations in terns of phyl^ny, 
the first question which anses is as to whether or not the dhytn- 
diacese Eire to he taken as the primitive forms It is possible to 
regard them, not as pmnitive forms, but as degraded Muconmi, 
their degradation being dne to theix aquatic habit ; but there are 
no conclusive grounds for this assumption. Then there is the ques- 
tion as to the ongin of the Ascomycetes De Bary indmes to the 
opinion that they are denved from Oomycetes (especially Perono- 
^ora), on account of the simdarity of the sexual organa of such 
Aseomycetea as Podosphsera to those of the Peranosporesi But how, 
ou this view, is the development of Ascomycetes with similar sexual 
organs to he accounted for ? It seems more reasonable to trace the 
Ascomycetes back thiongh Eremaacus to the Mueonni, and to as- 
sume that the dififerenmtion of the sexual organs arose m the 
Ascomycetous senes. The following scheme expresses the phylogmiy 
of ihe Fingi as su^ested in the foregoing remarks. 
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simpler Chytndiaceee closely resemble the Protococcaceae in their 
general form, as also in the production of ciliated zoospoies The 
Ascomycetes, especially those in which male cells (spermatia) are 
formed, and piobably also the jEeidiomycetes, resemble the BJiodo- 
phyceae in many important featimes In both moups the female 
organ contains no distinctly differentiated female cell (oosphere) ; 
and the effect of fertilization la to cause the female or^n to glow 
into a sporogenous fructification (apothecium, cystocarp), which con- 
stitutes the asexual generation or aporophyte in the hfe-histoiy 

With regard to the derivation of the Fui^gi from the Algae, it 
appears that there aie at least two distinct ongma The Schizomy- 
cetes doubtless aiose from the Oyanophyceas , but, as pointed out 
above, the Schizomycetes cannot be regaided as having given nse 
to higher forma of Fungi These sprang ludependenuy from the 
Algae , and probably the Chytndiaceee were derived from the Proto- 
coasajcese , and from the Chytridiacese the higher forms were developed 
as indicated m the above sketch of the phylogeny of the Fimgi, 
the evolution of the Fimgi proceeding along much the same hues 
as that of t^&Algm, sind thus giving nse to forms which have their 
representatives in the Algae, and terminatmg m the Basidiomycetes, 
which are altogether and peculiarly Eungm Tho origin of the 
ChytmdiaceBa from the Protococcacm is simgested by the fact that 
many of the latter are “endophytic” • that is, they inhabit the 
tisanes of higher plants , and the Ghytndiaxese may be regarded as 
Protococcaceae which have become ti'^y pai'asitio, and have conse- 
quently lost their chlorophyll 

AddiUonal Literature to mnst—Da Baiv and Woronin, JBeitrSge mr Mar- 
vh/dtogie und FhysUdogie der Pllzt, 4tli and eth scries, 1881-82 , Brefeld, Un- 
hrmushungen, jAxts v-vii , 1888-88, De Boiy, ConparaMve Morphology and 
Bldogy of the Fungi, Oxford, 1887 

Subsidiary Group, Lichenes — As pointed out in the 
article iFufious, a Lichen is a compound organism consist- 
ing of a Fungus and an Alga hvmg symbiotically In 
that article only those Lichens are considered in -which the 
Fungus belongs to the Ascomycetes ; but Lichens are now 
known in which the Fungus belong to the Basidiomycetes. 

The Lichens may be classified as follows — 

AAiolvhenes (Ascomycetous lachens). 

1. Ihscoliehanea (Diacomycetous Lichens) 

2 Pyrenolwhenes (Pyrenomycetoua Lichens) 
Basidiohckeows (Basidiomycetons Lumens). < 

1 .S^iCTwZ«cA«neff(Hymenomycetou3 Lichens). 

2 Oasterohzhenes (Gasteromycetous Lichens). 

Literature — Maasee, “OnQastcrollolienBB,’' InPfttt. Trane , vol dxxvili., 1887. 

Sub-Kingdom: U. BRYOPHYTA (Musemese). 

The Bryophyta may be characterized as plants which pre- 
sent a definite alternation of generations, the plant being 
the ^imetophyte and the fructification or sporogonium 
the sporophyte. The sporophyte is not independent, but 
remains permanently attached to the gametophyte The 
shoot of the gametophyte is sometimes thalloid ; but more 
frequently it la differentiated into stem and leaf. The 
shoot of the sporophyte is not differentiated into stem and 
leaf, though tibiere is in some cases an indication of such 
differentiation. The gametophyte commonly reproduces 
its like by means of gemmae j the female organ is an arche- 
gonium. The Bryophyta are di-vided into two classes — 
Ihe Hbpatio^ or Liverwobts and the Musci or Mosses. 
(For details see MuscsdstEae.) 

Mutual Affinities and Phylogeny of Mosses and Liverworts. 

In consequence^ of -the well-marked alternation of generations in 
these classes, it is essential to trace their resemblances in both 
generations. 

a. Gametophyte (plant).— The higher Liverworts (foliose Junger- 
mannieae) resemble the Mosses in that the shoot is differentiated 
into stem and leaf j but there is this general difference, tiiat the 
shoot of these Liverworts has dorsi- ventral symmetry, whereas that 
of the Mosses has radial symmetry. The connecting form is afforded 
by Saplomitrium, which alone among the fohosa liverworts has 
radial symmetry, 

b Spoimphyte (sporogonium).— The main differences between the 
sporogonium of the Liverworts and that of the Mosses are these i 
the structure of the sporogonium is simpler in the liverworts than 
xt is in the Mosses , in the former it usually has uo columella and 
produces elaters, whereas iu the latter a columella is always present, 
and there are no elaters. In the Liverworts the sporogonium re- 
mains enclosed in the enlarged venter of the archegoninm (calyptra) 
until the spores are ripe, but in most Mosses the developing sporo- 
gowum bursts the calyptra at an early stage, A cOnnectibag form is 
afforded by^e sporogonium of Anihoceroa (liverworth which has 
a columelm and bears stomata hke -the sporogonia of the Mosses^ 
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and in which the elaters are radimentary Sphagnum, and Archx- 
dium among Mosses resemble the Liverworts m that the sporo- 
gonium IS enclosed in the calyptra nntil near matonty. 

Although there are so many pomts of resemblance between them, 
there is no evidence to show that the Mosses and Liverworts form 
one continuous senes. This might perhaps be assumed if the 
gametophyte alone were considered , but it cannot when thesporo- 
phyte IS taken into account as well The more important features 
in the comparative morphology of the sporophyte are os follows. 
Taking first the Liverwoi^ m the Ricaem proper {Rvxutf Oxymiira) 
both the epibasal and hypobasal halves of the oospore (fertilized 
female cell) form sporogenous tissue In the allied Ooreimem, the 
MarchaTiiiem, and the Anthoeerotem the epibasal half alone gives 
nse to sporogenous tissue, the hypobasal half forming an organ of 
absorption and attachment which is the true foot. In the Jungei- 
mwmim, likewise, the sporogenous tissue is developed entirely from 
the epibased half of the oospore, which also gives nse to the seta or 
stalk of the sporogonium , but the hypobasal half is aborted and 
gives nse to only a rudimentary foot ; m some fohose forms a. false 
foot 18 formed by a dilatation of the base of the seta. In the Mosses 
there is not m any family such a simple sporophyte as that of the 
Rxeeiese among the Liverworts , but there are forms whidi present 
the same morphological difference as that which in the Liverworta 
distinguishes the Marchahiiiem and the Anthocerotese, on the one 
hand, from these Jungermannieas, on the other Thus, among 
Mosses the SphagnaeesOt Andreeeacese, and PhoKacete have a true 
foot, whereas m the Rryinem there is a spurious foot at the base of 
the seta, as in some Jungermanniess. Taking all the foregoing 
facts mto account, it is clear that the Rusmae are the most primi- 
tive of existmg Musema, and it is probably from them that the 
true Mosses, as weU as the other Liverworts, have been derived- 

The following phylogeny may be suggested. An regards the 
Liverworts, there can be no doubt that tte Marchantiea are to be 
traced back through the Oorsmiese to the Rvxn^, and it is probable 
that, as Leitgeb pomln out, the frondose Jungeurmannim were de- 
nved from the Oorsiniese through the Ridleee With regard to the 
A7ithocerotea, Leitgeb seems to suggest that they may nave been 
derived through Notothylas from the Jungermanniess ; but m opposi- 
tion to this must be set the difference between the two groups as 
regards the morphology of the foot Probably the AnMocerotesB 
arose mdependently from the Oorsiniese. The Mosses are to be 
traced back to the Anthoccrotese, on account of the general similarity 
in the structure of the sporogomum. The genus An£koeeroa shows 
its special relation to the Sphagnaceas m the development of the 
sporogenous cells from the amphithecium, whereas the genus Noto~ 
thylas resembles the other Mosses m that the sporogenous cells are 
developed from the endotliecium. The following scheme will sarve 
to illustrate these remarks 
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The phylogeny of the Musdnese can be traced with exceptional 
clearness m Dom ^nerations. With regard to the eametophyte, 
it must be remembered (see MxTSOiimiEi) that at its first develop- 
ment from liie spore it is a. protonemat which is either filamentousi, 
as usually m Mosses, or afiiattened expansion, as generally m Liver- 
worts, the shoot which bears the sexual organs bemg a secondary 
development on the protonema. Both these forms of protonema 
bear a striking resemblance to various Oonfervoid Chloro^yeese, 
and there can be little doubt that it is from this otouu that the 
Museinese have ansen This view is supported by the dose resem- 
blance of the simple sporophyte of Riccm among the Museiness 
to that of OoleooMke among the Confervoid Ghlorophyem. There 
is, hi^ever, this difference; that in RvxSi the cells resulting from 
the division of the oomore are differentiated mto an extmnal sterde 
layer, forming the wall of the cmsule, and an internal mass of sporo- 
genons cells, whereas m Ooleocksste all the cells are sporogenous. 


StiB-EjDtsrGDOM: nL PtektoOPHTTA 
(Vascular CsYPTcaAMs). 

In these plants the gametophyte is a filamentous or 
tuhferoua, or more commonly a membranous, flattened pro- 
ihdlvam,^ eixhibitiiig no differentiation mto stem and leaf. 
The ae?:ual organs are antheridia and arehegonia, as in the 
Mmdneae, The sporophyte becomes quite independent of 
the gametophyte, constituting the plant The shoot is 


always differentiated into stem and leaf, and the tissues are 
highly differentiated- 

The^ sub-kingdom is divided into three classes, — PiLiciiTiB, 
EQUISETHTiE, LTCOPODINai 

Each of these classes includes two senes of forms, — the homoimr- 
OU8, m which all the mores are alike, and the heierosporous, m which 
the mores are of two kinds, namely, large spores (macrospores) and 
amall spores (micro^ores). ^.On germination the spore of the homo- 
sporous forms gives nse to a weU-developed prothalbum, which be- 
comes qnite free from the spore, and usually bears both authendia 
(male) and archegoma (female) The spores of the heterosporous 
forms give nse on germination to comparatively inconspicnous pro- 
thaUia, which remain connected with the spores, and hear either 
exclusively male or exclusively female organs Thus, in the hetero- 
sporons forms the gametophyte la represented by a male and a female 
organism, the former being mnch the smaller The male prothal- 
lium 18 always developed from a microspore, the female prothalluim 
from a macrospore (see Eepeoduotion). 

Class 1 FiLioiNiE — ^The Ftlicinse are characterized by havmg 
relatively large and few leaves The spore-beanng or fertile leaves 
(sporqphylls) are generally similar to the foliage leaves, and are not 
aggregated on special shoots, so as to form flowers. The embryo 
sporophyte has no snspensor ; but it has generally (except in Sal- 
mnia) a primary root 

Series A Homosporous Filicinse — ^This senes consists of the 
snb-clasa Filices, which includes the Eems It seems to be certain 
that all existmg Ferns are homosporous, and apparently all the 
known fossd forma are homosporous also, tiiongh it is not impossible 
that there may have been heterosporous Ftlices The orders of 
existing Ferns are arranged in two categones, according to the mode 
of development of the sporangia. 

L^losporangiate Filices the sporangium is developed from a 
single epidermal ceU — 

Order 1 Eymenaphyllacese. Order 4 OleiehcnicesB 

,, 2. CyatheacesB ,, 5. Schizseaeese 

,, 3. Polypodiacese ,, 6. Osmundacese 

Eusporangiate Filices: the sporangium is developed from a group 
of epidermal cells • — 

Order 1 Ophioglossacese, Order 2 Marattmcese. 

Series B Heterosporous Filicinse- — As far as is hiown at 
present, this senes contains the sub-class HydropUridese or Rhizo- 
carpsB. In addition to the various peculiarities connected with their 
heterospory, its members are characterized by the development of 
an investment round the clusters of sporangia (sori), the whole 
forming a sporocaip They sire aU Leptosporangiate 

•Hie Sydroptendese. are arranged m two orders, according to the 
structure of the sporocaip 

Order 1. SdMniacese . wall of sporocarp formed as a superficial 
outgrowth of the sporophyll , each sporocarp contains a smgle sorus 
either of macrosporangia or of microsporangia (Salmnta, AsoUa). 

Order 2 MarsUeacese the wall of the sporocarp is formed by a 
portion of the sporophyll ; each sporocarp contains several sori ; 
and each soms includes both macrosporangia and miorosporangia 
(MarmUa, Pilularia). 

It 13 possible that Roetes represents the heterosporous euspor- 
an^te Filices (see infra). 

Class 2. Equi8BTIE.b. — ^T heae plants are characterized by their 
rudimentary foliage leaves arranged m whorls at the nodes, and 
by them hi^y modified sporophylls, which are aggregated together 
at the ends of shoots, so as to form cone-like flowers The embryo 
sporophyte has no snspensor, but a pnmary root. 

Semes A. Homosporous Eguisetmae — All the existmg forms 
belong to this senes tind constitute the order Egutsetacess ; they all 
belong to the genus Eguisetum, The mmetophyte is a ^en flattened 
prothallinm, like that most commonly found in the Filices ; but it 
IS much branched, and generally dicecious. 

Series B. Heterosporous Eqniseiinse. — There are no existing 
heterosporous Egmsetinse , it is probable that some fossil plants 
mSb. as Annular ut and Asterophyllites, represent the eitmct netero- 
sporous forms 

Class S. Lycopodinei — T he I/yeopodmse are generally charac- 
terized by their small and numerous foliage leaves, whidi are not 
arranged in whorls, though they are almost entirely wanting in 
Peilotum. The sporophyll are not highly modified, but they are 
frequently a^regated at the ends of shootl so as to form cone-like 
flowers So^ as the embryology of this chiss is known at present, 
the embryo rooropbyte has a snspensor, but no pnmary root 

Senes A. Homosporous Lyeopodmaa. 

Order 1- I/yecpadideesB the sporangia are home on sporophylla 
(Lwxmodium, Phylloglossum). 

Order 2. Ps/dotoeese • the sporangia are borne on the stem (Psilo- 
timi, Tmesip^na). 

Ssnes B. Heterosporous Lyeopodin». 

Order 1 SelagvnellacesB (Seuminella). 

The existii^ heterosporous Lycopodium are usually considered to 
consist of a laiiuly, termed the LiyvicdsB, which includes the two 
XXIV. — 17 
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f BTiera Selagine.lla and laoeies. This arrangement is not accepted 
ere, for the reason that Selaginella and lao^es have nothing m 
common beyond the hgule, and the fact that they are both hetero- 

= ia vascular cryptogams It is in fact a question whether or not 
should be inclnded m the Ljfcopodinae at all , for it has few 
and large leayes, and the embryo sporophyte has no suapensor, hut 
it has a pnmaTy root This being the case, it is miposaible to frame 
any definition of the group which would apply to all 

the members, if Isoetes be included m it. In many features Isoeles 
resembles the FiUavm, and especially the EydroptesrideeB, It may 
he suggested here that Isoetes is a representative of the hetero- 
sporona enaporangiate FihcivM The only member of the Ly&}- 
fodiim which Isodes at all resembles is Fhylloglossum. 

MtUual Jffinities and PJi/yloge/ny of Pteridophyfa 
Beyond the characteristics which they possess m common, and 
whnm ]^ve caused them to he collected mto one class, there are no 
special points of contact between the three sub-classes of the Ptem- 
mjphyta The classes have each its own well-marked habit ; and 
it ther^ore appears probable that they are to he regarded as equiva- 
lent branches of the PtencLophyta^ sprmgmg fr’om a common ongm, 
m each of which a differentiation of homosporons smd hetero^oroua 
forms Tiaa taken place The relation of the homosporons to the 
heterosporoua forms in each class is a pomt of mterest There is 
little or nothing to be said on tins subj ect as regards the JEguisetinm 
But lu the j^wczTWB it appears probable that the simpler hetero- 
sporous fatma have sprur^ from the simpler homosporous formi^ 
that is, the SalmtiiacesB from the Symenophyllacm ; and in the 
Lycopodvnm that Selagmdltt has sprung from I/yeopoAiwm. As- 
suming that Isoetes belongs to the Lyccpmvnse, its nearest ally would 
appear to be Phylloglossum , but tl]^ point must remain undecided 
until the whole life-history, especially the emhryogeny, of Phyllo- 
gloasum is known, and its true systematic position thereby fixed. 

Various attempts have been made to trace hack the sporophyte of 
the Ptendophyta to that of the Jfuscineaj, the points of contact 
being ■i^e Symentphylloeese on the one hand and U.7i£hoeero3 on the 
other , hut these attempts cannot he considered to have been suc- 

eeasftiL 

in the 

thesis - „ , 

are, in fact, many pomts of resemblance between the protiiallium of 
the Pberyiopkyta and the gametophyte of the Mvaevnese As Goebel 
and Bower have pointed out, the protiiallium of some species of 
TridhmaTus is a branched filamentous structure, closely resembling 
Moss protonema , and in most ferns, as also in Sgu%setum and 
ZyoopMium, the prothallium is at first filamentous The fila- 
men^us prothallium £pves nae to one or more Battened esmnsion^ 
on whioh the sexual oraans, or at least the arohegoni^ are developed 
{archegomcphores). Tnus there are indioatioiis in the gameto- 
phyte of many Ptendojphyta of that distinction of protonema and 
sexual shoot which is so characteristic of the gametophyte of the 
MuseiTieeB. But this remarkable correspondence in the gameto- 
phyte does not warrant the condusdon that the PterMoph^ have 
sprung from the MmAmsi. It rather indicates that they are 
^ups having a commoa. origin in the Conforroid (Ftlorophyeem, 
but cfiverging from the first in the relation of the sporophyte to the 
gametophyte, so that whereas in the MusemesB the sporophyte 
remains attached to the gametophyte throughout its whole exist- 
ence, in the Pteridcphijfta the sporophyte develops as an independ- 
ent oi^nism. Thbe can belittle aonbt that in the primitive 
Pterud^ofuyta the two^pnerationa resembled each other, and that, as 
evolution proceeded^ they became more and more widely dissimilar, 
the gametophyte losto^ the sporophyte gaining, in both morpho- 
logitffll and brntological differentiation. An indication of this is 
stSl afforded by the general resemblance of the sporophyte of PhyUo- 
gUmm to the gametophyte of I/yetypodvwm, cmmm as deacnbed by 
Trenh, and of the sporOThyte of Zyeopodivm Phlegtmna to its 
gametophyte (Trenh; It will probably be found, when material 
is obtained for invesi^tmg it, that the ^orophyte and the game- 
ta^yte of Pkyllogldssuin are very similar. 

• 'TSlphylogeny of the Pirndomytat as suggested in the foregoing 
' |8 indicated in the following table : — 

(Chlon^Beii) 



LtUTvtunty^IHeridnTijita — Afianltiasandphylogeuy— Prantl, UrUmuokiingm 
mr Mtyrphologii der G^fasskryptogamen, L-ii., Lelpslc, 1876-81, Goehel, AwnaXu 
du Jardin Botanigue de Buitenxorg, vU , 1887 , Bower, “ On some Normal and 
Abnormal Devebpments of the Oophyte of Tridhmatm," In Annals of Botany, 
vol L, 1888 , lA, On the Morphology of Phyllogloaaum BrunimondU, In PhiL 
Tram., part IL, 1886, Trenh, “Eecherohes snr lea Lyoopodlaoees,’’ m Ann. 
du Jwrdhh Botanigue de Buifeturorp, Ui -Iv , 1884-80 , Id , Annals cf Botany, 1., 
1883,Kny, “Di0Bntwlckelnngd6rParkeriaceen,"InVoiKijlcfa(Z Tc.Leop AHad., 
xxxTO , 1876 For general works, see Goebel, Outlines of Classification and 
Special MoTphdogy, Oxford, 1887, Sadebeok, “Die Qelftsskryptogamen," In 
Skdienk’s PandbuM der Sotanik, i., 1S7S 

' Sub-Kingdom: IV PblaijeROGAMIA. 

These plants are commonly known as “flowering plants”; 
but they are more correctly designated “seed-bearmg 
plants,” or Spermaphyta, for the production of a seed is 
the one feature which distinguishes the members of this 
suh-kingdom from those of the other sub-kingdoms 

There is a definite alternation of generations in the life- 
history of these plants, hut it is obscured by the exbreme 
reduction which the gametophyte has undergone (see 
Reerodvotion). The sporophyte is the plant, a sus- 
pensor is formed in its emhryogeny; and it is hetero- 
sporona The sporophyUs are aggregated on special shoots, 
frequently with other floral leaves (bracteoles, perianth 
leaves), to form flowers The two kinds of sporangia are 
m aU cases home on distinct sporophyUs In the micro- 
sporangium there are numerous fertile sporogenous cells, 
each of which produces four microspores , lu the macro- 
sporangium there are generally but few sporogenous ceUs, 
of which only one is tmuaUy fertile, amd this one produces 
a single macroapore withont division The microspores 
are set free from the sporangium producing them, whereas 
the macrospore is not It is this last pecuhajily which 
determines the formation of the seed. 

In the above account of the asexual reproductive organs of the 
Fhanerogarraa, the terms employed are those which are applied in 
the case of the heterosporons Ptendaphyba , the advantage gamed 
by the use of these terms is that the true homologies of the repro- 
ductive organs in the two suh-kingdoina are kept m view. The rela- 
tion between these terms and those more commonly m use is as 
follaws ^tamen= leaf bearing miorosporangia (microsporoghyll) ; 

=sniiorospoTangiTini ; anther s=8otus of microsporan^ , ovule (nn- 
cellnB)=inaoToaporangiTmi , pollen-OTam= microspore ; embryo Sac 
=macroBpore. Stamens and carpels are commonly home by the 
same mdindual and m the same flower , hut in many cases they 
ore confined to distmot individuals {dvosemta) or to distinct flowers 
{didnaurus) on the some indmduaL 

I n asmuch as these plants are heterosporons, the sexual geueration 
18 represented by male and female gametophytes The male gameto- 
phyte, formed by the germination of the nucrospore (poUon-grain), 
consists of two or sometimes three or four cells, one of which 
becomes the male oi^an (rollen tab8=antheridium of other suh- 
kingdoms), while the reathave nothing to do with reproduction, 
but constitute the rudimentary vegetative portion of the prothal- 
hum. The female gametoph^, commonly known as the ffndo- 
sparm (=-feinale prothaUiran), is formed in the intenor of the macro- 
spore or embryo saa an,d nsttwy does not oome at all into relation 
vnth the extenor certain cells of this endosperm one or more 

female organs are formed, which are equivalent to, and in some 
Phanerogams closely resemble, the archegonia of the Ptemdqphyta , 
«eh of these female organs possesses, as its essential constituent, 
the female cell (oosphere, ovum). 

The process of fertilization (see BspbOduction) depends upon 
the pollen-grams being brought near to the ovules, so that, when 
the pollen-grains germinate, the pollen tubes may be able, in the 
course of their growth, to come into close relation with the female 
cells which the ovules contain. In many cases the transference of 
the pollen-grams is effected by the wind ; the plants in which this 
is the case are characterized by their mconspicuous flowers, and are 
termed anem^Mlofus, In other cases the transference is effected 
by means of insects; the plants in which this is the case are 
termed eeiitmuphilgw, and we diaractemed by their conspicuous 
flowers, in wHoh the periantii leaves are bignly developed and 
brightly colou^ to attract the visits of insects, — an end which 
is further attained by the secretion of scented volatile and of 
sugaiy Kquid (nectar). It is the conspicuous flowers of these ento- 
mopbilous which have earned for the whole group 

the designation of “flowering plants,” which, ‘however, is by no 
means generally applicable. * 

The are divided into twb classes, — ^the 

GYMNOspiRicai *tn,d the ANGioapSESLa. 
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Class L Gymnospebma — T he carpels are sometimes 
absent, and, when present, they do not form an ovary; 
hence the ovules are naked There is no stigma, conse- 
quently the pollen-grain comes into direct contact mtii the 
ovule. The whole of the female prothalliuTn, is formed in 
the embryo sac before fertilization. The female organ is 
in most cases a fully developed archegoninm. The embryo 
IS developed from a portion only of the fertilized female 
cell or oospore {meroUastiG mhryogmy ) ; frequently several 
embryos are developed from one oospore {^olyemhrymy). 
The flowers are dioecious or diclmous. 

Thia class consists of the following orders ; — 

Order 1 Gycadacem charactenzeo. generally by the nnbranohed 
stem and by the large branched leaves The order includes nme 
genera, — Gycas, JDioon^ Oeratozamia, Zama, Macrozatnia, EncepTutl- 
artos, Staihgena, Bowenia, and Microcycas The genus Cycas is 
peculiar, m that the carpels are not borne on specif shoots, so as 
to form flowers, but on the mam shoot, m the same way as the 
foliage leaves The stamens of Cyca^, as also both the stamens 
and carpels in the other genera, are highly modified spoiophyUs 
which are home on special shoots forming oone-hke flowers 
Order 8 Gmiferse . characterized by the much-branched stem 
and by the very numerous, arnn-ll, unbranched leaves. The atammal 
flowers are generally cone-like. This order includes the Pmes, 
Firs, Larches, Yews, (grasses, &c., arranged in the following 
families . — 

Series A Pinoidese • the carpellary flowers are cones : — 

Pam. 1. Ah%dvn£ae. Pam 8. Cupreesinem 

„ 2 Araucanees „ 4 Taxodznea 

Series B Taxoideae ♦ the carpellaiy flowers are not cones . — 
Pam 1. Tcaczneee. Pam. 2 Podocarpese 

Order S Onetacese • habit various , the flowers are not cones, and 
have a perianth. This order includes the three genera J^hedra, 
Onetwin, and WelwrUchia. In Omtum and Welvnteckia the female 
organ (archegomum) is reduced to a smgle cell, the oosphere 

ITviuol Affinities and Phytogeny of Oyrsirmpermte 
There is but bttle resemblance between the Gycadcuese and the 
other two orders Chngko or Salisburia, a remarhable genns which 
13 usu^y placed in Ihe Taanvm, thongh it is in many reflects 
peculiar, resembles the Gycadacem in the stnicture of the arche- 
gomum, m the fleshy character assumed by the outer portion of the 
seed-coat, and m the fact that the development of the embryo does 
not begm until after the seed has been shed. Probably the fossil 
plants known as the Gordaiiaeem may be r^arded as a groim inter- 
mediate between the Gycadacem and the Goniferm The Gon\ferm 
and the Chietacea axe more closely allied, so much so m fact that 
the latter have been regarded by various writers as a family of the 
C(mferm The structure of the flowers m Ephedra is very similar 
to ftat m Tasaus 

The eonnezion of the Gymnospenns with the Pteridaphyta is un- 
doubted. The development of the microsporangmm in the Gymno- 
menns is the same as that of the sporangium of Zycopodvum. 
^e development of the maorosporangium presents m most eases 
the characteristic Phanerogamic featoes; but m certain cases 
{Oeraiosamta longifoha, Oupressus sempermens, CcdMns guadn- 
valvis) there is a mass of sporogenous cells, as in the sporangia of 
the Pterid^hyta, though only one of these cdla is fertile, and it 
produce a single macrospore without division. In fact, there is a 
marked geneim resemblance m the development of the macroapor- 
angium Detween these species and IsoAes. Another point of 
importance is the fact mat, although the female prothallium 
(endosperm) is under ordinary conditions entirely and permanently 
enclosed m the maorospore (embryo sac) — a feature wbu^ is dharac- 
toiistio of the Phaneroganvia — yet in the Gycadacem, if the first- 
formed areh^nia are not fertilized, the prothallium resumes its 
grow^ and torsts ^e maorospore, coming to the surfece of tihe 
ovule and turning green in consequence of exposure to light. Tak- 
ing into consideration their general habit and tbe peexQiarities in 
the development of their sporangia, it appears that the Gycadacem 
find in the En^orangiate Filzces tiieir nearest allies among the 
PteridopTiyta, su^estion presupposes the existence of hetero- 
qeorous Eusporangiaia, although aU the known forms are homo- 
sporous. But this difiB.culiyi^ be met, as suggested above, 
it toms cut that Isoetee really belongs to tbe Eusporangiate Mlim^ 
The Oofnaferm resemble more nearly tbe I/ycopodvm, such as Imo- 
podmm and SelagiTidla, in their general habit end in the cone-Hke 
form of their flowers. However, the position of the pollen-sacs 
on the under surface of the peltate raorophyll is a feature whidi 
coimecta tiiem with the Eguwdvm ; but, on the other hand, the 
ligular outgrowth on the upper surface of the macrosporophyll in 
Jrawsaria, which m the Am^nem becomes the large ovuliferous 
Boal^ is another pomt of resemblance to Belaginelta and laoeUs. 
In view of these resemblances to the Zycopodvim and the Eguzsetinm, 


it IS hardly possible to trace back the Coniferm to either of these 
group it 13 more probable that they sprang from forms of 7^e?ido- 
phyta intermediate in character between the Lycopodium and the 
E^tsetinse. The mutual relations and the phylogeny of the three 
genera of Onetacem cannot at present he determined with any de- 
gree of probabihty The one pomt which affords any clue is the 
resemblance m general structure between the flowers of Ghictum 
and those of the Taxinea The flower of TFelwitxhm, more than 
that of any other Gymnospenn, resembles that of an Angiosperm, 
espciaUy m the fact that the staminal flower contains a rudi- 
mentary ovule. 

Glass IL ANqiospSB.Mai. — ^The carpel or carpels form 
an ovary, in which the ovules are enclosed. A portion of 
the carpel forms a stigma^ which receives the pollen-grams. 
The pollen-grains germinate on the stigma, and therefore 
do not come mto direct relation with the ovules. A part 
only of the female prothallium {pnmary endospet'm) is 
formed before fertilization, the remainder {secondary endo- 
^erm) after fertilization. The female organ is a reduced 
archegoninm, consisting merely of the female cell (oosphere) 
The general occurrence of both macrosporophylls and micro- 
sporophylJs in the same flower is a charactenstic feature 
of thi group, as is also the whorled arrangement of the 
floral leaves 

The Angw^grmm are divided into two sub-classes, — the Mono- 
cotyledons aud the JheotyUdons, according to the number of the 
primary leaves or cotyledons of the embryo , hence, in the former 
sub-class the first leaves are alternate, m the latter opposite. In 
the Monocotyledons, with few exceptions, the gTowmg-point of the 
embryonic stem la lateral , in the Dicotyledons it ib always termmal 
There are other distmguishing features, such as the parallel vena- 
tion of the leaves of Mouocolyledona and the roticulate venation m 
Dicotyledons , but they are not sufficiently constant to bo of much 
taxonomic value. 

The Monocotyledons may be conveniently arranged m the 
following senes • — 

Senes 1. Nvdiflorm : usually diclinous or dioecious , perianth 
•wanting or rudimentary. This senes includes the Spadieifiorm 
(Aroids, Falms, Nawdern) and the Gfhi'maflorm (Grasses, Sedges) 

Senes 2. Petaloidem • usually monodmoua , perianth present, 
and usually weU-developed and coloured. Tina senes moludes the 
lihes. Orchids, Inses, sc. 

The Dico'^ledone are •usually classified as follows . — 

Senes 1. Monochlamydem : •asually didmous or dioecious , perianth 
absent or simple. 

Senes 2. Polypetalm: usually monodinous; perianth usually con- 
sists of calyx and colo-ured corolla, the petals being frea 

Senes 8 OamapetaZm • nsually monoclinons ; perianth usually 
conaosts of calyx and coloured, corolla, the pe-tals being coherent. 

Phylogeny of die Angiospermse. 


There can he no doubt that the Angiospermm have been derived 
from the Ptendophyta , but it is a question whether they have had 
an independent on^ firom that group or whether they are to be 
traced back to it tmough the Gymnosperms In view of the wide 
golf which separates the Angiosperms from even the highest Pten- 
acphyta, and of the affinities of the Gymnosperms to the Pten- 
dt^hyta on the one hand and to the Angiosperms on the other, the 
latter suggestion would appear to be the more probable. 

Altho-^b. the Monocotyledons and the Dmotyledons have so 
many features in common, it is probable that they have no't had 
the same ongm The Gvmnospermous forms to wmch the Dicoty- 
ledons are most nearly allied are the Gomferm, and Cfnetmn among 
the Chutaeem The marked Angioapermoua characters of Chushim, 
and its general sunilanty in habit to a Dieoiyledonous plant, afford 
some ground for regarding this genus as the staxtmg-point of the 
Dicotyledons. But more probably the Dicotyledons are to be traced 
back to the Goniferae, and the Onetacem to be regarded aa a lateral 
ofEMioot of the Gori^erm, with an Aurfospermous tendency, but not 
leading on to higher forms The Gymnosperms which most re- 
semble the Monocotyledons are the Gycadacem , and, if it he assumed 
that the Angiosperms ha've sprang from the Gymnosperms, it is 
to this order of the latter class that the Monocotyledons ore to be 
traced, Monocotyledons in which this resemblance is most 
conspicuous are 'those, saoh as the Aroids and Palms, which belong 
to the series Ehtdiflorm. 

Ziieraiwn.—^ra. the PTianerogamia, see Goetiel, QniUnes of Classliflatiion and 
SpectaZ Morphology, Oxford, 1887 ; Le Msont and Deo^sn^ TnAti de Bataniqua 
C^gllsh ed. by Hooker, 1868) ; and Engler and Fiantl, Die PJlaneetiifmtUen, 
L^slo (in course of puollcation) 

On tie phylogeny ofplania, sea N^all, TheorU d. Aidammuwddm, Mnnioh, 
1884 ; and Saporta and Harlem, L'Evu-utlon du Bigtia Vidtal (mt. ScL Series, 
701s. mrrtT. and 111 ), Paris, 1^1-86 Descriptions of ue nmnerons natnisl 
orders will he found In the varlons text-hooks which treat of systematic botany, 
as well as in the abova V.) 
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YEGETAELE MAHEOW See Goued and Eoeti- 
cnLTDEB, yoL adi p. 283. 

YEGETIUS, EEAvnrs Eekatits, tlie compiler of a 
treatise on the art of war, dedicated to Yalentmian H. 
(375-392). Nothing is known of his hie saye that m 
MSS. he is called vir illustris and also comes, Hia sources, 
according to his own statement, were Cato, CorneliiM Cel- 
8US, Frontinus, Patemus, and the imperial constitutions of 
Augustus, Trajan, and Hadrian. The book, which is a 
poor compilation, has to be used with great caution. The 
first edition appeared at Utrecht in 1473 j the latest is 
that of Lang (Leipsic, 1869). The book has been often 
translated; an Engird version through the French was 
published by Caxton m 1489. 

YEGIAA (Slavonic, Krk\ an island in the Gulf of 
Quamero, Adriatic Sea, belonging to the Austrian diatnet 
of Istna, is separated from Ihe mainland by the narrow 
channel of Morlaeca or Maltempo and from the island of 
Cherso on the south-west by that of Mezzo. It is 24 
miles long and about 14 miles across at its widest part. 
The surface is mostly rugged and mountainous ; but the 
central, southern, and western districts are fertile produc- 
ing wine, grain, oil, timber, and various kinds of fruit, 
besides pasturage for numerous hve-stock Silk, marble, 
and salt are also produced ^ and fishmgis earned on along 
the coast, iu 1880 the island contained 18,089 inhabit- j 
ants ; the capital is YegHa, a town on the south-west 
sid^ with 1680 inhabitants and a good harbour. 

^ TTMTG COURTS. See Bbhmio Cotjets. 

YEU. See ErntnaiA, voL viu, p. 634. 

VELAZQUEZ, Dibgo de Silva (1699-1660), the head 
of the Spanish school of painting and one of the mightiest 
pamtera the world has known, was bom in Seville early in 
June 1599, the year m which Tan Dyck also first saw the 
light at Antwerp. His European fame is of comparatively 
recent origin, dating from tiie first quarter of the 19th 
century. Till then his pictures had lain immured in the 
palaces and museum of Madrid ; and from want of popular 
appreciation they had to a large extent escaped the rapadly 
of the French marshals during the Peninsular War. In 
1828 Sir David Wilkie^ wrote from Madrid that he felt 
hunself in the presence of a new power in art as he looked 
at the works of Velazquez, and at the same time found a 
wonderful afiSnity between this master and the English 
school of portrait painters, being specially reminded of the 
firm square touch of Raeburn. He was struck by the 
sense of modernness of impression, of direct contact with 
nature, and of vital force which pi^aded aR the work of 
Velazquez, in landscape as well as in portraiture. Time 
and criticism have now fully established his reputation as 
one of the most consummate of painters, and accordin^y 
Mr Ruskin says of him that “ everything Velazquez does 
may be taken as absolutely right by the student.” At 
the present day his marveiloua technique and strong in- 
dividuality have given him a power in European art such 
jas is exercised by no other of the old masters. Acquainted 
&dl the Italian schools, the friend of the foremost 
his day, he was strong enough to withstand 
nifinence and to work out for himself the 
deyetobip^ nature and his own principles of 

mrk A retiimk^jlhe realist he painted only wW he 
saw; oonseqdesiiw imagination seems hmited. His 
religious couh^plif pf the earth earthy, ^though 
some of ’his vrork^'such’us the Gruoifijsdon and the Seourg- 
iag, are <haraeteife4d of pa^os in whidi 

he ranks secb^ toxh pamtc^l w-omen seem 

to breathe; has !borses are noSibl and his dogs of 

life; so quick and dose fe,his ^ Ida subject, 

England was the first nation to recognizdlda' fetraordinary 
^ See OtmiuTighftm’a Life, vot il 
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merit, and it owns by far the largest share of his works 
outside of Spam.^ But Velazquez can only be seen in all 
hia power in the gallery of the Prado at Madrid, where 
over sixty of his works are preserved, mcludmg historical, 
mythological, and religious subjects, as well as landscapes 
and portraits. It is hardly creditable to the patriotism of 
Seville, his native town, that no example of work is to 
be seen in the gallery of that city. Seville was then in 
the height of its prosperity, “the pearl of Spain,” carrying 
on a great trade with the New World, and was also a 
vigorous centre of literature and art For more than a 
hundred years it had fostered a native school of pamting 
which ranked high in the Peninsula, and it reckoned among 
its citizens many whose names are prominent in Spanish 
literature 

Telazquez was the son of Rodriguez de SUva, a lawyer 
in Seville, descended from a noble Portuguese family, and 
was baptized on 6th June 1699 Following a common 
Spanish usage, he is known by bis mother’s name Velaz- 
quez. There has been considerable diversity of opinion 
as to his full name, but he was known to his contempo- 
raries as Diego de Silva Velazquez, and signed his name 
thus. He was educated, says Palommo, by his parents in 
the fear of God, and was mtended for a learned profession, 
for which ho received a good training m languages and 
philosophy. But the bent of the boy was towards art, 
and he was placed under the elder Herrera, a vigorous 
painter who disregarded the Italian influence of the early 
Seville school. I^m his works in Seville we can see that 
Herrera was a bold and ^ective painter ; but he was at 
the same time a man of unruly temper and his pupils 
could seldom stay long with him. Velazquez remained 
I but one year, long enough, however, to influence his life 
It was from Herrera that he learned to use long brushes, 
or, as Mr J. E. Hodgson, RA, suggests, brushes with 
long bristles, by means of which his colours seem to be 
floated on the canvas by a light fluent touch, the envy 
and despair of his successors. From Herrera’s studio 
Telazquez betook himself to a very different master, the 
l^xned and pedantic Pacheco, the author of a heavy book 
on paintmg, and, as we see by his works at Madnd, a dull 
commonpl^e painter In this school he remained for five 
years, studying proportion and perspective, and seeing all 
that was best in the literary and artistic circles of Seville. 
Here also^ — and this may explain much — ^he fell in love 
with his master’s daughter Juana, whom he married in 
1618 with the hearty approval of Pacheco, who praises 
hia hand and heart, claiinmg at the same time aU the 
credit of havmg been his master. He must, however, 
have found Tel^uez a wayward pupil; for, instead of 
looking to Raphael, according to orders, the young painter 
set himself to copy the commonest things about him, — 
earthenware jars of the country people, birds, fish, fxniit, 
and flowers of the market-pl^e. To paint well and 
thoroughly what he saw, to model with his brush, and 
to colour under the influence of light and shade were for 
him the vital purpose, the first lesson, in his art. It was 
with deliberate purpose that Telazquez painted these 
hodegones (tavem-pieces), as they were called , for we are 
told that W said he would rather be the first painter of 
common things than the second in higher art. Carrying 
out this idea stiU further, Telazquez felt that to master 
the subtlety of the human face he must make tins a 
special study, and he accordingly engaged a peasant lad 
to be his servant and model, making innumerable studies 
in charcoal and chalk, and catching his every expression. 
We' see this model in the laughing Peasant Boy of the 

* Of the 274 •woda attributed to VelazqueB 'by Mr OurtiB 121 are 
in United Kiogdom, while France baa but 18, Auatea-Hungary 
12, Bossia 7, and Ganuany about the same number. 
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Belvedere Gallery at Yienna In sucli work as tliis, and 
m Ins studies by tbe wayside, Velazquez laid the founda- 
tion of his subsequent mastery of expression, of penetra- 
tion into character, and of rendermg the life of his sittra: 
to the quick. He saw the world aroimd him teeming with 
life and objects of mterest to the painter, and he set him- 
self to render these. His manner is as national as that of 
Cervantes. He hved and died racy of the sod. The posi- 
tion and reputation of Velazquez were now assured at 
Seville There his wife bore him two daughters, — all hia 
family so far as is known. The younger died m infancy, 
while the elder, Francisca, m due time married Bautista 
del Mazo, a painter, whose large family is probably that 
which is represented in the important picture of later 
years in Vienna, the so-called Family of Velazquez. Mr 
Curtis, however, is inchned to beheve that this picture is 
by Mazo. In the gallery at Madrid there is at least one 
portrait of this daughter, painted m these early days at 
SeviUe, as also a portrait of Juana hia wife, holdiig a 
drawmg-tablet on her knee. There was formerly m the 
possession of Lord Dudley another portrait of his wife by 
Velazquez, painted, perhaps, in the first year of them 
happy marriage. Of this early Seville manner we have 
an excellent example in El Aguador (the Water-Carrier) 
at Apsley House (London). Firm almost to hardness, it 
displays close study of nature. One can see in it the 
youthful struggle to portray the effects of hght stealmg 
here and there over the prominent features of the face, 
groping after the effects which the pamter was to master 
later on. The brushwork is bold and broad, and the out- 
lines firinly marked. As is usual with Velazquez at this 
time, the harmony of colours is red, brown, and yellow, 
reminding one of Eibera. For sacred subjects we may 
turn to the Adoration of the Magi at Madrid, dated 161 &, 
and the Adoration of the Shepherds in the London 
National Gallery, in both of whidi we have excellent ex- 
amples of his re^m. The peasants offering their gifts of 
poultry are the hard-featured women of the market-place 
of Seville pre-Kaphaehte m their uncompromising truth- 
fulness. Q^us also in the St John in the Desert we find 
his peasant boy transformed mto the saint. 

But Velazquez was now eager to see more of the world. 
Madrid, with its fine Titians, held out strong inducements. 
Accordingly m 1622, fortified with letters of introduction 
to Fonseca, who held a good petition at court, he spent 
some months there, accompanied cmly by his servant. 
Here he painted the portrait of the poet Glongora, a com- 
mission from Pacheco, which now hangs in the g^ery at 
Madrid The impression which Velazquez made in the 
capital must have been vay strong, for in the following 
year he was summoned to return by Olivares, the all- 
powerful minister of Philip IV., fifty ducats bmng allowed 
to defray his expenses On this occasion he was accom- 
panied by his fatiier-in-law. Next year (1 624) he received 
from the kmg three hundred ducats to pay the cost of 
the removal of his family to Madrid, wiudi became his 
home for the remainder of his life. Weak and worth- 
less as a kmg, Phihp had inherited the art-loving propen- 
titiw of his race, and was prond to be consider^ a poet 
and a paanten It is one of the beat features of his chaj- 
acter that he remained for a period of thirty-six years the 
faithful and attached friend of Velazquez, whose ment he 
soon recognized, declaring that no other painter should 
ever paint his portrait. By his equestrian portrait of the 
hing, painted in 1623, Yelazquez secured admission to the 
royti service with a salary of twenty ducats per month, 
blades medical attendance, lodgings, and payment for the 
pictures he might j^aint. The portrait was exhibited on 
the steps of San Felipe, and was received with enthusiasm, 
being vaunted by poets, among them Pacheco. It has uil- 


fortimately disappeared, having probably perished in one 
of the numerous fixes which occurred m the royal palaces 
The Prado, however, has two portraits (Nos. 1070 and 
1071) which are most probably studies for this picture 
In them the harshness of the Seville period has disappeared 
and the tones are more delicate The modelling is firm, 
recalling that of Antonio Moro, the Dutch portrait-painter 
of Philip n , who exercised a considerable influence on the 
Spamsh school. In the same year the pnnee of Wales 
(^terwards Charles I ) arrived at the court of Spain. We 
are told that he sat to Velazquez, but the picture has dis- 
appeared.^ It was during this period also that he painted 
the hunting-scenes of which examples are to be found in 
the collections of Sir Eichard W^ace, Lord Clarendon, 
and others, and which served him m the production of the 
great Boar Hunt of the London National Gallery, pamted, 
however, in the later yeara of his hfe, — a magnificent work 
in spite of some restorations It was then too that he 
pamted the groups of Court Qallante in their gay costumes, 
accompanied, as in the Boar Hunt, by their servants and 
dogs. The splendid Meeting of Artists (as it is absurdly 
named) m the Louvre was doubtless executed at a later 
time from studies taken m these early years, for it displays 
all the qualities of his finer work, space and air being 
thrown round the figures, which are touched with great 
mastery and ease. 

In 1628 Eubens visited Madrid on a diplomatic mission 
for nine months, and Velazquez was appointed by the king 
to he his guide among the art treasures of Spain. Eubens 
was then at the height of his fame, and had undertaken as a 
commission from Ohvares the large pictures which now 
adorn the great hall in Grosvenor House (London). These 
months mi^t have been a new tuming-pomt in the career 
of a weaker man than Velazquez, for Eubens added to his 
brilliant style as a painter the manner of a fascinating 
couitiBr. Eubens had a high opimon of the talent of 
Velazquez, as is attested by Fuensalida, but he effected 
no Ghange in the style of lie strong Spaniard. He im- 
pressed him, however, with the desire to see Italy and the 
works of her mighiy painters. la 1627 the king had 
given for competition among the pamters of Spain the 
suhj’ect of the Expulsion of the Moors Velazquez bore 
off the palm, j but his picture was destroyed in a fire at 
the pal^e in 1734. Palomino, however, describes it. 
Phihp in. pomts with his baton to a crowd of men and 
women driven off under charge of soldiers, while Spam, 
a majestic female, sits looking calmly on. The triumph 
of Velazquez was rewarded by his being appointed gentle- 
man usher. To this was shortly afterwards added a daily 
alloTmnce of twelve reals, the same amount as was allowed 
to the court barbers, and mnety ducats a year for dress, 
which was also paid to the dwarfs, buffoons, and players 
about the king’s person — truly a curious estimate of talent 
at the court of Spain. As an extra payment he received 
(though it was not paid for five years) one hundred ducats 
for tiie picture of Baccliu£^ painted iu 1629 (No, 486 of 
the Madrid gallery). The spirit and aim of this work are 
better understood from its Spanish nam^ Los Borrachos 
or Los Bebedores (the Topers), who are paying mock 
homage to a half-naked ivy-crowned young man seated on 
a wine barrel It is like a story by Cervantes, and is 
brimful of jovial humour. One can easily see in this 
picture of national manners how Velazquez had reaped the 
benefit of his close study of peasant life. The painting is 
firm and solid, and the light and shade axe more d^y 
handled tban in former works. Altogether, this production 

^ In 1847 Mr Jolin Snare of Beading ediibited a picture which had 
come from the sale of Lord Fife in 1809, and which he maintamed to 
be the long lost work. This led to mndt oontroTersy ; hut the daSm 
was rejected by experts and the picture is said to be now in Amerioa. 
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may be taken as the most advanced example of the first 
style of Yelazquez. It is usual to divide his artistic career 
by his two visits to Italy, hia second style following the 
first visit and his third ^e second, Eoughly 8pea]^g, 
this somewhat arbitrary division may be accepted, though 
it will not always apply, for, as is usual m the case of 
many great painters, his styles at times overlap each other. 
YeUizquez rarely signed his pictures, and the royal archives 
only give the dates of his more important worlm. Internal 
evidence and history, as regards his portraits, supply to a 
certain extent the rest. 

In 1629 Phihp gave Velazquez permission to carry out 
his desire of visiting Italy, without loss of salary, making 
him besides a present of 400 ducats, to which Olivares added 
200. He sailed from Barcelona in August m the company 
of the marquis De Spinola, the conqueror of Breda, then 
on his way to take command of the Spanish troops at Milan 
It was during this voyage that Yelazquez must have heard 
the details of the surrender of Breda from the bps of the 
victor, and he must have sketched his fine head, known to 
us also by the portrait by Yan Dyck. But the great picture 
was not painted till many years later, for Spinola had 
fallen into disfavour at court. In Venice Yelazquez made 
copies of the Crucifixion and the Last Supper of Tintoretto, 
which he sent to the king, and in Rome he copied Michel- 
angelo and Raphael, lodging in the Villa Medici till fever 
compelled him to remove into the city. Here he painted 
the Forge of Ynlcan (Ho. 1059 of the Madnd gallery), in 
which Apollo narrates to the astonished Vulcan, a viliage 
blacksmith, the news of the infidelity of Venus, while four 
Cyctops listen to the scandal The mythologic^ treatment 
is similar to that of the Bacchus • it is realistic and Spanish 
to the last degree, giving a picture of the interior of an 
Andalusian smithy, with Apollo thxovra in to make ihe 
story tell. The conception is commonplace, yet the im- 
pression it prodnces is undoubted from the vividness of 
the representation and the power of expression. The model- 
ling the half-naked figures is excellent. Altogether 
this picture is much superior to the other work painted at 
the same time, Joseph’s Coat, which now hangs in the 
Esconal. This work has been much praised — overpraised 
in the opinion of the present writer — and tTiia opinion is 
shared by Don Federico de Madrazo, the director of the 
Madrid museum, who looks on it as one of the weakest 
of the productions of Velazquez. Both these works are 
evidently painted from the same models In looking at 
these two pictures what strikes one especially is that "Siey 
betruy no trace of the influence of the Italians. Velazquez 
remaaned true to himself. At Rome he also painted the 
two heautiM landscapes of the Giaxdens of the Medici, 
now in the Kadrid museum, full of sparkle and charm. 
Landscape as a form of art never had attraction for the 
Spaniard; but Velazquez hrae, and in the silvery land- 
scapes painted some years later at Araryuez^ shows how 
grwt a master he was in this branch of art After a 
visit to Haples in 1631, where he worked with his country- 
man Ribera, and painted a charming portrait of the infanta 
^1^ of Philip, he return^ early in the year to 

^ fimtof many portraits of the young 
prince pwt dados, the heir to the throne, digm- 

fi^ and Icsrdly |n |iis childhood, caracolling in the 
dress of a field-hiai^Ija| 4®'% j^noiag steed. Sir Richard 
Wallace ownsa hjat film finest in the Dnited 

Kingdom is the Ctroavenor, Hous^ 

a tOMtexly example' ®£ 'tliU Veltoquez. 

The colour is warm and hrigi^^^ Ihe wnrkmaruship solid 
and fus^ like ename],'Wliileiightf s^i^^pstvide every 
comer. The scene is in the riding-schocfi 'the* palace, ' 
the king and queen looking on from a Wcouy, while 
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Olivares is in attendance as master of the horse to the 
prince. Don Baltasar died m 1646 at the age of seventeen, 
so that judging by his age this picture must have been 
pamted about 1641, two years before the fall of Ohvares 
This powerful minister was the early and constant patron 
of the painter. His impassive saturnine face is famihar 
to us from the many portraits pamted by Velazquez, a face 
which, like his royal master’s, seems never to have known 
a smile, and in which are written pride and disdain. Two 
must be named of surpassing excellence, — the full length 
helongmg to Mr. HoHord (e^bited at Burhngton House 
in 1887), stately and dignified, m which he wears the green 
cross of Alcantara and holds a wand, the badge of his 
office as master of the horse ; the other the great equestrian 
portrait of the Madrid gallery (No. 487), in which he is 
flattenngly represented as a field-marshal in aH his pomp 
during an action. It is difficult to overpraise the excel- 
lence of this work, either as regards its dramatic power 
or ite masterly execution. In these portraits Velazquez 
has well repaid the debt of gratitude which he owed to 
his firat patron, whom he stood by iu his fall, thus expos- 
ing himself to the nsk — and it was not a light one — of 
incurrmg the anger of the jealous Phihp. The king, how- 
ever, showed no sign of malice towards his favoured 
painter. Faithful in few things, Philip kept true to 
Velazquez, whom he visited daily in his studio in the palace, 
and to whom he stood in many attitudes and costumes, as 
a huntsman with his dogs, as a warrior in command of his 
troops, and even on his knees at prayer, wearing ever the 
same dull uninterested look. His pale face and lack-lustre 
eye, his fair fiowing hair and moustaches curled up to his 
eyes, aud his heavy projecting Austnan lip are known iu 
many a portrait and nowhere more supremely than m the 
wonderful canvas of the London National Gallery (No 
746), where he seems to hve aud breathe. Few portraits 
in the whole range of art will compare with this work, in 
which the consummate handling of Velazquez is seen at its 
besl^ for it is in his late and most perfect manner ^ From 
one of the equestrian portraits of the kmg, pamted in 
1638, the sculptor Montanas modelled a statue which was 
cast in bronze by the Florentine sculptor Tacca, and which 
now stands in liie Plaza del Oriente at Madrid, “ a solid 
Velazquez,” as it has been well named by Ford. This 
portrait eadsts no more , but there is no lack of others, for 
Velazquez was in constant and close attendance on Philip, 
accompanying him in hia journeys to Aragon in 1642 and 
1644, and was doubtless present with him when he entered 
Lerida as a conqueror. It was then that he painted the 
great equestrian portrait (No. 1066 of the Ma^d gallery) 
in which the king is represented as ,a great commander 
leading his troops, — a rfile which Philip never played ex- 
cept in a theatrical pageant. All is full of animatiou 
except the stolid face of the king. It hangs as a pendant 
to the great Olivares portrait, — ^fit rivals of the neighbour- 
ing Charles V. by Titian, which doubtless fired Velazquez 
to excel himself, aud both remarkable for their silvery 
tone, and their feeling of open air and harmony combined 
with brillianey. The light plays on the armour and scarf 
thrown to the wind, showing how completely Velazquez 
. had mastered the effects he strove to reach m hia early 
dayn. Of these two great works Sir Richard Wallace 
posaei^es small hut exc^ent rephcas, 

1 In tius and in all Ins portraits Philip wears the goliUa, a stiff 
linen collar projecting at right angles from the neck. It was invented 
by the king, who was so proud of it that he celehiated it by a festival, 
follow^ by a procession to ohnrch to thank Qod for ihe hlessing 
(Madme D’Anlnoy, Voyaga d^B^pagne), The gUUla was tiins the 
h^ght of luhion emd appears in most of the niale portraits of the 
period. Ill regard to the wonderful attnotare of Philip’s moustaches, 
it is said that, to preserve their form, they were enoasod during the 
n4ht in perfiuned leather covero called IngotmLi. 
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But, besides the forty portraits of Pliilip ^711011 are 
known, we have portraits of other members of the royal 
family, of Philip’s first wife, Isabella of Bourbon, and her 
children, especially of her eldest son, Don Baltasar Carlos, 
of whom, besides those already mentioned, there is a beau- 
tiful full length in a private room at Buckingham Palace. 
Cavaliers, soldiers, churchmen, and poets of the court, as 
for example the Quevedo at Apsley House (Burlin^n 
House, 1887), sat to the painter and^ even if forgotten by 
history, will live on hia canvas The admirable Pareja 
of Lord Eadnor’s collection (Burlington House, 1873) is 
said to have been taken by Phihp for the hving man It 
has been remarked that the Spaniards have always been 
chary of committing to canvas the portraits of their beauti- 
ful women. Queens and infantas may be painted and ex- 
hibited, but la^es rarely. One wonders who the beautiful 
woman can be that adorns the gallery of Sir Eichard Wal- 
lace, the splendid brunette so unlike the usual fair-haired 
female sitters to Yelazquez. She belongs to this period of 
his work, to the ripeness of his middle period. Instinct 
with hfe, her bosom seems to heave and the blood to pul- 
sate through her vems. The touch is fi rm but free, showing 
the easy strength of the great master. Barely has flesh 
been pamted with such a glow, yet with such reserve 
This picture was one of the ornaments of the Bethnal 
Green collection. But, if we have few ladies of the court 
of Philip, we have in great plenty his buffoons and dwarfs 
Even these deformed creatures attract our sympathy as 
we look at their portraits by Yelazquez, who, true to his 
nature, treats them gently and kmdly, as m El Primo 
(the Favourite), whose inteUigent face and huge foho 
with ink bottle and pen by his side show him to be a wiser 
and better-educated man than many of the gallants of the 
court. El Bobo de Coria, El Hmo de YaUecas, and Pab- 
lillos, a buffoon evidently acting a part, aU. belong to this 
middle penod. From these commissioned portraits of the 
menials of the court it is pleasant to turn to one of the 
greatest of historical works, the Surrender of Breda, often 
known as Las Lanzas, from the serried rank of lances 
breakmg the sky, which is behoved to have been pamted 
about 1647. It represents the moment when tiie van- 
quished Justin of Nassau m front of his Dutch troops is 
submissively bending as he offers to his conqueror Spmola 
the keys of the town, which, with courteous grace, the 
victor refuses to accept, as he lays bis hand gently on the 
shoulder of his defeated foe ^ Behind Spinola stand the 
Spanish troops beanng their lances aloft, while beyond is 
a long stretch of the Low Country, dotted with fortifica- 
tions and giving the impression of vast space and distance. 
The picture is full of light aud air and is perhaps the finest 
example of the silvery bluish style of Yelazquez. In con- 
ception it is as fine as m execution, and one looks in vain 
for a trace of “ the mahcious pencil ” which Sir William 
Stirling-MaxweU discerned in tiie treatment of Justin and 
his gallant Dutchmen. 

The greatest of the rehgious paintings by Yelazquez 
belongs also to this middle period, the Christ on the Cross 
(Madnd galleiy, No. 1055). Palomino says it was painted 
in 1658 for the convent of San Placido It is a work of 
tremendous power and of great onginality, the moment 
diosen being that immediattiy after death. The Saviour’s 
head hangs on his breast and a mass of dark tangled hair 
conceals part of the face. The beautiful form is projected 
against a black and hopeless sky from which light has been 
blotted out The figure stands absolutely alone without 
atiy accessory. The skuH and serpent described by Sir 
William StirHng-Maxwell were added by some pious bungler 

^ This gracdoTis attitude is also employed hy Velazquez m a picture 
ia Stafford House (representing the rece^on of St Prands Boigia ty 
Loytda), 


at a much later date The picture was lengthened to suit 
its place m an oratory , but this addition has smce been 
removed. 

Yelazqnez’s son-in-law Mazo had succeeded him as usher 
in 1634, and he himself had received steady promotion m 
the roy^ household, receiving a pension of 500 ducats in 
1640, mcreased to 700 in 1648, for portraits painted and 
to be painted, and bemg appomted inspector of works m 
the palace m 1647. Philip now entrusted him with the 
carrying out of a design on which he had long set his heart, 
the founding of an academy of art in Spam. Kich in 
pictures, Spain was weak in statuary, and Yelazquez was 
commissioned to proceed to Italy to make purchases. Ac- 
companied by his faithful slave Pareja, whom he taught 
to be a good painter, he sailed from Malaga in 1649, land- 
ing at Genoa, and proceeding thence by Milan to Yemce, 
bu^g Titians, Tmtorettos, and Yeroneses as he went A 
curious conversation which he is said to have had with 
Salvator Bosa is reported by Boschini,® m which the 
Spaniard with perfect frankness confesses his want of 
appreciation of Baphael and his admiration of Titian, 
"first of aU Italian men." It seems a possible story, for 
Yelazquez bought according to his likings and pamted in 
the spirit of Ms own ideals. At Modena he -vms received 
with much favour by the duke, and doubtless here he 
painted the two splendid portraits which now adorn the 
Dresden gallery, for these pictures came from the Modena 
sale of 1746. They presage the advent of the painter’s 
third and latest manner, a noble example of which is the 
great portrait of Innocent X m the Dona palace at Borne, 
to wMeh city Yelazquez now proceeded There he was 
received with marked favour by the pope, who presented 
him with a medal and gold chain. Of this portrait, thought 
by Sir Joshua Beynolds to be the finest picture in Borne, 
Palomino says that Yelazquez took a copy to Spain. 
There exist several in different galleries, some of them 
possibly studies for the ongmal or replicas painted for 
Philip. One of the most remarkahle is that m Apsley 
House, exhibited in Burlmgton House in 1887. The 
modellmg of the stem impassive face comes near to per- 
fection, so delicate are the gradations in the full hght; 
all shairpness of outline has disappeared ; and the features 
seem moulded by the broad and masterly bmshwork. 
When closely examined, the work seems coarse, yet at the 
proper distance it gives the very essence of living flesh. 
The handling is rapid but unerring. Yelazquez had now 
reached the manera abremada^ as the Spaniards call this 
bolder style This is but another way of saymg that his 
early and laborious studies and his close observation of 
nature had given to him in due time, as to all great 
pamters, the power of representing what he saw by simpler 
means and with more abi^olnte truth. At Borne he painted 
also a portrait of his servant Pareja^ probably the picture 
of Lord Badnor’s collection, whidi procured his election 
into the Academy of St Luke. Philip was now wearying 
for his return , accordingly, after' a visit to Naples, where 
he saw his old friend Eihera, he returned to Spain by 
;&rceIona in 1651, taking with him many pictures and 
300 pieces of statu^, which he afterwards arranged and 
catalogued for the ]tog. Undraped sculpture was, how- 
ever, abhorrent to the Spanish Church, and after Philip’s 
dea^ these works gradually disappeared. 

Isabella of Bourbon had died in 1644, and the king 
had married Maria Anna of Austria, whom Yelazquez now 
painted in many attitudes. He was specially chosen by 
the king to fill the high ofiSce of “aposentador major,” 
which imposed on him the duty of lookii^g after the quarters 
occupied by the court whether at home or in their journeys 
— a responsible function, which was no sinecure and inter 
See Stirlings aatcl hts Works, p. 181. 
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fered. "vritli the exercise of ids art. Yet far from indicat- 
ing any decline, las works of tlis period are amon^t the 
highest examples of his style. The dwarf Don Antonio el 
Inglte (the ^glishman) with hia dog, jEsop, Menippus, 
and the Sculptor, all in the Madrid gallery, show Ids surest 
and freest manner To these may be added the charmmg 
portraits of the royal children m the Louvre and Vienna, 
among the choicest of his works. It is one of these in- 
fantas, Margarita Mana, the eldest daughter of the new 
queen, that is the subject of the well-known picture Las 
Menifias (the Maids of Honour) in the Madbnd gallery, 
painted in 1656, where the little lady holds court, sur- 
rounded by her ladies-m-waiting, her dwarfs, and her mas- 
tiff, while Velazquez is seen standing at his easel. This 
18 the finest portrait we have of the great painter, and, 
as etched by St Raymond, it forms the frontispiece of the 
book by Mr Curtis. It is a face of much digruty, power, 
and sweetness, — ^bke his life, equable and serene, unruffled 
by care. Las Menmas was picture of which Luca 
Qiordano said that it was the “ theology of paintmg,” an- 
other way of expressing the opinion of Sic Thomas Law- 
rence, that this work is the philosophy of art, so true is 
it in rendering the desired effect. The result is there, one 
knows not by what means, as if by a first intention witliout 
labour, absolutely right. The story is told that the king 
painted the red cross of Santiago on the breast of the 
painter, as it appears to-day on the canvas, Velazquez did 
not, however, receive the honour till 1659, three years after 
the execution of this work. Even the powerful king of 
Spam could not make his favourite a belted knight with- 
ont a commission to inquire mto the punty of hm lineage 
on both sides of the house.^ Fortunately the pedigree 
could bear scrutiny, as for generations ^e family ms 
found free from all taint of heresy, from all trace of Jewish 
or Moorish blood, and from contamination by trade or 
commerca The difficulty connected with the fact that he 
waa a painter was got over by his being pamter to the king 
and by the declaration that he did not sell his pictures. 
But for this royal appomtmeut, which enabled him to 
escape the censorship of the Inquisition, we should never 
have had his splendid Venus and Cupid, belonging to Mr 
Momtt of Eokeby Hall (exhibited m Manchester m 1857), 
painted in his latest manner and worthy of comparison 
with Titian. There were in truth but two patrons of art 
in Spain, -^the church and the art-lovmg liig and court. 
Muiillo was the artist favoured by the church, while 
Velazquez was patronized by the crown. On© difference, 
however, deserves to be noted. Murillo, who tqiled for 
a rich and powerful church, left scarcely sufficient mean© 
to pay for his bunal, while Velazquez liv^ and died in the 
eq ioyment of good salaries and pensioiia. Yet on occasions 
Philip gave commissions for religious pictures to Velazquez, 
—among others, and belonging to this later period, the 
Coronation of the Virgin (Madnd), splendid in colour — a 


harmony of red, blue, and grey — ^but deficient in religious 
feeling and dignily. It was painted for the oratory of 
queen, doubtl^ Maria Anna^ m the palace at Ma^d. 
rcyal commission for the hermitage of Buen 
the, St Anthony the Abbot and St Paul the 
Hei3Qcd^ pmnteckin 1669, the landscape of which excited 
thb ivirjn pf Sir David Willde The last of his 

works which nfune is Las Bilanderas or the 

Spianm^ (lla<^|,|>hhite[d abdwfr 1666, representing the 
intealor (ff the The subject is no- 

ting, Ihe treatment ^vbiyTO^^ A]|;is full qf light, air, and 
movement, splendid in colotn/a^inar^ in handling, 

piciwe, Baplmsl Meng^ &ei4, tor have l^en 

paint^ nbt 'by ike hand W fey iPgr^ie of will.- 

^ Tbe recoirds of this commWouiiave been 
of tha order of Sauida|:o ty hi, VaiasipiL 


We see in it the full ripeness of the power of Velazquez, 
a concentration of all the art-knowledge he had gathered 
dnnng his long artistic career of more than forty years 
In no picture is he greater as a colourist. The scdieme is 
simple, — a harmony of red, bluish green, grey, and black, 
which are varied and blended with consummate skill 

In 1660 a treaty of peace between France and Spain 
waa to be consummated by Ihe marnage of the infanta 
Mana Theresa with Lotus XIV , and the ceremony was to 
take place m the Island of Pheasants, a small swampy 
island in the Bidassoa Velazquez was charged with the 
decoration of the Spanish pavilion and with the whole 
scenic display In the midst of the grandees of the first 
two courts m Christendom Velazquez attracted much 
attention by the nobihty of his bearmg and the splendour 
of his costume. On the 26th June he returned to Madrid, 
and on the 31st July he was stneken with fever. Feehng 
his end approaching, he signed his will, appomtmg as his 
sole executors his wife and his firm friend Fuensalida, 
keeper of the royal records He died on the 6th of August 
1660, passmg away m the full possession of his great 
powers, and leaving no work behind him to show a trace 
of decay. He was buried in the Fuensalida vault of the 
church of San Juan, and within eight days his wife Juana 
was laid beside him Unfortunately this church was de- 
stroyed by the French in 1 81 1, so that hia place of interment 
is now unknown. There was much difficulty m adjusting 
the tangled accounts outstanding between Velazquez and 
the treasury, and it waa not till 1666, after the death of 
Philip, that they were finally settled. 

Vdazquez can hardly be said to have formed a school of painting. 
Ax)art fi:om the circumstance that his occupations at court would 
have prevented this, hia genius was too personal for transmission 
by te^hing Yet his influence on those immediately connected 
with him was considerable. In 1642 he befriended young Munllo 
on his arrival in Madrid, received him into his house, and directed 
his studies for three years. His son-m-law Mazo pamted in liis 
manner, and doubtless many pictures hy Mazo are attnbuted to the 
master CarreSio, though never a pupil, was a favourite and had 
the good sense to appreciate him and imitate him. His faithful 
slave Parma studied his methods and produced work which by the 
favour of Velazquez procured his manumission from Philip- But 
the appreciation of the fine talent of Velazquez passed away quickly 
m Spain, as that country began to fall to pieces 

In addition to the standard works by Palomino, Gean Bermudez, and Pacheco, 
see the bio^phlcsl notice by Don Pedro de Hadrazo In hia Cataloga del Museo 
dd Prado ^72) , Velasques and KU Works (ISSfi) and Annals of Artists ofSmin 
(1848X by w Stirling (afterwards Sir W Stirling Maxwell) , Ford’s Hanabodk 
to Snain (1866) and his ^cle in the Englidi Cydopiedia , Velasques and Murillo, 
by Charles B OnrWs(1888), the works of W. Barger (T Thord), OesdKd MaUrei, 
by Woltmann and Woennann, Sir Edmund Head’s Handbook qf Spanish Paint- 
ing (1848), Works VeltHtgiiw (prints), by G W Beid (1872), Oas. d. Beaux 
Arts, art "Velazquez”, by Paul Lefort (Mcond period 1879-82) ; and Justl, Diego 
Vdasqueg u. sein lahrlmndert, 2 vols , Bonn, (J. F W.) 

VELEIA, a town of Liguria, near the frontier of Gallia 
Cisalpina, on the Apennine slope, about 20 miles to the 
soiith of Placentia, The “ oppidum Veleiatium ” is vaguely 
mentioned by Pliny as belonging to Liguria, but its exact 
site remained unknown until 1760, when its remains began 
to be recovered from under a moss of debris, which showed 
that the city must have been overwhelmed by a landslip 
from the neighbouring mountain. Among the bmldings 
that have been brought to bght are a basilica, au amphi- 
th^tre, and several temples. Interesting antiquities from 
Veleia, including the “tabula alimentaria” of Trajan (see 
voL xiii p, 132), are deposited in the museum at Parma. 
Hone of the coins hitherto discovered on the site are later 
than the time of Probus (276-282). 

VFHEZ-M AT^ GA, a town of Spain, in the province of 
Mala^ and 16 miles east-north-east from that town, is 
finely situated in a fertile valley at the foot of steep 
mountains (Sdeorra Tejada), withm a mile of the mouth of 
the small river Velez. Formerly it was a place of cou- 
alderable commercial importance, but its prosperity has 
much declined in recent years, and it suffered severely in 
the earthquakes of 1884. It is associated with many 
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romantic eyents ia tlie history of the Moorish lyars, to 
■whici. period Its old castle belongs. The vegetation of 
the neighbourhood is most luzunant, mcluding the aloe, 
palm, sugar-cane, pnckly pear, orange, vine, ohve, and 
sweet potato. The inhabitants are chiefly employed in 
the various industries connected with the cultivation and 
export of the products of these There is also a tunny 
fishery The population within the mumcipal boundaries 
in 1877 was 24,832. 

VELIZH, or Weliz, a district-town of Eussia, in the 
government of Vitebsk, on the Dwina, 53 miles north-east 
of the city of Vitebsk. It has an active trade in corn and 
linseed, grown m the neighbouring provinces, and sent by 
river to Eiga m exchange for salt, tobacco, and 
groceries. The population (16,370 in 1885) has doubled 
since about 1860 

Yelizh IS supposed to have been originally founded by the 
Lithuanians, hut it was deserted m the 16th centuiy. lu 1636 the 
Russians erected here a wooden &>rt, which, however, was soon taken 
by tihe Poles (1680), and it remain^ in then possession until 1772. 

VELLEIUS See Patbeoijxub. 

VELLETEI, a town of Italy, in the province of Eome, 
and 26 miles by rail to the south-east of that city, is 
picturesquely situated on a spur of Monte Artemisio on 
the southern edge of the Alban Hills and overlooking the 
Pontine marshes The streets are steep, narrow, and irre- 
gular. In the highest part of the town are the mumcipal 
ofSces, with an important ancient inscription relatmg to 
the restoration of the amphitheatre under Valentinian and 
Valens. Velletri ia the seat of the bishop of Ostia , the 
cathedral (1660) contains some good sculpture of the 
school of Sansovino. The neighbourhood produces a cele- 
brated wine, a chief source of wealth to the town The 
population m 1881 numbered 13,532. 

At the close of the Latin War (386 B.O.) the Volscian Velitrse 
had its walls raaed to the ground and its leading inhabitants 
banished beyond the Tiber, their lands being given to Roman settlers. 
It became a floonsbing mumcipium, and was the native ^ace of 
the Ootavian family. & the ne^hbourhood of Velletn Don Carlos, 
younger son of Philip V of Spain, m 1784 gamed over the Austrians 
a decisive victory, which idtimately secure biTn as Charles III. the 
kingdom of the Two Sicilies. 

■^LLOEE, a town and military cantonment of Lidia^ 
in North Arcot district of the Madras presidency, on the 
right bank of the river Paldr m 12“ 66' 17" N. lat and 
79“ 10' 17" E. long. It has a strongly-built fortress, which 
was famous m the palmy days of ^e Camatii^ and which 
ia overlooked by hfila in the viciniiy. In 1780 it with- 
stood a siege for two years by Hyder Ain Aiter the fall 
of Sermgapatam (1799) Vellore was selected as the resi- 
dence of the sons of Tippoo Sahib, and to their intrigues 
has been attnbuted the revolt of the sepoys at Vellore in 
1806. Besides the fortress, the town contains a handsome 
Vishnuvite temple with Some good carving In 1881 the 
population was 37,491 (males 17,606, feraales 19,886) 

VELVET is a silken textile fabric having a short dense 
piled surface. It is the type of the numerous forms of 
piled fabric now made, tiie processes employed in the 
manufacture of which are noticed under WsAvnra (g v.) 
In all probability the art of velvet-weaving originate m 
the far East ; and it is not till about the beginning of tiie 
14th century that we find any mention of the textile. 
I^istian, however, which differs from velvet only in material, 
is spoken of in English ecdesiasticaj inventories as early 
M beginning of the 13th century. The peculiar pro- 
perties of velvet^ the splendid yet softened depth of dye- 
colour it exhibit^ at once marked it out as a fit maternd 
for ecclesiastical v^tments, royal and state robes, and 
sumptuous hangings j and the most magnificent textures 
of medifiBval times were Italian velvets. These were in 
many ways most effectively treated for ornamentation, 
Budx as bj varying the colour of the pile, by producing 
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pile of different lengths (pile upon pile, or double pile), 
and by brocading with plain silk, with uncut pile, or with 
a grouud of gold tissue, (fee. The earliest sources of Euro 
pean artistic velvets were Lucca, Genoa, Florence, and 
Venice, and to the present day Genoa continues to send 
out rich velvet textures Somewhat later the art was 
taken up by Flemish weavers, and in the 16th century 
Bruges attamed a reputation for velvets not inferior to 
tiiat of the great Italian cities. The prmcipal seats of the 
modern manufacture are Crefeld and Lyons , but, at the 
former centre especially, a huge proportion of an infenor 
texture, having a silken pile on a cotton foimdation and 
known as velvetem^ is now made. 

VEN ANTIUS. See FoaimfrATUs. 

VENDACE IS the name of a British freshwater fish of 
the gemis Coregomts^ of which two other species are indi- 
genous m the fresh waters of the British Islands, viz., the 
gwyniad and the pollan. The vendace {G vaTidedus) is 
restricted to some lochs in Dumfriesshire, Scotland , it is, 
however, very similar to a species {G, albula) which inhabits 
some of the large and deep lakes of northern Europe 
From its general resemblance to a dace the French name 
of the latter, mndaiae, was transferred to it at the period 
when French was the language of the court and aristocracy 
of Scotland. So great is tiie local celebrity of the fish 
that a story has been invented ascribing to Mary Queen of 
Scots the merit of having mtroduced it into the Lochmaben 
lochs. It is considered a great delicacy, and on favourable 
days when the shoals rise to the surface, near the edges 
of the loch, great numbers may be taken. It spawns in 
November. In length it scaredy exceeds 8 inches. 

Authfflitic accounts of the vendace have been published by Sir 
William Jardine, in Edziib. Joutti of Ifat, and Geog. Science, lu, p. 
4, ISSO, and by Robert Enos:, m Tram. Itxm. Soc. Sdnib.. xii. p. 
603, 1834. 

VENDJ^E, a maritime department of France, formed in 
1790 out of Bas-Poitou, and taking its name from an un- 
important tributary of the Sfevre Niortaise, lies between 
46“ 16' and 47“ 6' N. lat. and 0“ 32' and 2“ 10' W. long, 
and is bounded by Loire-Infdrieure and Maine-et-Loire on 
the N , by Deux-Sfevres on the E., by Charente-Infdrieure 
on the S , and by the Atlantic Ocean on the W for 93 
miles. The islands of Teu (or Dieu) and Noirmoutier are 
mcluded. The Sfevre Nantaise on the N.E. and the S6vre 
Niortaise on the S., besides other streams of minor import- 
ance, form natural boundaries The department falls into 
three divisions — ^woodland, plain, and marsh. The highest 
point (945 feet) is situated m tiie woodland, which occu- 
pies the greater part of Vendde, on the water-parting 
between the Loire and the rivers of the coast. This 
region, which, geologically, is composed of granite, gneiss, 
mica-sdiist, schist, and 1ms, abounds m springs, and is 
fresh and verdant ; the landscape is characterized by open 
fields surrounded by trees, which supphed ambushes and 
retreats to the Vendians in the civil war at the end of the 
18th century. The plain of Vendda is bare and treeless, 
but fertile, tiiough poor in springs; geobgically it is com- 
posed of lias and oolite. maizes, raised above the 
sea-level within histone times (four centuries ago), consist 
of two portions, tiie Breton marsh in the nortii and the 
Poitevin marsh in the south. The region includes salt 
marshes and cultivated areas artiflciaJly drained. Its area 
is constantly being increased by the alluvium of the rivers 
and the secular elevation of the coast. The department 
is drained by the Sfevre Nahtaise (tributary of the Loire) 
and the Boulogne (a feeder of Lake Grandlieu in Loire- 
Inf^rieure), botii draining into the basin of the Loire; and 
by the Vie, the Lay (with the Yon), and the Sfevre Niortaise 
(with the Autise and the Vendfee), which flow mto the 
Atlantic. The climate is tlmt of the Girondin r^on, 
TKTV. — i8 
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mild and damp, -the temperature rarely rising above 77“ 
or falling below 18“ Fahr ; 120 to 150 days of ram give 
an annual rainfall of 30 inches The woodland is colder 
than the plam, and the marsh is damp and unhealthy 
Out of the total area of 1,666,581 acres arable land occupies 
1,023,276 acres, grass 290,603, vines 37,467, wood 65,863, and 
moor, pasture, and nnonltivated land 186,482. In 1881 the hve 
stock ineladed 29,790 horses, 4600 mules, 1950 asses, 471,775 cattle, 
379,950 sheep (10,000 being of supenoi breed , totd wool-clip 396 
tonsh 65,000 pigs, and 1626 goats There were 10,000 bcMives 
(49 tons of honey and 10 tons of wax) The agncultural products 
in 1884 were returned as follows ; — wheat 7,312,316 hnshels, meshn 
65,736, lya 218,720, harley 1,218,866, buckwheat 368,986, maiae 
33,000, millet 129,973, oats 2,815,436, potatoes 3,938,214, beetroot 
324,801 tons, wme 15,569,312 gallons, colza seed 7790 tons, hemp 
seed 651 tons, linseed 991 tons, flax 1786 tons, and fodder 745,792 
tons. The forests (oak, chestnut, pme, poplar, hornbeam, maple, 
ash, beech, and elm) yielded 3,180,000 cubic feet of wood, a third 
of whidi was applied to various indostnal uses. Apples, pears, 
p^ches, plums, cherries, and walnuts are the pnnmpal rnuts grown 
The salt marshes, 4672 acres in extent and employing 8600 work- 
men, yielded 2436 tons of salt m 1882. In 1884 18,409 tons of 
coal were mined. Iron, antimony, lead, “the Vendee diamond” 
(a kmd of quartz), china clay, and slate are obtamed ; and granite, 
gneiss, slate schi^ lunestone, cement, millstones, and clay are 
objects of mdustry The celebrated beds of sea -shells near St 
Michel-en-THenn — 2300 feet long, 985 broad, and horn 30 to 60 
feet in depth— show to what an extent the coast has risen. The 
wool spinning and weaving mdustry occupies 12,570 spmdles and 
620 hand-looms ; cotton, 8100 spmdles and 5 looms , Imcn, 388 
spindles and 478 looms (80 being power looms) There are pot- 
teries, paper-mills, tan-yards, dye-works, a glass-work, manu- 
fectones of hats, boots and shoes, and lampblack, flour-mills, dis- 
tiUenes, tile-works, and sbinbuildmg-yerds, and sardmes and t^ed 
foods are prepared,— in all 676 mdustrifd establishments The 
sardine fishery occupies 800 boats and 2000 men, and there are 
extensive oyster-beds near Sablea-d’Olonne. Corn, cattle, mules, 
fish, sedt, wme, honey, wood, glass, and manure are exported ; wme. 
Wood, building material, and coal are among the unpoits The 
shipping places are Bonin and Beauvoir in the Breton marsh, and 
Uoinnoutier, the island ofYeni^St GiUes-sur-Vie, Sables-d’Olonne, 
L’AiguiUon, and Ln^on iu the Poitevm marsh In 1882 a total of 
391 vessels (180, 688 tons) entered and cleared j&om all these ports. 
Yend^e has 212 miles of railway, 835 of national and 2966 of other 
roads, and 82 of navigable nvers and canals. In 1881 the popula- 
tion was 421,642, and m 1886 434,808,— an morease of 191,382 
Binee 1801- The department forms the diocese of Lugon, has its 
court of appeal and academy at Poitiers, and is mcluded in the dis- 
trict of the Nantes army coins. There are three arrondissements 
(La Roche-sur-Yon, Ihe chef-lieu of the department, with 10,991 
inhabitants inl886 , Popteuay-le-Comte, 9282 , and Sables-d’Olonne, 
10,114), 30 cantons, and 300 communes. Lugon (6286 inhabitants) 
is connected with the sea hy a canal, and has a cathedral of the 
11th, 18th, 14th, 16th, and ISth centuries, with an elegant Gothic 
spire, a doister of the 15th and 16th centimes, an episcopal palace, 
and a hospital, with portraits of Gio bishops of Lnjon 

VENDOME, a town of France, chief-lieu of aa arron- 
diseement in the department of Loir-et-Cher, is situated on 
the river Loir, 109 miles south-west of Paris by the rail- 
way to Tours, at the junction of the line from Blois to 
Le Mans. The abbey of the Triniigr (12th to 15th cen- 
tury) has a fine portal in florid Gothic style. A graceful 
baluatrade runs round the building at the spring of the 
rocrf, and two rows of flying buttresses, thejns^vea resting 
on other elegant buttresses, support Ihe nave. The hi gh 
gaSery of the triforium, the rich traceries of the windows, 
ani ^e, modem fonts are worthy of notice. Part pf the 
is in ihe Angevin style of the beginning of the 
13th isentuj^j; In. the choir axe some fine stalls and 
of i?th centuries The steeple, 262 feet 

"Mgh, wii^ front of the church, belong 

to the nrid^e df eehtuxy, and is one of the finest 

eacaiUples of !Ihain$i|i^ |u|ihij|ecitiare. The lower part is 
rectangular and th^ a stone spire. 

It has been raceutly |T|6^i^urch of La Made- 
leine (15th. centniy) aupnoon^ d#|a m 

iudiffergnt imitatieAof that ef'lhs . Hie fine, tower 
of Bt Martin (16th centiuy)fi8 , ajft Dt'liha 

chuinh bf that namu The to'v^haHl o<rix^|ejp ihe old 
gate of St George J its river front is compo^ of two 


large crenellated and machicolated towers, connected by a 
pavilion. The ancient hospital of St James afterwards 
became a college of the Oratorians, in which Mascaron 
was a professor, but is now a lyceum, the charming 
chapel, dating from the 15th century, in the most florid 
Go^ic style, la still preserved Parts of the chateau of 
the counts of Yendbme are as old as the 11th century A 
puhhc promenade leads to the curious vaults under the 
castle Vendbme la the seat of an archaeological and 
scientific society, possesses a hhrary of 15,000 volnmes 
and 305 MSS., and a museum, mostly archteological, in 
front of which stands a statue of Ronsard There are 
some interesting houses of the 15 th and 16th centuries, 
and near the town are the remains of a Roman theatre 
The population m 1881 was 7913 (commune 9420), the 
corresponding figures for 1886 bemg 7843 and 9325. 

Venddma {Vindocinum) appears originally to have been a Gallic 
oppidum, replaced later ^ a feudal castle, around which the 
modem, town has arisen. Ohnatiauity was introduced by St Bien- 
heuxe m the 5th centuiy, and the abbey of the Trmity was founded 
m 1030 About the end of the 10th century VendOme became an 
independent county, and was raised to a duchy in 1616 It long 
belonged to a branch of the Bourbon family. During the Wars of 
Religion the town was sacked hy the Proteatonta, by membei's of 
the League, and was finally taken by Henry lY Smce then its 
mdustnal and commercial importance (tanneries and manufactories 
of woollen stuffe and gloves) fallen off Marshal de Rocham- 
beau was a native of VendOme 

TENEERIN'G is the art of attaching thin sheets or 
leaves of wood, ivory, &c., to the surface of wood or other 
material of a less costly or less ornamental description 
It is thus in connexion with wood, ivory, &c., equivalent 
to plating in the working of metals. The axt is largely 
practised in cabinet-work. Veneers are either cut or sawn 
from solid blocks or planks. The ordinary veneer saw is 
a circular instrument of large diameter, made up of seg- 
ments of thin steel bolted on a strong circular iron frame, 
which gives the requisite stifEness and rigidity to the saw 
edge. The teeth of the saw are minute and finely set, so 
as to waste as httle as possible of the valuable material 
as sawdust. With such a saw from 8 to 16 leaves per 
inch may he cut out of a block of wood and as many as 
30 leaves of ivory, one-third of the solid being reduced to 
sawdust Veneers are also made from certain atraight- 
gramed and pliant woods with cutting tools, either by the 
process of planing or of turning For these methods of 
veneer-making, the wood to be operated on is first reduced 
to blocks of a size equal to the cutting edges by which 
they are to he made into veneer, and are then steamed in 
a closed chamber to soften the fibre. In the plane veueer- 
cntting machines the block of wood maybe stationary and 
the cutter movable, or vice versa, and the cutting edge is 
applied obhquely'to the block Immediately in front of the 
cutter pressure is apphed to the block to keep the shavmg 
from splitting up. With the planing machme from 100 
to 150 veneer leaves can he cut from each inch of thickness. 
By the lathe-turning method continuous strips of veneer are 
obtained from circular blocks the width of the cutter, and 
it is possible to reduce the block till a core of about only 9 
inches remains. In the cutting, as opposed to the sawing, 
of veneers there is no waste whatever of the solid material^ 
but cut veneers are not so serviceable, and the most valu- 
able veneer woods, being hard, cross-filbred, and brittle, 
cannot he treated otherwise than by sawmg. In veneer- 
ing, the surfaces to be . united, after roughening, so as to 
give grip, ,are coated with thin glue apphed very hot, and 
then tightly pressed together m a veneering press, with 
heated canis or plates of zinc applied to their surfaces, 
these cauls being contoured to the uecessary outline when 
bent veneers are being planted. Should- the veneer show 
any blistering after removal from the pressj heat, damp, 
and local pressure are apphed till veneer and wood are 
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solidly cemented together. The surface is afterwards 
smoothed, polished, and finished as in dealing with solid 
cabinet woods. 

VENEREAL DISEASES See Pathology, vol. xviu 
p 404, and Stjhgbey, vol sdi. p 20. 

Plate IV VENEZUELA,^ a federal lepnblic in South America, 
lying between about 57“ and 73“ 30' W long, and 1“ 40' 
and 12“ 26' K. lat. The repubbc claims that the area of 
its territory is 632,807 square miles • but the boundaries 
are not yet definitely fixed, and its area is consequently 
uncertain In the south-west it claims large tracts extend- 
ing to the south of the equator, which are also claimed by 
Colombia and Ecuador; and in the east it claims from 
British Guiana the upper valley of the Esseqmbo, together 
with all the terntory on the left bank of that river below 
the influx of the Rupununi Of the total area claimed 
only about 439,000 square miles are actually under Vene- 
zuelan administration. 

Physical Features . — A branch of the eastern chain of the 
Andes enters Venezuela in the west about 7“ NT. lat., and 
under the name of the Sierra Nevada de Merida proceeds 
north-eastwards towards Tnste Gulf This branch consists 
of parallel chains enclosmg elevated valleys, in one of which 
lies the town of Menda at the height of 6400 feet, over- 
looked by the highest summit of the chain (Picacho de la 
Sierra, 15,000 feet). The sieraa contains the water-parting 
between the basin of the Orinoco and those of the small 
rivers on the north-west. Hence it may be considered to 
terminate where the Rio Claro, the stream on which Bar- 
quisimeto stands, after rismg on its western slopes flows 
eastwards mto the basin of the Orinoco. Beyond the Claro 
begm two parallel ranges known as the Maritime Andes of 
Venezuela, which stretch east and west along the coast. 
The valley between these two ranges is the most densely 
peopled part of Venezuela. Within it lie the town of 
Valencia (1800 feet), the Lake of Valencia (1400 feet), 
and the town of Caracas (3000 feet). Above Oaricas the 
highest peak of the system, Pico de la Silla, rises to 8740 
feet Behind the wide bay between Cape Codera and 
Oumana there is an interruption in the Maritime Andes , 
but both ranges reappear between Oumana and the Gulf 
of Paria. West of the Mantime Andes low ranges (3600- 
5000 feet) trend northwards from the end of the Sierra de 
Merida towards the coast, on the east side of the Lake of 
Maracaibo, while the region on the west of that lake consists 
of lagoon-studded lowl^ds. East and south of the Sierra 
de Menda and the Maritime Andes the Veneznielan territory 
consists mainly of the basin of the Orinoco. This r^on 
is for the greater part of its extent thinly populated and 
little known. It consists of two portions, — a vast hiRy or 
mountainous area, densely-wooded, in the south-east and 
south, and level plains m the north-west between the 
Orinoco and the Apure and the mountains. The latter is 
known as the Uanos of the Ormoco, a region described by 
Humboldt as a vast “sea of grass,” with islands of wood 
scattered here and there. Since the time of Humboldt, 
however, the aspect of these plams would seem to have 
changed very considerably. On the occasion of Appun’s 
visit in 1860 trees seem still to have been comparatively 
rare; but a different aspect was presented when Dr P. 
Jonas visited the llanos in 1878. Prom the Galera, the 
southernmost range of hflla north of the Ormoco basin, the 
traveller saw a vast plain thickly grown with low trees, 
among which the chaparro was chiefly represented. Pew 
places were quite destitute of trees, and these of small 
extent. As far as Calabozo (about one-third of the dis- 

^ The name means “little Yenice,” and is a modification of the 
' name of Venecia (Y enice), ongInaJly bestowed by Alonzo de Ojeda in 
1499 on an Indian village composed of pile-d-welfings on the shoreB of 
the Qtdf of Maracaibo, wMoh was called by him the GnlE’of Yeneda. 
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tance between the hills and the Apure) it was now chaparros 
(evergreen oaks), now mimosas, which were the prevailing 
feature of the landscape, though other trees were not rare. 
But towards the south the open grass-covered spaces in- 
creased in number and area. To the south of Calabozo 
woods of considerable extent were seen. This change in 
the character of the landscape is due to the declme of 
horse.and cattle rearmg m the llanos, partly in consequence 
of political disturbances and partly of a murram which 
broke out in 1843 among horses, mules, and asses, and in 
that and several subsequent years reduced their numbers 
by several thousands. 

Geology —Geologically the chief mountain ranges of Venezuela 
are all similar in structure The nucleus of the Sierra Nevada de 
Menda is formed of plutomc or metamorphic rocks (granite, syenite, 
gneiss, crystalline schists, &o.), and this senes is coutmued thiough- 
out the northern ch a i n of the Maritime Andes. Stratified rocks 
belonging to the Cretaceous system are found on both sides of the 
plutomc nucleus of the former range, and are those chiefly seen m 
the southern chEiins of the Maritune Andes. Most of these deposits 
l»long to the upper members of the Cretaceous system , but the 
lower members come to the surface in considerable patches west 
of the Sierra Nevada de Menda, and in the chains just referred to. 
Tertiary and Quaternary deposits (generally as compact marl, sand, 
shingle, and conglomerate) are spread over nearly m the llanos, as 
well as round the Gulf of Maracaibo, and m the plains drained 
to the north hy^the TJnare, between the two sections of the Mari- 
time Andes ^e hills and mountains east of the Orinoco, accord- 
ing to Humboldt, Schomhurgk, and Codazzi, seem to be mainly 
composed of grenite, syemte, and other crystalline rocks. 

Qlimate — ^The climate and vegetation are such as might be ex- 
pected from the tropical situation of the country But Venezuela, 
as well as the rest of tropical South America east of the Andes, is 
directly exposed to the trade-winds. The temperature is thereby 
considerably moderated, and no such extremes of heat are to be 
met with as are experienced in the correspondmg latitudes of 
northern Africa, The more populous parts of Venezuela are, how- 
ever, hotter than the maritime distncts of Guiana, being less directly 
exposed to the Atlantic breezes At La Guaira the mean temper- 
ature of the year is 85° Fahr , at Caracas, only 10 miles distant but 
3000 feet higher, it is 71° 2 Fahr , and the greatest extremes that 
have been observed at the latter station smce 1S68 are 83° 4 and 
48” Fahr At both stations the hottest periods are the middle of 
April and the end of August, when the sun is m the zenith 
Everywhere there is a well-marked distinction between a dry and 
a ramy season, the latter occurring m the English summer months, 
when the sun is in the northern hemisphere and the force of the 
trade-wind on the north coast of South America is considerably 
slackened. At La Guaira the rainy season proper lasts only three 
months (May to August); but this season lasts longer m the 
mountains and in the llanos, 

JhiiTio.— The fauna includes among the mammals the rodents 
and carnivores common to the rest of tropical South America 
The manatee is met with nearly everywhere on the coast In all 
the nvers are to he found caymans, riectnc eels, rays, and canbs, 
the last {JPygocentrus piraya, P rngnmns, P. mger, Mull ) consist- 
ing of several species of savage and voracious fishes armed with 
two rows of very sharp teeth Among the venomous serpents are 
the stnped rattlesnake {Orotalita dunssus), Lachesw mvius, an ally 
of the rattlesnakes, and a rather rare species of CopTms Among 
the non-venomous sorts the commonest are the boa constnctor, the 
anaconda {Eanectes murmis), and the Coluber rnnabilia Among 
birds is a singular form known from its note as the bell-bira 
{CkasmorhyTichus earuneulatm). Coral hanks abound ou the coast ; 
like the waters which surround the roots of the mangroves, these 
teem with marine life, and are peculiarly nch m heautirally coloured 
crustaceans. Swarms of locuks Bometimea commit great ravages 
among the fields and plantations 

Flora. — The lower mopes of all the mountains are clad with the 
nchest tropical vegetation Amidst an endless variety of (hcoty- 
ledonous foliage trees, interlaced by numerous twiners and dimhers 
and adorned witii epiphytic ordnds, TtUcmdsm, aroids, and Zor- 
aivtlmeai, grow numerous palms and tree-ferns, up to the height of 
about 3600 feet From among the forest trees may be singled out 
for mention 'tte silk-cotton tree (Bomiaat Cezba), the mango (ifaiifla- 
/era indiea), the samon {Ingct samamX — ^remarkable, like the last- 
mentioned, leas for its height than for the extent and density of 
the shade which it casts,— uie cow-tree {Brosimvm GcdOciodendron), 
and the AttaUa spedosa, — ^thia last being one of the finest orna- 
ments of the palm tnhe, a tree whose stem, 40 feet m height, carries 
erect on its crown leaves which also grow to a height of 40 feet, 
with a breadth of 8 feet. The moutla of the Orinoco and many 
parts of the coast are rendered unhealthy by mangrove swamps, 
which are no doubt partly to blame for the yearly recurrence of 
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ydlow fever in many of the coast towns Prom these swamps, 
however, La Gnaira is free, and there the yellow fever is not a 
regular visitant. 

Vegetahh Products — The two chief crops grown for food are 
mamoc and maize, the latter being generally ground coarse and 
baked into a kind of cakes called arepas, which are eaten hot hke 
the hleidcan tortillas. Among other vegetable products which take 
an important place in the Yenezuelan dietary are all kmds of tropical 
finiita, mdudi^ several kmds of melons and pumpkins, the sugar- 
cane (the sugar in a httle refmed condition, known as papelon, 
hemg a favonnte artiele of food), the taro, sweet potatoes, vanons 
beans (including two species of Pkaseolua, which grow only high 
np in the mountaips, but are highly prized everywhere), and a species 
of hemlock {Gonivm moschcUxm), which is eaten hke celery Of 
plantation products grown for export by far the most important are 
coffee and cocoa, next after which come tobacco and cotton The 
following table (L) shows (m thousands of B) the variations m 
the export of these products in sevwal years sinee 1830-81 : — 


im-81 

1840-41 

1860-61 


1SS4-65 

1874-^6 

1886-80 


72,308 

80,116 


10,726 


This table clearly shows that coffee is rapidty takmg a more and 
more important place as the leading staple of Venezuela. The only 
date at which the export of coffee shows a dechne as compared with 
ike previous date mentioned is 1864-66, when, it is dear, from a 
comparison of this column with that under cotton, that a conaider- 
ahle area must have been temporanly^veu up to the cultivation of 
cotton in consequence of the Civil Wax in the United States As 
regards quantity, Venezuela held the fifth place among Ike coffee- 
exportmc countnes of the world on an average of the ten years 
1872-82.^ Both coffee and cocoa are grown undw the shade of My- 
thrmas, the scarlet racemes of which at the flowermg season impart 
a brilliant aspect to the plantations Besides the products above- 
mentioned, sugar and mdigo at one tune figured largely among ike 
exports of Venezuela , but both of them have now almost dWppeared 
from the hst of exports, the former in consequence of the dedme 
in cultivation, the latter because of the increasing consumption of 
papdott among the inhabitants. 

The following table (IL ) shows, in thousands of acres, the extent 
of land under Ike prmcipal crops in 1876, according to Codazzi, and 
in 1SS3 according to official estimates :• 



1876. 

1888 


1876. 

1888 


Coffee 

885 7 

84S1 

Manioc . 

425 

67*8 


6ogar-«sane 

86-0 

971 

Cocoa . . . . 

60 9 

60S 


TtRnantta . , , , 

69-2 

92 4 

Tobacco 

9-9 

16-6 


VteetablM . ,. . 

3^ 

42-5 

97-1 

67*9 

Various frnlta . , 
Cotton 

[ 14 8 

21*2 

4-9 



Lios'Sktde ^ — ^The number of hve-stock was officially returned in 
1883 as foUows -cattle 2,026,738; sheep and goats 3,490,668; 
horses 291,603 ; mules 247,708 , asses 668,764 j 976,600. 

iftncroZs.— -The principal minerals of Venezuela are gold, copper, 
pko^^te% and 0 (^ The rich auriferous deposits on '^e ban^ of 
the yuruaai lie 100 miles south-west of the principsd niou& of the 
Orinoco, At Area in the north-west, about 76 miles west of Puerto 
Oahello, are rich deposita of copper ore. Ikoenhates are obtained 
from the idands of OrchiHa and Awes, which lie to ike east of ike 
Leeward Idands of the Dutch. A large deposit of bituminous coal, 
said to be of vray good quality, exists about 0 miles south of Barce, 
Iona, and a concession for a railway from this port to the coal- 
bed has been obtained from ike Government, Another extensive 
deposit of bitumuions coal has been found on the banks of t^ 
Utue, a small stream whitk empties itself mto the sea about 40 
east of La Guaira, Good petroleum is refined from deposiin 
smked near Behjoque in the state of Los Andes. Both gold and 
aq»jmportant exports, gold raakmg in this respect next 
^ ™ie total amount of cold eirairted from, Ckudad 
December 1886, so mr as ike export was 
^ --"s 1,P46,888 oz. ; hut it is estimated that 

’f a miBiQiL oz. were smu^led away. 
■ he average annual yield was about 
^^tt^yiald IS derived is at mnsent 
wo|Id, but the frontier diq)utes 
.T- investment 

lajs of it to whitk both 
»e also met with, hut 



The manufacturing industries most extensively pursued are the 
maki ng of shoes and hats. The latter industry is chiefly in the 
hands of Germtms A material called jipijapa is very largely used 
for the making of a kind of hats in mutation of Panama ati-aw hats 
Gommeroe . — The total value of the imports amounted m the year 
1885-86 to £2,498,186, and that of the exports to £8,292,171. 
The principal exports, besides the plantation products aud mineiAls 
already mentioned, are hides and akms, coir, and flTnTnnla ^ those of 
minor importance are starch, mdigo, sugar, tonqua beans, cmchona, 
caoutdiouc, divx-divi, cocoa-nuts, copaiba balsam, plants, and tim- 
ber. The prmcipal imports are manufactured articles, drugs, and 
wme, ike last from Spam. Petroleum is imported from the United 
Statesi though it is e:^ected that the native supplies will soon 
meet ike home demand. Poreign commerce is chmfly earned on 
with the United States, Germany, Prance, and England There is 
also a coasting trade of considerable magnitude (v^ue £2,882,719 
in 1883) The chief seaports are La Guaira (14,000 mhabitants) 
{uid. Pu^o Oahello (10, lu6), which has the finesf natural harbour 
in Venezuela, endosed by a rmg of coral reefe , the next m import- 
ance are Maracaibo (81,921), Ciudad Bolivar (10,861), Carupano 
(12,889), Puerto Sucre, Puerto Guzman Blanco, La Vela (the port 
of Ooro, opposite the island of Curacao), and Guina (on the Gulf of 
Paria). ^ Chudad Bohvar is 286 miles up the nver Ormoco, the 
navigation of which by any mouth has been free to all nations since 
the 26th of October 1886 


■The total length of railways open at the end 
of 1886 "was 144 milea, and 263 miles "were then m construction 
The length of telegraph lines at the same date was 2696 miles 
The railways ^already m existence or in construction are all short 
Imes connecting the chief se^orts with the nearest important in- 
land towns or seats of mmeral production, or Imes radiatmg to the 
more inraortant towns round Caracas. The prmcipal inland towns, 
besides OabAcas (j v ), the capital (population 70,609 m 1888), are 
Valencia (86jl46), Barquisimeto (28,108), Menda (10,747), Cala- 
hozo, Barinas, Kutnas, and Maturin (14,743) 

Populahon, Area, dk — The republic is divided into eight states, 
eight federal temtones, the federal district, and two national 
colonies, ike names of whick, with their area m square miles and 
their population accordmg to an official estimate for 1st January 
1888, are given below 


!l^eon 
Bolivar ... 
Benaadez 
TerritoHet— 
Alto Orinoco ' 
Aniazonas 




119,780 


167,499 
616,418 
246,439 
317,195 
246,467 
198,260 , 

67,169 

286,877| 

88,840 


Yvxmri 
Cauia . 

Goajlra . 
Colon 
Armlstlclo 
Delta .. 
Federal District 
Colonlu — 
Guronan Blanco 
Bolivar.. 


Area. 

Popula- 

tion 

81,128 

19,862 

22,665 

8,608 

86,600 

166 

187 

7,161 


25,847 

46 

70,078 

214 

1,699 

9 

594,197 

2,198,820 


Armieticio, Alto Ormoco, Amazonas, Yuruan, and Delta mclude 
the disputed tracts of territory The population of Oaura in the 
preceding table is included m that of the state of Bolivar, the popu- 
lation or Amusticio and Delta m that of the states of Bolivar, 
2!ftmora, and Los Andes, and of the colony of Bolivar in that of 
the state of Guzman Blanco. The agricultural oolomes are under 
the administration of a governor subordinated to the mmistry of 
progress (delfoTnento). The pure white population is estimateii at 
only 1 per cent of ike whole, the remainder of the inhabitants be- 
ing Negroes (originally slaves, now all free), Indians, and mixed 
races (mulattos and zambos) 

BeUgion, Sdsicatfum, do — ^The Roman Catholic is the religion of 
the state, bnt hberty of worship is guaranteed by law. So far as 
Iffiialative enactment goes, elementary education is now well pro- 
vided for , but in ike year ending SOth June 1886 the total number 
of common, municipal, and private schools was 1967, and the num- 
har of pupils 99,466 There are dso two universities (Oartcas and 
Mffldda^, 19 federal colleges, and vanous other pubho and private 
inatltations for higher Muoation The standing army consists of 
about 2800 men, hut every male subject between eighteen and forty- 
five has to be enrolled in the national militia. The monetaiy 
system of Venezuela is that of the Latin convention, the firanc 
hemg represented by the ’bolivar. The Erenck metric system of 
w^hts and mwriires is likewise the legal system ; hut the old 
w^hts, the libra =1*014 B avoir , the quint^ =101*4 B avoir , 
and Ike axroha= 26*86 B, are also in use. 

Mm/tioe . — The revenue, which is chiefly denved from customs 
duties, amounited m 1886-86 to £1,098,644 and the expenffiture to 
£1,289,400^ The public debt, of wMcn the eitoraal portion alone 
amounted in 1878 to nearly £11,000,000, mcladiug arrears of in- 
teresi, wwredneed xa. 1881 to a total of £4,000, OOpnby the issue of 
new bonds, in place ef all the old ones, both external and intemaL 
At tile end ca 1886 the external debt amounted to £2,680,860, 
hearing interest at 4 per cent. 
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Gonstitution.—Ta.& constitution is modelled to some extent on 
that of the United States. At the head of the executive is a pre- 
sident, who IS assisted by eight mmisters and a federal council. 
The legislative authonty is vested m a conOTess of two houses, — 
a senate (24 members) and a chamber of depnties (52 members} 
The members of the chamber of deputies (one for every 35,000 in- 
habitants, and one more for an excess of 15,000) are elected every 
four years directly by the electors of the states and the federal dis- 
tncl^ those of the senate by the legislative bodies of the different 
states (three for each) The congress elects the members of the 
federal council, m which there is one senator and one deputy for 
each of the political dinsions of the republic, and one deputy for 
the federal diknct The federal council elects the president The 
federal council and the president remain in office for two years 

Evatory — The coast of Yenazuela was the first part of the Amencan 
mainland sighted by Columbus, who, during his third voyage in 
1498, entered the Gulf of Park and sailed along the coast of the 
delta of the Ormooo In the foUowmg year a much greater extent 
of coast was traced out by Alonzo de Ojeda, who was accompanied 
by the more celebrated Amengo Vespncci In 1660 the temtory 
was erected into the captam-generalcy of Caracas, and it remained 
under Spanish rule till the early^ part of the 19th century During 
this penod Negro slaves were introduced , hut less attention was 
given by tbe Spaniards to this region than to other parts of Spanish 
America, which were known to be nch in the precious metak 

In 1810 Venezuela rose against the Spanish yoke, and on 14th 
Jnly m the following year the independence of the territory was 
prodajmed A war ensued which lasted for upwards of ten years, 
and the principal events of which are desenhed tinder Bolivak 
(s'.® ), a native of Cardcas and the leading spint of the revolt. It 
was not till 30th March 1845 that the moependence of the republic 
was recognized by Spain in the treaty of Madrid. At the date of 
the battle of Carabobo (1821), by which the power of Spain m this 
part of the world was broken, Venezuela formed part of the federal 
state of Colombia, which embraced also the present Colombia and 
Ecuador , but a meeting of Venezuelan notables on 26th November 
1829 declared for die separation of their countiy from the con- 
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federacy. Venezuela passed through the first years of its inde- 
pendent existence with more quietness than the other members of 
the confederacy In 1846 there began a senes of eml wars and 
revolutions, whicli continned, with but short penods of rest, down 
to the close of 1870. The chief nval parties m these mtemal dis- 
sensions were the Umonists and the Federalists , the former aimed 
at securing a strong central Government^ while the latter, who 
were nltimately victorious, desired to ohtam a large measure of 
independence for separate states It was during these troubles that 
the emancipatiou of the slaves took place, under a law of 24th 
March 1854. On 28th March 1864 a federal constitution was 
drawn np for the republic. Three years later, however, tihe civil 
war broke out again, and matters contmued m an unsettled state, 
till in December 1870 Don Guzman Blanco, who had taken the 
leading part on the side of the Federalists, was declared provisional 

K dent From that date Blanco act^ as dictator till 20th 

nary 1878, when he was elected constitutional president for 
four years, and it has been chiefly owmg to his energy and ability 
that the confederacy has since proceeded on a course of orderly 
development The two flourishing agncultural colonies already 
mentioned were founded during hia first tenure of office, m 187t 
The chief event in recent years has been the re-division of the 
temtory in 1881 into the states and temtories whose names are 
given in the table above. 

BiUiography —See Humboldt, VomgB aux Sigions tqtdmiMts, Paris, 1804 , 
0 P Appun, Vucter den Tropen, vol i, Jena, 1871 , A. Oodaua, Btsumen de 
la O&jgr^ de VenezuOa^aiis, 1841 ; Dr R. Vlllavlcenelo, la I^bliea de 
Feneeuelainfo la Bwnia de vista de laOeografia, S:o., OarAcas, 18te , Dr w Slevers, 
“Eeiseberichte ans Venezuela,’' m MUUU. geogr Gesdlsch .Hamburg, 1884; Dr 
P Jonas, “Nachrldhtenaus Venezuela," in Fetermann’s Mitietbingen, 1878 and 
1870 , British and U S. CoimJar Beports, &c ; J M Spence, The Land of 
Bolivar, London, 2 rols., 1878. B^jarding the neology, see Hermann Sarsten, 
Gidogit de I’Anclenne Colombie Bolivanenne (with a geolo^cal map and eight 
nlat^), Berlin, 4to, 1886 , and a paper on the gold mines of Venezoela by 0. 
Le Neve Foster, in Quart Journ OeoZ So., vol nv , 1869 Regarding the 
&tma and flora, see A. Ernst, Estudloe saibre la Flora y Fauna de Venezuela, 
Gardoas, 1877, 4to There is a map of Venezuela by A Oodazzi in four sheets, 
with views and statistical tables, 1876 , and a physical and political map 
accompanies the Statirtkal Annuary issued by the ministry of progress (Cardcas, 
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Part L — ^History. 

Origin of A LTHOUGH the numerous marshy islands of lie la- 
the state, goons extending along the north-'westem shores of 
the Acbiatic between iltinnm and Adria are known to have 
been largely used from the beginning of the 5th century by 
the inhabitants of Venetia (compare vol. nii. p. 447)— ^ne 
of the tweniy-niue provinces into which Italy was divided 
by Constantine — as temporary retreats from successive 
barbarian invasions, the firat permanent settlement on the 
site of the pr^ent city of Vemce — ^the Rivo Alto (Eialto) 
and its numerous adjacent islets — cannot with certaonty 
be traced further hack than to the beginning of the 9ih 
century The physical conditions with which the earliest 
inhabitants had to deal were such as might seem singularly 
unpropitious to the growth of a large and prosperous city. 
Their untiUahle and salt-encmsted soil possessed, no kind 
of mineral wealth] the thickets which here and there 
diversified the surface of the barren marshes produced no 
serviceable timber ; and even drinkable water was hardly 
obtainable ; yet it was here that the Venetians by their 
inventiveness, their energy, their industry, and their genius 
for commerce succeeded in establishing themselves on a 
firm soil and maintaining their independence, in making 
their neighhonis their tributaries, in sending thdr fleets 
to distant diores, in controlling the destmy of empires, 
and consohdating a naval power that is unique in the his- 
tory of the world. 

Mariijnie The Venetian form of government — that of an arfeto- 
tribunes. cratic republic — had its first heginuiugs at a very early 
period. Originally all power had been delegated to 
magistrates Imown as tr^rnii maritimi or maritime tri- 
bunes , but in 697, in order to give greater strength to the 
supreme power and more unity to the popular representit- 
Doga, tion, a dogs or duke was chosen, who had his residence hr 
the little totm of Heraclea. The first to hear this title 
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was Paulucio Anafesto; the assembly by which he was 
elected consisted of the entire body of the inhabitants, not 
only of the towns on the mainland, which were constantly 
under fear of renewed barbarian devastations, hut also 
those of the islets of the lagoons. Although all had equal 
electoral privileges, there were gradations of social rank, 
the citizens being divided into three classes — the maggion, 
the mediocri, and the mmori. The new arrangement lasted 
only forty years, when a general assembly resolved by ac- 
clamation on the abolition of the ducal power, for which 
was substituted that of the maestn della mkziay whose 
term of office was to last only for a year. The inconvem- 
ences of the new system, however, soon became apparent, 
and five years later (742) the assembly demanded the 
restoration of a smgle popular representative with life 
tenure, who again bore the title of doge. On this occasion 
the newly elected doge transferred his residence from 
Heraclea to Malamocco The practical risks involved ia 
the new experiment are obvious In the succession of 
doges some were almost sure to show themselves unfit for 
the supreme power, others to disregard the authority of 
the auxiliary magistrates associated with them for purposes 
of control, and some even to aim at the establishment of 
an hereditary tyranny. Oonsequently the next sixty years 
witnessed a succession of bloody revolts, m the course of 
which three doges were put to death, one deposed and 
exiled, and sev^ others condemned to lose their eyes 
Hor was the incapacity or the ambition of individuals the 
sole cause of such revolutions : new circumstances as they 
arose sometimes compelled the doges by the vmy law of 
their existence to ae^ support outside the limits of the 
state, at one time from the Greek empire, whose frontier 
extended to their very doors, at another time from the 
Lombards, the latest invaders of Italy, who had permanently 
established themselves there and were daily acquiriog new 
influence. Foreigners who, in connexion with the rutwests 
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of oommeree, liad entered into close relations with the 
Venetians took advantage of these to stir np troubles, and 
sought to conciliate the doges with a view to the enlarge- 
ment of their trading privileges or the concession of mono- 
War polies. Between 712 and 810 vanous struggles arose 
with which called for the intervention in the lagoons of the 
generals of Pippin and his son Charlemagne. Doge Obe- 
lerio, a declared partisan of the Franks, allowed a wax to 
break out between the Venetians and the Lombards, in the 
course of which Pippin seized Crado, the see of the patri- 
arch, bnmt Oaorle, Jesolo, and Heraelea, encamped in 
Albiola, and, forcing his way into the lagoon, threatened 
Malamocco itself (see map, p. 157 below). Peace was 
afterwards concluded, and the danger to which the last 
refuge of the fugitives from the mainland had been exposed 
led to their increased security. For, whether from the 
instinct of self-preservation or from a growing conscious- 
ness of the idea of fatherland, these fishermen became 
drawn together more closely than ever for purposes of 
common defence, and found themselves possessed of a 
power hitherto unsuspected, so that they were able to com- 
pel their enemies to respect their independence and enter 
^'oimda- into commercial relations with them. The year 810 was 
tion of oQg of the ]][iost important in the annals of Vemce • it was 
the at 7 . people finally abandoned the mainland m 

order to make the Kivo Alto with its surrounding islets 
the permanent seat of thar government. The same year 
witnessed the beginnings of the basilica of St Mark. 
Angelo Partecipazio, who had proposed the migration to 
the Biaito, was chosen doge, and tlie town of Venice may 
be said to have been then founded. 

Bsrly From 811 to 1026 there was a succession of eighteen 
doges, doges, of whom no fewer than fifteen were selected out of 
three Ififiding families, political power thus plainly tend- 
ing to become hereditary. It was no uncommon thing, 
however, for the peoplo agRin to dismiss those whom they 
had thus placed in power. Murder, eale, cruel punish- 
ments, closed the career of more than one of tiie doges 
who had been called to the supreme authorily by a unani- 
mous vote ; whole families connected with rulers who had 
been deposed or put to death were compelled to quit the 
islands, and sought the help of the emperor Otho H. 
That emperor was preparing an expedition agamst Venice 
at the very moment of his death; and now once more tiie 
Venetians found safely in the very greatness of the dan g er 
wHch had threatened them, for the peril itself indicated 
to them the future at which they ought to aim if they 
would Eve and rule. 

Sa^ffea* From the necessities of its geographical position the 
hew state was bound to become a maiitime power and to 
look to the East. Towards the end of the 10th centtiry 
the doge Pietro Orseolo by a vigorous effort cleared the 
sea of pirates, who dwelt on the eastern coast of tbs Adri- 
atic and seriously harassed the Venetian commerce, and 
pursued them into the recesses of Quamero and the island 
^ Istria. On 20th May 998, havmg advanced as far as 
DhWtia, he qame upon them in their apparently inac- 
relreai^, and infiicted upon them a great slaughter. 

given full security to trade, he constituted 
Mjjteltir. of the sea from Trieste to Albania re- 
the title of duke of Dalmatia. It 
wUs lojctmon that Venice instituted the 

'S^perV d^ 0 hil)rp 4 l:«l ||a^^|loUBals of the doge with the 
Adriatic, which hl^lo^'o^ervhd on Ascmision Day, 
Pflriqdoflie xepubEc begah’lmlc^Mc^itb^^ the busi- 
xiesa of tiith^ojrtiiig'td ^oteessive spdes of 

crusaders, to vhdm l|i| pd wMdh were 

built in her arsenals; aid thede^MJ at dnea 

religious, commercdal, and rfulilafy^ fdr bet iu 
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and in the islands, as well as colonies and factories advan- 
tageous for her commerce. The whole littoral from Trieste 
to Alhama became in this way a sort of prolongation of 
the Venetian coast. The Byzantine emperors could hardly 
fail to become jealous of this great though pacific influence, 
and of the wealth thus created under their eyes and at 
their expense; and in the sprmg of 1171 Manuel I. 
ordered the sequestration of aU Venetian goods and of all 
Venetians who had settled within the empire. Such a 
hi^-hauded act at once called forth an outburst of enthu- 
siasm, and the doge, Vitale MichieE n., sent out against 
Oonstiintmople an imposing fleet to avenge the cause of 
the Venetian colonists. An outbreak of plague, however, 
on board the fleet compelled him to return to port , in so 
doing he brought the scourge to the town itself, — a dis- 
aster which led to his death at the hands of the infuriated 
populace. Even this catastrophe was not without its uses, 
for it led to the introduction of reforms fitted to give 
greater internal stability to the state. 

Under Sebastiano Ziani, Michieh’s successor, the con-Consti- 
stitution underwent a further modification The citizens, oi 
already divided mto quarters (sesheri), nominated twelve 
electors, who in their turn made choice of forty picked 
mtizmis in each of the divisions of the city The 480 thus 
dhtsen constituted the great council, a body possessing at 
once deUberative and executive functions. Before this 
period certain intimate councillors, two of them perma- 
nent, had been summoned to act as advisers of the doge 
m matters of importance ; but now their number was m- 
CTeased and they were requested (hence the name pregato) 
to assist the h^ of the state in all circumstances. The 
two permanent councillorB of the doge, increased to six 
and conjoined with the supreme magistrates on whom the 
administration of justice had always devolved, formed the 
lesser council, which afterwards came to be l^own as La 
Signoria, If we add, finally, to the powers already enu- 
merated the council of ten, which was instituted later, and 
aJso take mto account the increasmg body of secretaries 
and the magistracies which were gradually created as need 
arose, we shall have an adequate conception of the per- 
fected instniment of government by which the republic 
was controlled from the 13 th century uutil its faU. While 
the political organization was thus rapidly developing, the 
change which was also passing over its democratic spirit 
must not be overlooked • the simple citizen gradually lost 
hia pnvdeg^ and the increasmg restrictions laid upon 
freedom ultimately made the govenuneut essentially aris- 
tocratic. Towards the end of the 13th century (1297) the 
important measure known as the “Shutting of the Great 
CtouncE” (compare voL xvii. p 627), and subsequently the 
inscription in Ihe Golden Book of the names of all branches 
of the noble houses, for ever shut agaiust plebeians every 
avenue jo power. For a long time before this the right 
of electing the doge had been restricted to certain care- 
fully-selected citizens,— a constitutional change of capital 
importance, which Had caused much discontent and raised 
8U^ a ferment in the mind of the masses that the first ' 
doge who was thus chosen, realizing the danger of the 
sitotion, refused to accept the digmty The number of 
the electors was eonsequently increased and the election 
made subject to a number of ballots intended to safeguard 
the integrity of the vote, but it remained none the less 
time that to the people had been left nothing more than 
the iEusory right of approving by acclamation in the 
ba^ca of St Mark each new doge after his election. The 
aristomwg^, as it felt its growing force, prpeeeded to en- 
large its poVers, and did not fail to guard them down to 
the faU of Venice by constantly increased restrictions. It 
tms'not long, it is true, before the danger attaching to so 
great a power s^axated from the Eving forces of the nation 
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was perceived^ and there came to be instituted special kinds 
of magistrates, such as the “correctors of the ducal engage- 
ment,” whose function was to revise the charter to which 
he was to swear, and who steadily exercised it m the way 
of restricting his freedom in such a manner that about the 
1 6th century his lot was little better than that of a prisoner 
of state Then there were the “ examiners of the deceased 
doge,” instituted in 1501,— posthumous judges whose ver- 
dicts on each departed doge on behalf of posteniy still 
further conspired to neutralize the dangers arising from 
personal power 

Penod of The history of Venice was officially wntten by contem- 

greatest porary chroniclers. The records they have left are of course 

prosper- exceedingly valuable; but, as they were subjected to a 
^ rigorous censorship, lie element of criticism is quite ab- 
sent Modem inyestigators, viewmg the events from the 
outside, have been muA more succe^ul in forming a true 
judgment upon them and in tracing effects to their actual 
causes. Those Venetians who, since the fall of their re- 
public, have endeavoured to investigate its annals in an 
independent spint have come to the conclusion that it was 
between the 12th and the 15th century that the state 
reached its highest prosperity and power. In pomt of 
fact, the republic had at 4e beginning of the 13th century 
become so powerful that the Byzantine empire fell into its 
hands through the conquest of Constantinople by the doge 
Ennco Dandolo (1204). The Venetians even sought to 
raise a Latin empire upon its rums, but the attempt was 
frustrated by the jealousy of the rival repubhc of Genoa, 
which re-established the Greeks in 1261. The penod be- 
tween 1172, the date of the election of Sehastiano Ziani, 
and 1300, that of the election of Pietro Grademgo, is one 
of the most brilliant m the history of Venice. Kie union 
that prevailed among all the citizens, the common effort 
of all classes, the mihtary energy of liie Government, tiie 
supple flexibility of its policy, had given them Constanti- 
nople ] and the peace which they made with Palseologus 
on his restoration to the Byzantine throne brought them 
many splendid advantages. It was in virtue of these 
successes and iu the midst of the internal peace which 
they had secured that Pietro Grademgo proposed the 
“ Shuttmg of the Great Council,” a measure the importance 
of which can be traced throughout the snbsequmit history 
of the state. Its effect was to exclude from political power 
all who had not been members of that assembly during 
the previous four years ; in a word, it constituted an hKedi- 
tary legislature. Grave as the measure was, alternately 
accepted, rejected, modified, and never unopposed, it was 
finally earned. The new body enacted new laws and pro- 
vided administrative heads for the ten departments of 
government,— justice, legislation, worship, finance, com- 
merce, education, war, manne, pnhhc heal^, and cily ad- 
ministration The powerful and wealthy repubhc now 
found the honour of its alliance sought by emperors and 
popes , the standard of St Mark was a familiM sight all 
over the Mediterranean , and ultimately Venice entered the 
“European concert.” How, too, she began to show that 
devotion ijo architecture and the fine arts generally of 
which the basilica of St Mark’s and the dued palace are 
the most striking monuments. 

Ralftfaona Grown wealthy by commerc6j and having acquired by 

^ tlie the force of arms considerable territory on east of the 
Adriatic, the Venetians now cast their eyes towards Asia, 
Their adventurous travellers had penetrated to the central 
fegions of lihat contineni^ and Marco Polo on his return 
dazzled the populace by Ms wondrous tales and excited the 
cupidity of the merchants with visions of the riches of the 
East. New commercial enterprises were entered on, 
samples of Oriental industry with aU their splendour of 
colour and delicacy of pattern were brought home ' glass, 


ICE 143 

enamels, tapestries, silks, served as models to the deft 
artisans, who drew from them new inspiration and, re-dis- 
covering the secrets of the smith’s and potter’s and glass- 
blower’s art, reproduced the artistic tnumphs of their 
Oriental masters Nor were letters neglected . rich and 
ancient manusenpts were brought from Greece ; a friendly 
asylum was offered to exiled men of genius and learmng , 
and freedom of thought and intellectual independence he- 
^n to he exercised 

If Vemce in the course of its history was able at one Com- 
period or another to show its supenority iu every field of “erod 
activity, if at the same time it was able to show enduring 
stahihty in its institutions and a wealth and pohtical power tiam* 
quite out of proportion to the smallness of its territory and 
the number of its subjects, it owed these in the first instance 
to its genius for commerce and to its mantime ascendency. 

This commercial genius led in the first place to the de- 
velopment of Venetian shippmg, the growth of the arsenals, 
and large advances m the art of naval construction, and 
nltimatriy resulted in indisputable naval supremacy. The 
hegmning of its fortune was in the salt tr^e, of wMch it 
had the monopoly throughout central Europe. Besides 
working the sources of salt wMch they had within their 
own territory, the Venetians rented those of their neigh- 
bours the Bolognese, and found access to the rock-salt 
deposits of Austria and Hungary ; and in every instance 
where a treaty was made witii a foreign power a clause 
was introduced reserving to Venice, whether as victor 
or as vanquished, the exclusive privilege of supplying this 
commodity. The arsenal of Vemce, which still exists, was Tte ar- 
ita palladium, the high organization of this establishment, ^enaL 
the tedmical skill of its workmen, the specially selected 
body of the “arsenalotti,” to whom the republic entrusted 
the duty of guarding the senate and great council, and its 
admirable discipline were for centuries the envy of other 
European powers. The enemies of the republic frequently 
made special efforts to destroy it by espionage and treach- 
ery. At the most critical penod in its history, when it 
was engaged in its great stogie with the Turks towards 
the end of the 16 th century, the arsenal regularly sent 
forth a fully equipped galley each morning for a hundred 
successive days. The power or decadence of the repubhc 
at each period may be measured by the extent of its build- 
ing-yar(fe and by the number of its workmen and seamen 
T^ere an ambassador had once seen an imposing force of 
200 galle]^ aU fuUy equipped for sea, another two centuries 
later saw only 20 sMps of war, 16 galleys, and 2 galeasses 
At the acme of its prosperity the arsenal employed 16,000 
workmen ; but a little more ^an a century afterwards, even 
at a time of war, that number had fallen to 2000, still 
further diminished in peace to 500. 

The 14th century is remarkable for a series of con-CoMpi- 
spiraeies, which the official historians have attributed to 
mere turbulence and malignity, but wMch no doubt had^““‘ 
their mam cause much deeper, in the position to which 
the masses had been brought by the political changes of 
precedmg centuries The conspiracy of Marino Boccomo 
m 1300, that of Bajamonte Tiepolo ten years later, a 
third in 1328, and finally that associated with the name 
of Marino Ealiero (1355), without actually imperillmg the 
existence of the state, compelled the great council to take 
measures against the recurrence of such movements, and 
resulted in the creation of the “ council of the ten,” that Comdl 
powerful and mysterious body the significance of which 
still continues to exercise the ingenuily of the modem 
historian. Of these four conspiracies the first three were 
certainly aimed at the restoration of popular rights ; the 
fourth, on the other hand, arose out of au ambitious 
attempt to seize personal power. The legend of Marino 
Ealiero is web known (see Eaubeo). B would be difficult 
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to descrilje exactly tlie functions of the council of the ten. 
Appointed merely provisionally in 1300 at the time of the 
conspiracy, to act as an inquisition, it vras made a perma- 
nent body in 1335. Twenty years later the importance 
of the process against Marino Faliero led to an increase 
in the number of its members {la zovia\ and thencefor- 
ward the ten, under the presidency of the doge (oZ ecmr 
siglio), took cognizance of all mattera, and their action 
extend©! over every department of government. It is a 
mistake to suppose that the council was merely an exten- 
sion of the power of the aristocracy. It acted, on the 
contrary, as a check on the encroaclments of the latter ; 
and, if it occasionally fell into culpable excesses, if some- 
times it employed wiat might be called “stage ” machm- 
ery, allying itself with informers, rewarding traitors, sur- 
rounding its deliberations with an air of mystery only too 
favourable to private revenge and too threatemng to public 
security, and in fact becoming at one tune plainly the 
instrument of iyranny, nevertheless its constant watchful- 
ness over the interests of the state was not without advan- 
tages and compensations 

Contest ^ invariably happens, the threatenings of danger from 
with iivithout gave pause to internal sedition and served to unite 
more closely together the aristocracy, the people, and the 
middle classes. The Genoese could but ill endure the 
supremacy of their rivals in the Adriatic Leaving out of 
account a few years of truce, from 1298, the year of the 
defeat of the Venetians by their rivals at Ourzola, to 1379, 
when after various changes "of fortune the complete des^c- 
tion of their fleet by the Genoese at Pola allowed the latter 
to force a passage to the very heart of the lagoons, the 
struggle between the two maritime republics had gone on 
uninterraptedly, Never had Venice been nearer total 
destrnction than after the disaster at Pola, but never also 
had the patriotism of her dtizens expressed itself more 
clearly and unmistakably. The community of interest be- 
tween all claasss was fully realized : old men, women, amd 
children flew to arms j ai. classes liberally contributed to 
the replenishment of the empty treasury j the precious 
things that had been brought from the East found their 
way into the melting pot, and even the altars were stripped. 
Doge Andrea Contarini, an old man of eighty, claimed the 
honour of l^iding an improvised fleet against the enemy, 
and Victor Fisani, a distinguished captain who had fallen 
under the suspicions of the ten, was brought up from his 
dungeon amid tie acclamations of the whole people^ who 
sacrifloed evaey reseoitineDt to the ardour of their patriot- 
ism. Along with Oarlo Zeno, just returned from the 
wins in the Bast, he gave spirit to the combatants, and 
drove the Genoese from Ghiogjpa (on which they had 
seized), Veiuce was saved, and, grateful for the services 
rendered by certain families of the middle class who had 
ably assisted Fisani and Zmo, the great council added to 
its numbers thirty new members selected from those who 
had most distinguished themselves in the strafe. 

The large extension of its territory on the mamland in 
cpesteM tiig century marks an important stage in the history 
Venice. From being essentially a naval power, the 
reimhlic noif began to ^ an important continental one ; 
and hencrfoirward down to the 17th century it threw ite 
! sword into- fiis ^bahuace on every occasion on which Italy 
was ma<^ tire ^tier^round of Europe. The fall the 
Loiphard kijagdo^ th^ straggles of the GhibeUines and 
Gnelpl^, Sind ,e!^cats of the condottiw all 

urged l^enice to tl4e^llBllf p, the great movmnent, to 
widen het jsphere bf actioi% herself a^^st 

the dftegBBBiof hm-immsK^i^ asd fe* we 

from her lagpoiK and eatiddi^ hp ft on tow 

pma, Vemoe made 

and Bassano m 138$; and with the help CWtagnOla, 


Gattamelata, and afterwards Alviano and Colleoni, Padua 
and Verona were added m 1406, Udine and Friuh in 
1420, Brescia in 1426, Bergamo in 1427, Crema in 1449, 

Bovigo m 1484, and Cremona in 1499, and podestas were 
set over each of these provmces. 

Meanwhile a new danger was arising to Vemce out of Danger 
the Turkish advance m Europe The repubhc was com- tte 
polled to hve continually, so to speak, on the gut mve, 
perpetually on the defensive. Mohammed IT became 
master of Constantinople m 1453 ; m the following year 
the Venetians attempted to exorcise the plague by means 
of a commercial treaty ; bnt not many years passed before 
hostilities broke out The Turks were destined to become 
the hereditary and implacable enemies of the repubhc, and 
their attitude of hostility to cease only with the fall of the 
latter. And, except for one united effort towards the end 
of the 16th century by Spam, Venice, and the pope, which 
resulted m the victory of Lepanto (1571), the banner of St 
Mark was almost invariably unsupported in its contest with 
the crescent. At Negropont (1470), Smyrna, and Scutari 
(1474) Erizzo, Mocenigo, and Loredauo valiantly main- 
tained the honour of tiieir flag ; but after a struggle of 
several years the Venetian possessions in the archipelago 
were lost and the proud city was compelled to cede Scutari 
(1479), Negropout, and Modone. Nor was this all , the 
geographic^ discoveries of the Portuguese and the Span- 
iards were about to inflict an irreparable blow on the mari- 
time supremacy of Venice Altoough the bold feats of 
Colmnbus and Vasco da Gama deeply stirred her enthu- 
siasm, yet times had changed. New carfts and new duties 
called her attention elsewhere; Venice could no longer 
concentrate all her energies upon her navy, having now 
become a territorial power, she had to watch her frontiers 
on every side, threat^ed % troublesome neighbours, now 
by the MaJatestas, now by the Estes, the Bentivoglios, and 
the Borgias 

Havmg entered into treaty relations with Florence, Conti- 
Mikn, and the Vatican, she found herself continually 
volved in ceaseless struggles, which demanded the presence 
of her mercenaries now m the plains of Lombardy, now 
m the Bomagna, sometimes even in the kingdom of Naples. 

At the close of tiie 15 th century, after a forty years’ dispute 
over the fragments of the Lombard kingdom, which had 
fallen into the hands of the condottien, the Italians saw 
the Alps twice crossed by the French and their country 
turned into a European battlefield, The efforts of the 
Venetians to extend their possessions on terra finna along 
the Italian shore of the Adriatic and inwards towarim 
Beri^imo provoked the Italian captains who had founded 
hereditary dynasties to unite with the pope and the king 
of France m opposing their further progress. Thus arose 
the League of CWbrai, which brought the republic to the Leagueof 
vei^e of extinction. Defeated at G^ D’Adda (Agnadello) Oambtai. 
in 1509, she was compelled to withdraw her armies, not 
only from the recently conquered territories, but also from 
those m which she bad been established for more than a 
century, and she had even to release her own subjects from 
their oath of allegiance. She had passed through no such 
peril since tiie day of Chioggia m the struggle with Genoa, 
for* she was now face to face witii three formidable enemi©^ 

— the king of Franei^ the emperor Maximilian, and the 
pop^— not to speak of numerous petty powers, her Mantuan 
and Ferrarero neighbonH^ who hoped for a share in the 
spoil At this jun^e the senate displayed all its adroit 
rappleneas and all its aiergy ; it recogniz^ how necessary 
ii was on such an occasion to show to temporize, 

and be bumble. A new leagiue, formed a^inst the veiy 
power which bad initiated tiie first, prov^ the salvation 
(rf Vmiice : the Mng of BVarwe fell under the suspicion of 
Ha allies, who accordingly tqxnedagainat Mm, The battle 
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of Ravenna in 1512 and that of Marignano m 1515 changed 
the -whole aspect of affairs , new combinations were formed, 
and the treaty of Noyon restored to the republic all the 
continental territory ^e had lost. 

Warmth Nevertheless the commonwealth was not allowed to rest, 
but was compelled henceforth to live constantly on the 
defensive, on the one hand against the Turks, who were 
a standmg menace, and on the other, watching every move- 
ment and enterprise of the Itahan prmces, who would not 
suffer her to remain neutral in their mcessant conflicts. 
Neither under Pius V. nor under Philip II was the com- 
bmed assistance of the pope and the Cathohc king of 
much assistance to Yenice against Islam Prom the peace 
of Noyon (1516) to the year 1571, the date of the battle 
of Lepanto, the repubhc was never able for a single moment 
to lay down her arms, but was constantly driven to renewed 
efforts, which could not fail to exhaust her more and more. 
One by one she lost all her colonies • at one time it was 
Corfu, at another the islands of the .ffigean, at another 
Nauplia and Malvasia. Her podestas, proveditori, and 
ambassadors in their several departments displayed an 
energy and a patriotism to which there are few parallels 
in history : the names of Bragadm and of Marc Antonio 
Barbaro remam as abiding examples of disinterestedness 
and patriotic seh-sacnfice Born for the service of the 
state, her nobles were held bound to devote their energies 
to the republic from early manhood, and to give her the 
benefit of their strength and expenence to their latest 
breath. About 1570 the Turks threatened the fleets of 
the Christian powers which ventured into the Adnaiic, 
and the pirates of the Barhary coasts boarded the Christian 
galleys and carried their crews into captivity, where they 
were held at heavy ransom. The Spaniards, whose sway 
then extended to the Afncan coast of the Mediterranean, 
were determined to put an end to these incursions j the 
popes for their part were always ready to do battle -with 
the infidel and to league themselves against the enemies 
of Christendom ; and Yemce, who saw her colonial pos- 
sessions falling from her one by one, could not refuse an 
alliance which seemed to promise the possibility of stak- 
ing a grand blow by which her supremacy might be re- 
stored. On 13th May 1671 the treaty of alliance between 
the three powers was signed ; the league against the Otto- 
mans -was to be perpet^, and its avowed object was to 
destroy their influence. Philip 11. agreed to pay half the 
expenses of the expedition ; the repubhc supplied galleys 
to the pope , Spam contabuted her fleets and demanded m 
return the chirf command of the expedition The total 
naval force numbered no less than 300 vessels, while the 
troops embarked were reckoned at 60,000 foot soldiers and 
5000 horse. Don J ohn of Austria represented Spam in the 
command ; the papal forces were entrusted to Marc Antomo 
Colonna ; while the Yenetian senate nominated Sebastian 
Battle ofYenien to be its admiral The result of the battle of 
Lepanto Lepanto, 7th October 1671 (see vol xiii. p. 717), was ap- 
parently the complete destruction of Turkey’s naval forces. 
But the mutual jealousies of the aUied powers served to 
counteract the effects of the -Tictoiy, and the peace which 
followed, instead of being advantageous to the victors, 
turned out much to their prejudice. The action at Lepanto 
had taken place in the beginning of winter ; it was impos- 
sible, therrfore, to undertSre anythmg further before the 
spring of thefoUomng year (1672), and each of the powers 
beheved its fleets secure in the ports where they hod taken 
refuge, when, on the following May, the tidings reached 
Yemce that the TurMsh fleet which had been supposed 
annihilated was once more afloat. Don J ohn had wintered 
at Messina; Colonna had returned to Ci-vita Yecchia; while 
the Yenetian fleet had cast anchor off Corfu, Before the 
scattered allies could reunite sixty Turkish galleys ad- 
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vanced through the archipelago and devastated theYenetian 
colonies The Spaniards at Messina awaited the decision of 
Phihp n before they could set sail , the knights of Malta 
and the duke of Savoy, less hesitating, consented to jom the 
Yenetian galleys, and to go to meet the Moslems, whom they 
encountered at Cengo A battle of doubtful issue was 
about to be engaged m, when a message from Don John 
announced the co-operation of the Spanish fleet, but at 
Corfu, whither the Yenetian admiral was requested to 
repair in order to concert a new plan of attack The 
Yenetians did not feel certain enough of success to warrant 
them m commencmg hostilities -without their ally, and, 
sailmg for Corfu, they once more entrusted the supreme 
direction of affairs to Don John. But it is easy to under- 
stand how disastrous in their results such vacillation and 
hesitancy must necessarily be It was not till the end of 
August that the alhed forces, once more brought together 
to ^e number of more than 250 vessels, set sail m search 
of the Turkish fleet. The latter, bemg hghter, gave way 
before the enemy, and, avoiding a pitched battle, did 
not give opportunity even for a skirmish or the capture of 
a stray pnze. Meanwhile the -winter was approachmg; 
navigation was becoming dangerous j the Spamards were 
indisposed for action ; and Don John, allegmg the gravity 
of his r^ponsibilities, returned to his anchorage at Messina. 

Thus a whole year had been lost, givmg to the enemy 
daily opportunities of recuperation. Every day new differ- 
ences and mutual recriminations arose among the allies, 
and at length the idea of a peace -with the Turks began to 
be broached in the councils of the repubhc. Such a pro- 
posal, however unlocked for, was suggested by considera- 
tions of the most practical kind, and by a jnst appreciation 
of the resources of the Ottoman empire ; and the resultmg 
negotiations, which were secretly conducted, led to a treaty 
being signed on 15th March 1673 By that treaty twenty 
years of peace were guaranteed to the repubhc, but it 
re-versed the position of parties, and the vanquished of 
Lepanto now figured as victors. The Turks in fact were 
andaciously exacting, but their negotiations were ably con- 
ducted and were completely successful. The one place 
which they had lost, Sopoto, -was restored to them, and 
Yenice also consented to the definitive cession of Cj^rus, 
which had temporarily fallen into her hands before Lepanto. 

Nor was this all : it was not forgotten that Yemce was 
tributary to the sultan , her dues were doubled and a war 
indemmty of 300,000 ducats was stipulated for, On the 
other hand, the commercial privileges hitherto enjoyed by 
the republic were confirmed, and the freedom of the seas 
was guaranteed. 

The epoch of Lepanto is, however, the most brilliant in 
Yenetian history as regards the efflorescence of the arts and 
of liteiatnre ; it was at this time that the artistic glory of 
the city was seenungly most brilliant and most developed, 
and exercised the greatest attraction for strangers. More 
closely viewed, the 15th century had attained in Yenice 
and the subject cities of the mainland a hi^er degree of 
culture, architecture, paintmg, sculpture, and the mmor 
arts were inspired by a sentiment deeper, more sincere, 
more elevated both in form and in idea; but the artists 
who arose between the middle of the 15th and the close 
of the 16th century had a natural disposition, with a touch 
of the sensual, better corresponding with the tastes of the 
people and -with its artistic ideal, which aroused a greater 
enthusiasm and made then names more famous. 

In literature and art Yenice was the link between Italy Arts ai 
and Greece. Its Eastern colonists learned the Greek 
tongue ; and the fall of the Greek empire brought to them 
its banished men of science and letters, who taught in their 
university and introduced to the Yenetians the works 
of the ancients. Guarino of Yerona opened to them Xeno- 
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phon, Strabo, Lucian, Orpbeus, Arrian, Lio, Procopius, 
Diodorus of Sicily, and Plato At the same time they 
made Onental architecture their own, impressing on it the 
stamp of their special needs and national genius The 
Arabs gave them the manufacture of gunpowder and glass, 
and taught them decorative art, and from Persia they 
learned to weave costly tissues, while their plastic arts 
retained a reflexion of the sunny lands which, for geo- 
graphical reasons, were the source of their nches and the 
chief object of their preoccupation. The architecture, the 
painting, and the sculpture of Vemce are separately treated 
(see below). Nor must it be forgotten that the city wel- 
comed from the first the art of prmtmg, and stamped it 
with Its own individuality, Venice, more than any other 
town, has the credit of having rescued from oblivion, by 
editions and translations, the masterpieces of Greek litera- 
ture The work of the elder Aldus in this direction from 
1495 to 1615has been spoken of m the article MAirurros 
{q V.). The literary talent of Venice did not shine in works 
of imagination , but on the utilitarian side it was really 
great and original. In Vemce history was written to order, 
and so is open to suspicion In poetry, if we may cite Pietro 
Bembo, Molza, Bemi, Lodovico Dolce, Doni, Niccolo 
Franco, Rucellai, Sperone Speroni, and L. Aretino, whom 
his contemporaries called II Dimno, as all Venetians or 
refugees rilaimiTig the greater freedom of thought which 
Vemce then afforded, we must yet admit the lack of a name 
of world-wide significance, a Dante or a Molifere. But 
the library of St Mark's shows the respect of the republic 
for letters; the building that housed the MS. collections 
bequeathed by Petrarch and Cardinal Bessanon is, pea-haps, 
the most perfect model of 16th-centuiy architecture; and 
the librarian of the Maxciana was, in virtue of his office, 
so high a personage that he had a title to be voted on by 
the senate and the great council for the ducal crown. 

Such was Venice at the close of the 16th century, when 
some clearness of vision was still needed to foretell the 
approaching decay. She still hafi colonies, but their pre- 
servation became more difficult with the declining resources 
of the state. The customs were less productive and the 
senate vainly sought to improve them by instituting at 
this period ihe ^‘consuls of the merchants,” the “provisors 
of commerce,” the five experts in exchanges ” Manners, 
too, were degenerating into indolence and luxury, and the 
courtetane of Venice were more famous than those of 
Borne. The pwedit&n aUt fmpt were designed to check 
the dilapi(teiions of young patricians on the wealth their 
ancestors had gained by trade, and the like wastefulness 
of plain citizens, who consoled themselves for then: exclusion 
from public chEarges and honours by squandering m idle 
profusion tiie money gmned by trading commissions and 
illicit pursuits. 


If the old senators who had known austerer times were 
privately exercised by the perils approaching the state, 
they were careful in public to conc^ its weakness and 
Yazzie strangers by the splendour of their pomps and 
receptions, and the Oriental gorgeousness of their paIa(Ms, 
wd processions, as was seen in the magnificent 
|h74 to Henry HI on his way to assume the 
' , They desired to make the king an 
■j, and some time later favourably en- 
*1 a loan of 100,000 crowns of 
vjisited by the plague, the 
kojfei^ constant communi- 
I Venetians fell, ^d 

it ravaged 





rUed, and 
the 


> fittosiold 


hero of Lepanto, who already reckoned three “most serene 
prmces” in his family. He luled but two years, and his 
last days were marred by the conflagration of the ducal 
palace His successor was Nicolo da Ponte, a greybeard 
of eighty-eight years, whose age showed that in the doge 
the Venetians sought rather the symbol than the reality 
of authority Vet he reigned for seven years, full of 
peace and useful pubhc works the ducal palace rose from 
its ruimi, the procurazie or offices for the guardians of 
noble orphans were completed , Palladio fulfilled the vow 
of the senate on the occasion of the late plague by erect- 
ing the marble bridge of the Bialto to replace the old 
wooden structure, and began the church of the Redeemer ; 
and Corfu and the Friuhan frontier were fortified 

The peace of Italy had been mainly due to the religious 
wars of France, but the senate had wisely sought and 
maintained the friendship of Henry III, and after his 
death in 1689 had been sagacious enough to be tbe first 
of European powers to recognize Henry of Navarre, thus 
securing a vigorous ally against Spam, which had turned 
a^tmst the republic since the battle of Lepanto, The 
French alliance proved durable , Henry IV mediated be- 
tween Venice and the duke of Savoy, and on his marriage 
with Mary de’ Medici his name was inscribed in the Book 
of Gold 

The doge Pasquale Oicogna, elected m 1585, was sue- Rivalry 
ceeded in 1595 by Marmo Gnmani, whose rule was marked between 
by grave dissensions between the senate and the Vatican 
The house of Este came to an end in 1597, Pope Clement “pg ® 
Vm. declaring Ctesar d’Este, the nephew of Alphonso II , 
dnte of Ferrara, incapable of succeeding him. But Venice 
supported bis claims and was ready to enforce them by 
war, when he ceded Ferrara to the pope, contentifig'him- 
aelf with the dukedom of Modena and Reggio. This 
solution brought the Vatican into a permanent rivalry 
with Venice, —a grave matter, smee at the beginmng of 
the century Csesar Borgia had seized the Romagna in 
the name of Alexander VI , and Juhus IL had occupied 
Bologna, so that the Estates of the Church bordered on 
those of the repubbe. There were other causes of dis- 
sension also , Vemce had never been on cordial terms with 
; the Papacy; the recognition of Henry of Navarre had given 
umbrage at Rome ; and, though peace was made for a time, 
the quarrel recommenced, and m 1606 Paul V launched 
an interdict at the republic. Vemce affected the greatest 
formal respect for the holy see ; the legate eat by the side 
of the doge and took precedence of prmces as well as 
ambassadors , but under all the forms of respect the ex- 
travagant pretensions of the popes were constantly repelled 
with inflexible firmness and energy. Ihe ambassadors of 
Venice at Rome were always chosen from the most ex- 
perienced and active men of affairs, and, though the pope 
had nearer relations with Venice than any other friendly 
Boverei^, churchmen were constantly excluded from all 
pobtical and civil posts in the repubbe. A man, it was 
held, could not serve two masters. Nay, in all discussions 
bearing on relations with Rome, whether in the senate or 
the great council, the usher’s “Fuori i Papahsti” ex- 
cluded from the deliberations, not only patricians whose 
ti^ of family or interest bound them to the sacred see, but 
all who even held what would now be called ultramontane 
opinions. The Venetian clergy made no contnbution to 
public burdens ; the tithes required m time of war could 
be taised only by a special papal brief, and this privilege 
the senate daimed the right to suppress To this Sixtus 
V. had consented; but his successor was less complaiBant. 

In face of the new pretensions of the Vatican the Venetians 
rdultiplied restrictive measures against the clergy, and the 
conflict grew hotter on both sides, tiR Paul V. laid the 
republic under the interdict,— a step that stiH struck terror 
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into nations. The hostile Spaniards were not without their 
share in this measure But the supple Venetians made no 
appeal to temporal arms • they left the negotiation of the 
difficulty to theologians, and Paolo Sarpi made peace be- 
tween Eome and the senate. 

Scarcely was this trouble appeased when the IJskok 
pirates of the Adriatic coast and the Quarnero Islands 
recommenced then' hostilities, and for ten years (1607-17) 
no merchant fleet could sail eastward witihout a convoy 
The pirates were supported by Austria, which coveted Istria 
and Dalmatia, and the conflict was ended in 1617 by the 
Conflict treaty of Madrid between Vemce and that power Next 
vith year the Spanish conspiracy, originated by the Spanish 
ambassador, the marqms of Bedmar, broke out in the city 
Itself, but was detected in time by the vigilance of the ten 
The Spaniards meant to seize tL arsenal by the help of 
some of the most influential senators In 1622 Antonio 
Foscarim was disgraced because he was suspected of 
plotting with the Spanish ambassador , the Catholic kmg 
earned ou his intrigues everywhere But the republic on 
Its part was not inactive and had stirred up against Spam 
a formidable enemy, the duke of Savoy, to whom in one 
year (1617) it lent more than a million crowns of gold. 
From 1627 to 1631 the two enemies were again face to 
face in the war of the Mantuan succession , but this time 
it was the duke of Savoy who made a peace to which 
Vemce merely assented 

Loss of Peace was unbroken from 1631 to 1645. But m the 
to latter year the Turks suddenly fell on the island of Crete , 
^ and for twenty-four years the whole forces of the repubhc, 
and every thought of the people and the nobles, were con- 
centrated on the preservation of this colony, which had 
been purchased from the marquis of Montferrat at the date 
of the fifth crusade, and in course of time had become a 
place of the first importance both as a trading station and 
a naval port Surprised by the suddenness of the attack, 
the senate appealed to Europe for aid, and the Vatican, 
Florence, Naples, and the knights of Malta came to their 
succour , but after an alliance of thirty-seven days all the 
helpers regamed their ships and left the Venetians to con- 
front the enemy alone. The struggle was valiantly main- 
tained and cost Venice, between 1646 and 1669, no less 
than 4,392,000 ducats. The siege of Candia alone lasted 
twenty-two years, and for three successive years the combats 
were continual At length, on 6th September 1669, the 
Turks were masters of the island Europe had looked on 
impassively at a struggle which, disastrous as was the issue, 
bore the highest testimony to the valour and patriotism of 
the generals of the republic. Biagio Giuliam, Tommaso 
Morosim, Jacopo Eivo, Alvisio and Lazaro Mocenigo, 
Giuseppe Dolfin, and Lorenzo Marcello surpassed one 
another in exploits worthy of the heroes of antiquity 
Between May and September 1667 thirty-two assaults were 
dehvered and repulsed before Candia, and seventeen sorties 
were made by the besieged. The glory of such a resist- 
ance did not compensate for the disaster, which reduced 
the public treasure of Vemce from 6,000,000 sequms to 
500,000. (See also Greece, vol xi. p. 121.) 

The troubles excited .all over Europe by the ambition of 
Louis XIV gaVe an interval of rest and recovery to the re- 
public, which knew how to preserve its nentrahty; and the 
years from 1674 to 1684 were a period of profound peace 
But the enmity of the Turk stiU counted on the visible 
we^ess o£ his rival, and imposed on her humiliations 
which her isolation and the exhaustion of her finances com- 
pelled her to submit to. Venice was only saved by the 
diversion produced by the siege of Vienna and the mter- 
vention of John Sobieski^ but even then their repulse in 
central Europe sent hack the Turks more determined than 
ever to he done with Venice and strip her of her whole 


possessions. At this crisis the senate called Francesco Moro- 
Morosini to the command of the fleet, a post in which he 
coveied himself with glory by his bold offensive operations 
m the Peloponnesus For fourteen years the contest was cam- 
bravely maintamed on both sides, but the fortune of war paigna. 
was a^inst the Turks. The Venetians occupied the Morea 
and Imd siege to Athens, Morosmi bombarding the Paithe- 
non, which had been made a powder magazine. The cam- 
paigns, renewed every spimg, were marked by a senes of 
victories’ Prevesa, Navarmo, Modone, Argos, Lepanto, 
Corinth, all added glory to the name of Morosmi “ il Pelo- 
ponesiaco.” He failed, however, in his attack on Negro- 
pont, after he had been raised (1688) to the digmty of 
doge Cororo, who followed him in the command of the 
fleet, died suddenly, and then Domenico Mocenigo, the new 
commander, formed the bold project of retahng Crete, 
and was already before the port of Canea when the news 
of a Turkish attack on the Morea — really no more than a 
feeble diversion — ^induced him to raise the siege and lose 
his opportunity The error cost him dear • he was removed 
from his command, and the old doge Morosmi again took 
the field in spite of his seventy-five years, but soon suc- 
cumbed to fatigue (1694), when Sylvester Valien succeeded 
to the ducal throne. The war continued under the leader- 
ship of Antomo Zeno. Scio was taken and lost again , re- 
verses followed on victones, and the stern senate removed 
the captam and the proveditori But the peace of Carlowitz 
(1699) between Austria and the Porte brought with it the 
end of the war between Vemce and the sultan, and the 
Turks, whose humiliation dates from this epoch, were com- 
pelled, besides their concessions to Austna, Poland, and 
Eussia, to recognize the authority of Vemce m the Morea 
and in Dalmatia as far as the Bosmon frontier. 

The first thirteen years of the 18th century, when almost The 18 th 
all Europe was mvolved in the War of the Spanish Succes- century. 
Sion, were a time of repose for Vemce, which remained neu- 
tral , but hardly was ^e peace of Utrecht concluded when 
the Turks resumed the offensive against the republic, which 
now had no allies. One after the other the islands and 
colonies ceded by the peace of Carlowitz were retaken, 
the Morea again became Turkish , Dalmatia was saved only 
by the interposition of Austria^ which had need of the 
fnencbhip of Vemce to checkmate the projects of Philip of 
Spam against the Italian duchies But soon the emperor 
found it necessary, in view of the struggle with Spam, to 
come to terms with the sultan; and his allies, the Venetians, 
were mcluded m the peace of Passarowitz signed between 
Austria and Turkey on 21st July 1718. From this mo- 
ment Venice ceased to have any influence on European 
politics : she had no more wars, if she stiU had enemies, 
signed no more treaties, and, m a word, had abdicated her 
p^e in Europe Not even the dispute of 1731 as to the 
succession to the duchy of Parma, which brought France, 

Austria, Spam, and Savoy into conflict at her very doors, 
stirred her to action , she was indeed no longer a useful ally 
Her navy had fallen behind the times ; her commerce had 
been m decadence since the way to the East by the Cape 
of Good Hope was opened ; she could scarcely repulse the 
Barbaiy pirates from her shores ; and she had to treat with 
Algiers, Tunis, and Morocco to put an end to their inroads, 
daily repeated from 1760 to 1774. Yet, the Tunisians 
failing in their engagements, she decided on a war with 
them, whidi was clos^ by a fresh treaty. 

The government meanwhile went on m the old form. Consti- 
The successive doges were still tied by the restnetive laws'*'’^^™®^ 
which made them crowned prisoners , hut rivalries sprang’^”®’™®' 
up between the great powers of the state: the senate 
attacked the institution of the sawt, the ministm^i dele- 
gated to each branch of the administration, and in turn 
tiie magistrates known as the quaranUe proposed to reform 
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the senate, -while, lastly, the council of ten -was threatened 
by the great council. In the midst of these reforms, 
which -were calculated to make a great change in the 
institutions of Yenice, the French Revolution broke out. 
Ludovico Manin had just become doge (1788), hut -was a 
mere cipher in the councils of the state No heed was paid 
to the information supphed by the ambassadors of Yemce 
at the court of France; nothing was foreseen, nothmg 
decided on, for neither senate nor council understood the 
Napole- vast sweep of the new movement m Europe Soon the 
onie Venetians -were called on to recognize the French repubhc; 
they refused, but did not join the coalition against it 
When Bonaparte was at the gates of Mantua, they at length 
decided to treat with him , but it was too late. Mantua 
capitulated on 2d February 1797 ; the Venetian envoys 
presented themselves before Bonaparte on 25th March; and 
on 18th April the Austrians signed the peace of Leoben, 
which left Venice -without an ally at the feet of the victori- 
ous invaders of Italy. On 8th May the great council 
decided to offer no resistance to the French , the doge 
abdicated on the 12th, and Napoleon entered the city on 
the 16-th, and proclaimed the end of the republic. On 17th 
October following Bonaparte, by the treaty of Oampo 
Formio, abandoned the territory of Venice to Austria. 
Venice was buffeted to and fro between Stance and 
Austria from 1798 to 18U, when the new coahtion 
assigned her to Austria. Till 1866 Venice remained 
Austnau, save for a few hours in the insurrections of 
184849 , but her people never acknowledged the rights 
of those who had bought and sold them like a flock of 
sheep. The war between Austria and the allied Prussiana 
and Italians in 186 6 gave Venice her freedom, and the unity 
of Italy -was at length accomplished under the sceptre of the 
' house of Savoy (see IxaIiT, vol. xni. p 490). (o. y.) 

Past H— Aet. 

Architecture 

For some centuries Yenice must have consisted maonly- of a few 
grou-ps of -wooden huts scattered among the many small grassy 
islete that lay off the coast of Yenetia At first the mam owrupar 
tions of the inhaMtanta were fishing and preparing salt by evapora- 
tion, But, as they grew richer, especial^ through the possession 
of large numbers of coasting vessels, in which they transported the 
meTr»]ip.ndisfl or troops of foreign races at what were flrequently ve:^ 
remunerative rates,* they became exposed to the inroads oi Dal- 
matian pirates , and sbvngly defends eaatle-lifce houses began to 
be bnEt in ^ne or brict, -with towers at the angles and battlements 
aU along the -walls. Thongh no example exists of these early 
Venetian oaS-tles, a vwy interesting survival of their general form, 
is stH to be traced in the 11th and 12th century pcJaces, of which 
a considerable number are yet to be seen (see fig, 6 below). As 
the city increased in ^e and importance, great changes were made 
in the form of the mlands on which it stmids and m the network 
of salt-water channels which divided the smaller islands ftom one 
another. Xn ihe 13th and 14th centuries many decrees of the great 
cormoil provided for the deepening of existing canals, for filling 
np others, for draining marshes and forming dry gronnd by bnng- 
shiploads of soil from neighbouring nJand^ and for driving 
pfles to form securer ground for budding. The shallow salt 
which surround the islands of Venice form a long band, 4 
te 3 imles wide, once reaching to the Roman cities of Ravenna on 
the south and Aquileie on the north,® These -waters, avera^g 
*' il to 4 feet iu depth, are separated from the deep sea % a 
■ $ Wg) eaody laknd bars. Those which form me natural 
Yenfca are called Malamocco and lido 

pt Venice were wooden structures ; even ihat 
' "'nh more dnrable material till the present 
" Kiw were mere planks nailed on boats. 
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due to the fact that it was built with money from the tax on 
stiaw,® large quantities of which were used to thatch the early 
houses of Venice Till about the middle of the 19th century the 
Rialto -was the only bridge across the Grand Canal 
According to traditon, the first church built in Venice was S Early 
Giacomo dS Rialto (founded in 482) * The legendary history of churches, 
the founding of some other early churches is given in the Chronicle 
of Andrea Dandolo, written c 1860. In the 6th centuiy St Magnus, 
bishop of Altmim, -who included in his see the Rialto and adjacent 
ihIbtuIb, had the following senes of visions. (1) St Peter appeared 
and b^e him found a church on that island where he should find 
oxen and sheep grazing , and on the little island of Ohvolo, at the 
extreme east of Venice, he accordingly built the chui'ch of S Pietro 
di Gastello, which from 1091 till 1807 was the cathedral church of 
the Venetian patnarch. (2) The church of S Raffaello in domo- 
dnro was founded in obedience to the archangel, who bade St 
Magnus build a church at the place where he should see a large 
flocK of birds (3) St Salvador was founded at the place where 
Christ told the bishop he would see a red cloud rest (4) S Mans 
Formosa was erected at the command of the Virgin, at the place 
where St Magnus saw a white cloud resting (6) A Giovanni in 
" jola (or Bragora) and S. Zaccaria were built in obedience to tlio 
ti8t> who tSd -the bishop to raise churches to himself and his 
fatter (6) The twelve apostles ordered a church to be built at 
the place where Bishop Mamus should see a flight of twelve 
cran^. (7) S Gmstma, in the last vision, hade the bishop build 
a church in her honour at the place where he should see -vines 
laden with grapes Other eaily lurches ware those of 8 Gemini- 
ano and St Theodore, both on the island of Rialto (see below, “St 
Mark’s church") 

Arehiieclural Styles —Owing to its isolated position on the verge Arohitec 
of Italy, and its constant intercourse with the eastern shores and tural 
islands of the Mediterranean, Venetian architecture was an inde- styles 

S development, though -with many Onental charactenstics, 
i ifoaraeter of its own quite unlike the styles employed in 
estem connteiea. It -was a very complex gro-wth, in which 
the most diverse styles were absorbed and blended together in a 
very beautiful way. The vanoua strands which, woven, as it were, 
together, comhined. to form the magnificent web of Venetian archi- 
teeturewere chiefly these, —(1) the Byzantme, itself a most complex 
mixture of older ^les, blended together and vivified -with new life 
m ike hands of the skilfiil builders and craftsmen of Justinian’s 
time ; (2) the Moslem os developed m the gorgeous mosques and 
pdacra of Persia, Syria, and Egypt ; (3) the Gotbc of northern 
Europe, and especially of France, with a secondary strain of Floren- 
tine mfluenoe, which, however, -was more marked in the sculpture 
than m the architecture,® 

In the 11th and 12th centiuies the Byzantme style was univer- Byzan- 
sally employed by the Venetians. The arches of this period are tme 
semicircular, usually much stilted. The sculptured ornament is 
of very great beauty, and is appbed freely round arches, along 
string-courses, and in panels, with which the external fafades weie 
often tkckly studded. According to the peculiar Venetan system 
of decoration, the -walls were huut m solid bnck-work and then 
covered with thin slabs of noh and costly marbles. The columns, 
with their capitals and bases, were, as a role, the only places wheio 
solid blocks -were placed. This constant method of facing with thm 
slals necessitated the use of special forms of mouldmgs and carv- 
ings, and thus, except m the solid capitals, no deep cutting could 
be employed; theraore tbe mouldmgs of this penod consist of 
small rolla, cavetios, or flntmgs contrived to ennch the surface -with 
the least amount of cnttmg into the thm marble.® In the same 
way the sculptured bands are shallow in treatment, but full of the 
most vigorous grace, combined -with tbe utmost spirit, in every line 
and curve, and rich, with an extreme delicacy, in all the details. 

Flowing scroll-work of semi -conventional foliage, mingled -with 
grotesque animals, birds, or dragons, is most commonly used As 
purely decorative sculpture, nothmg could surpass the beauty of 
these early hands and panels The round or arch-shaped or lect- 
angulai sculptured panels, used to stud the facades like rows of 
jewels, are of peculiar beauty and mterest Many of the designs 
are derived from the far East, and appear to be of Sasanian ongm , 
favoimte motives are eagles or dragons devouring hares or other 
ammals, and peacocks treated in a conventionally decorative way, 

-with their spreading -tails forming a halo-like background to the 
body- of -the bird. Many of these panels are denved from the very 
ancient Astyrian subject of the sacred tree betwem two guardian 
beasts or birds; a common variety of this has two peacodcs face to 
fece drinking from a cUp placed on a tall, pillar-like obiect, which 
recalls that on the Hon-gate of Mycena Many of these reliefs 
closely lesemble the sculptured screens and altars of the 6th cen- 


ito" appears to havft lam applied, toto this deep chjmirel 

of salt water, and Becondiy to the latga adjacent laland, that on -which St 
Mark’s and the ducal palace are -built, 
t See ID. A Freeman, SvhftctcmdSrb^ur Lands 
* See sesUons of mouldings illustrated hy Mr Bushin in Stms of 'P'miee, 
voL lit, play.-xt 
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tury in Ravenna, and are probably of the same date, though used 
to decorate buildings not earlier than the 12th century. The 
clinreh of St Mark, especially, is a rich storehouse of these examples 
of early sculpture. Others of exactly similar style, which exist in 
the churches of Thessalonica and other Eastern cities, hear rvitness 
to the unity of early By2antine art and its wide geographical range 
until the down fall of the Eastern empire. One striking feature in 
Yenetian architecture of all dates down to the loth century is the 
constant use of the dentil moulding. This consists of a" simple 
.series of iiotcliings, at once the easiest and the most effective way 
of enriching the thin facing-slabs when their edges were allowed 
to airpear, as, for example, in tliose which lined the soffits of arches. 

Moslem. The influence of Moslem art is seen in the occasional use of the 
horse-shoe arch, in the very common ogee form wMcli was almost 
universal in Yenice from the 13th to tire 15th century, and still 
more clearly in the fantastic rows of battlements, formed of tbin 
pointed slabs of marble set on edge, which crowned the walls of 
nearly all the chief palaces of Yenice in the 14th and the 15th 
century. 

Gothic. The 13th century was the time of transition from the round 
arched Byzantine style to the pointed aa-ch with tracery, which in 
•some cases was derived directly from the Gothic of northern countries. 
This is seen especially in the two great churches of the Dominican 
and Franciscan friars, SS. Giovanni e Paolo and S. Maria Gloriosa 
dei Frari. These two stately churches resemble those built by 
the friar's in other places in Italy, ^ aaicl have little of the dis- 
tinctively Yenetian character of the contemporary domestic build- 
ings. In the 14th and 15th centuries one peculiarily of Venetian 
Gothic is the way in which tracery is used to fill rectangular and 
not arched openings. The result of this is that the tracery itself 
has to support the mass of wall above it^ whereas in the Gothic of 
other countries the tracery is merely, as it were, a pierced screen 
filling in a constructional arch, which carries the whole weight of 
the superimposed wall and roof. Hence the Yenetian tracery, of 
wliieh that in the upper story of the ducal palace is a t3'pical ex- 
ample, is much thicker and heavier in construction. 

Earlj- In the latter part of the 15th eentiuy Yenetian architecture began 

Renais- to lose its distinctively local character, though very beautiful ex- 

sance. ainples of E.arly Renaissance were built by the Lombardi family 
and other architects, largely under the influence of Fra Giocondo 
(see Yerok.x). 

Classic. In the 16th centurj'-, under the later development of the Renais- 
sance, the Pseudo-Classic style was paramount in Yenice, and Sanso- 
vino, Palladio, and others designed many costly buildings which 
had nothing specially Yenetian in their 'slyle. This magnificent 
but dull and scholastic form of architecture reached its highest 
development in Yenice, where it was later in degenerating into 
tasteless decadence than was generally the case elsewhere. Even 
in the 17th century good models of the Revived Classic style were 
built, especially by Longhena (see p. 155 below). After that the 
degr.adation of architectui-e and sculpture took place with great 
rapidity. 

The periods of these styles may be roughly tabulated thus (i.) 
Byzantine, 7th to end of 13th eentnry ; (ii.) Gothic, mid(h[e of 13th 
to c. 1460 ; (iii.) Early Renaissance, c. 1450-1520 ; (iv.) Classic, c. 
1520-16'20 ; (v.) Extreme Decadence, c. 1600 downwards. 

Founda- Matcricds and Methods of Gonstrmtim—l-a. spite of its position 

tions. oii_a number of small sandy islands in the lagoons, Yenice was 
built upon firm and solid foundations, so that vei-y few houses 
have suffered seriously from settlement. At a depth of 10 to 16 
ft’et there is a firm bed of very stiff clay, and below this a bed of 
sand and gravel, and then a thin layer of peat. Recent borings 
for Artesian w'ells to a depth of about 1500 feet have shown a 
regular succession of these beds— clay, gravel, and peat— repeated 
again and again as far down as the borings have i-eached. The 
process implied in this geological formation seems still very slowly 
to be going on, and the present level of the square of St Mark has 
been raised artificially about 20 inches above the old brick paving 
shown in Gentile Bellini’s picture of 1496. A good example of the 
old method of forming foundations is shown in that of the great cam- 
panile of St Mark, c. 900 (see fig. 1). Here the builders dug down 
to the bed of stiff clay, and over the whole area of the footing.s of 
the tower* drove in piles of white poplar, 10 to 11 inches in diameter, 
nearly touching one another. On the top of these a level platform 
was formed by two layers of oak i'c&Qs{Quercit$rdbur), each TOUghly 
squared, the upper layer being laid cro^wise upon the lower one. 
The oak and poplar both grew along the shores close to Yenice ; in 
later times, when the Yenetian territory was extended, the- red 
larch [Pi%iis Larias) of Gadore and the Euganean Hills was largely 
used, as, for example, in the foundations of the.ducal palace. In 
1SS5 the foundations of the campanile were examined, and both 
the oak and the poplar were found to be perfectly sound,^ On the 
wooden platform mas-sive footings are laid, consisting of five courses 

1 Comp, S. Maria Novella and S. Croce in Florence and S. Maria -sopra 
Minerva in Rome. 

a interesting account of thi.s and other foundations in Venice is given hy . 

Giacomo Boni in the Arclfirio Fene&i, ser, ii., vol. rsix.j pt. ii., 1885. 
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of large blocks of trachyte and other granitic or porphyritic rocks 
from the Euganean Hills. Above these are six courses of similar 
stone aiTanged in step-like offsets, forming a base or plinth to the 



Fig. 1.— Two methods of fonning foumlations, one with piles, the other with 
wider footings and no piles, as exeinplifled in the campanile and the ducal 
palace. A 10-inch piles of white poplar, close driven into the .stiff clav. 

B,B. Douhle layers of oak planks, the same in both. 0. Rough footings of 
campanile, made of trachyte and other volcanic stones. D. Similar footings 
under pillars of ducal paliice. E. Stylobate of three step.s, under lower loggia 
of palace, novi hidden by raised level of modern pavement, P. One of the 
Istrian stone pillars of the palace. G. Paving of loggia, now flush with Biat 
outeide. 

tower ; owing to the raising of the jjavement level only two and a 
half of these offsets are now visible. Another way of forming 
foundations, which was used in rather later times, was to omit the 
piles altogether and build footings with a wider spread. Fig. 1, 
which also shows the foundations of the dueal pakee, dating from 
the 14th century, is a typical example of this second method, in 
which the oak platform is laid immediately on the stiff clay. The 
use of ti'achyte for foundations was soon superseded by that of 
Istrian limestone, a very beautiful cream-coloured stone, extremely 
fine and close in texture and capable of receiving a very high polish. 

Though not crystalline in grain, and, technically speaking, not a 
trae marble, tliis Istrian stone has for most architectural purposes 
all the beauty of the fliiffit white marble, and receives from age a 
beautiful golden-msset patina, very much like that assumed by 
Peutelic marble. From the 11th century onwards it was used very 
largely for plinths, angle quoins, string-courses, window tracery, 
and other decorative purposes. It occurs, for exvimple, in all the 
magnificent series of arcades in the ducal palace. Its extreme fine- 
ness of grain allows it to be worked with an ivoi'y-like delicacy and 
minuteness of detail. 

Throughout the Middle Ages the main walling of Yenetian build- Main 
ings was always of fine brick, usually a rich red in colour, made and walls, 
fired in the kilns of Mmano. In spite of its beautiful colour the 
brick-work was seldom left visible, the whole wall-surface being 
lined with thin slabs of marble in the more magnificent buildings, 
or else coated mth stucco, on which diapers and other decorative 
patterns were painted. 

Before 1405 the mortar used in Yenice was made of the white Mortar, 
lime from the Istrian limestone, which possessed no hydraulie 
qualities, and was consequently very perishable. But after that 
year, when the Yenetians conquered Padua, they were able to get 
supplies of a strong hydraulic dark lime from Albettone, which 
fonned a very durable cement or mortar, able to resist salt water 
and the destructive sea air. 

One of the chief glories of Yenice. depends on its extensive use of Marbles, 
the most beautiful and costly marbles and porphyries, which give a 
wealth of magnificent colour such as is to be seen in no other city- 
in the world. In early times none of these seem to have been 
obtained direct from the quarries, but from older buildings, either 
of Roman or early Byzantiiie date.® Immense quantities of rich 
marbles w'ere brought from the ruined cities of Heraclea, Ravenna, 
Altinum, and especially Aqnileia. Under the Roman empire 
Aqnileia contained great numbers of magnificent buildings, deco- 
rated -with marbles and porphyries from Greece, Humidia, Egypt, 
and Arabia. The gorgeous churches and palaces of the Byzantine 
emperors, enriched with rare marbles stolen from Greek and 
Roman buildings of classic times, wer-e in their turn stripped of 
their costly columns' and wall-linings by the victorious Yenetians. 

Thus Yenice became a magnificent storehouse in which were 
heaped the rich treasures aecnmulated throughout many previous 
centuries by various peoples. The principal varieties used in the 
palaees of Yenice are— the red porphyry of Egypt and the green 


S Early in the 16tli century the yenetians began to work the rich quarries 
of red marble near Terona; but rntli this exeeptioii the decorative marbles 
ge^i to have been taken from older buildings elsewhere, 
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porphyry of Mount Taygetus, red and grey Egyptian granites, the 
beautiful lapis Atracius (verde antico), Oriental alabaster from 
Kumidia and Arabia, the Phrygian pavouazzetto with ite_ purple 
mottlings, cipollino from Carystas, and, in great quantities, the 
alabaster-like Proconnesian marble with bluish and amber-coloured 
striations.^ Till the 14th or 15th century the white marbles used 
in Venice were from Greek' quarries — Parian or Pentelie — ^being all 
(like the coloured marbles) stolen from older buildings, while in 
later times the natiye marble of Carrara was imported. Large 
quantities of red Verona marble '^vere used to form moulded frames 
round panels of white sculptured marble. The greater part of these 
costly marbles seems to have been imported iu the form of columns, 
immense numbers of which were sawn up lengthways into long 
thin slabs for use as wall-facings. Other columns, usually those 
of tho most precious marbles, were sawn across, and thus the 
roundels w'ere produced which stud like jewels the facades of many 
cf the palaces (see fig. 6). Thin slices sa-wn from the same column 
were reversed and placed side by side, so that the natural mottliogs 
formed a regular sort of pattern. Very rich and complicated designs 
were produced by placing four slabs together to form one large 
pattern, repeating from one centre. The whole interior of St Mark’s 
is decorated in this magnificent way, very lai-ge areas being covered 
with tbs same pattern recurring again and again. Thus no attempt 
was made to disguise the fact that the marble was only a thin 
surface decoration of no constructional importance. The fact that 
many slabs had been cut from one block was frankly acknowledged 
by the formation of these “ cut and reversed ” patterns, nor is there 
any attempt to conceal the hrouse clamps which bold the slabs in 
their places. 

Gold and The facades of the chief palaces of Venice down to the end of 
colour the 15th century were wholly covered with these magnificently 
decora* coloured marbles. But that was not all ; a still greater splendour 
tion. of effect was given by the lavish use of gold and colour, especially 
the costly ultramarine blue, Very frequently the whole of the 
sculpture, whether on capitals, archivolts, or frieze-like hands, was 
thickly covered with gold leaf, the flat grounds being coloured a 
deep ultramarine so as to throwrthe reliefs into brilliant prominence. 
The less magnificent palaces were decorated in a simpler way.. The 
hriek surfaces between the window^s and other arches were covered 
with fine hard stucco, made, like that of the ancient Eomans, of a 
mixture of lime and marble dust. The whole of this was then 
decorated with minute diapers or other' geometrical ornament in 
two or three earth colours, especially red, yellow, and brown ochres. 
V ery few examples of this form of decoration still remain, owing to 
the corrosive action of the sea air. One notable example, dating 
from the 14th or loth centmy, has a rich pattern formed by a series 
of adjacent quatrefoils, with half-figures of cherubs in the.intermedi- 
ato .space.s, covering the whole flat surface of the wall. A few 
faded patches are now all that is left. 

'With the early years of. the 16th centiiry and the later develop- 
ment of the Eenaissanee totally different methods of architectural 
decoration, superseded the use of precious marbles and delicate 
repeated ornament in colour. The Pseudo -Classic buildings of 
Sansovino, Palladio, and their schools were either built of white 
stone or marbl?, quite unrelieved by colonr, or else stuccoed fa 9 ades 
Erescos. were treated simply as a ground on .which to paint large frescos 
with figure subjects, not designed with any sense of the true prin- 
ciples of architectural decoration. These frescos, which covered 
the otherwise unoruamental facades of many of the 16th-century 
palaces, were often the work of the greatesst painters, from Giorgione 
to Tintoretto; bni; the pictures, though no doubt beautiful in 
lhemselvs.s, were obviously quite out of plane on the fagade of a 
house ; the colossal grouiis dwarfed the building they were painted 
on, and were far inferior iu decorative effect to the simpler patterns 
of earlier times. TIieBa, too, have mostlyperislied: on th&fmdaco- 
of the Germans, once covered with frescos painted jointly by Titian 
and Giorgione, only traces of two figures now remain. One of the 
best-preserved series of these exterior frescos is that inside the 
cloister of S. Stefano, ])aiiited by Pordenone, which has naturally 
suffered le.S3 than the very cxqiosecl facades on the Grand Canal. 

St Church of St Marh. — This church stands quite alone among the 

Mark’s, buildings of the world in ro.specT; of its unequalled richness of 
material and decoration, and also from the fact that it has been 
constructed with the spoils of countie, ss other buildings, and there- 
fore forms a nrasenm of sculpture of the most varied Hud, nearly 
every eentary from the 4th down to the latest Renaissance being 
r epresented iu some carved panel or capital, if not more largely, 
h The splar.dul colwnns of St Mark’s, wTueh Mr Euskin in the StomafVinice 
Rppsks of as tieing of ala'baster, reaUy .ar* of Proooiine,sua marble, and are so 
described by varions early Byzantine -vYritera. According to Vitruvius fii. 8), 
tbe magnifleent palaces of Croesus of Lydia and Mausolns of Haiiearnassus 
were cbiefty adonxad with Prosonnesian marble. 

4 The won! /ondcoo, of Arab provenance, from tba Greek jrfU>8Qxetov, 
applied t.o several of tne largest Venetian palace-s, denotes the mercantile Ijead- 
quarters of a foreign trading nation. The fondaehi of the Turks and of the 
Germans .still exist, though mneli modernized. An analogous establishment 
was the Mltniitrr. of the trading Greeks at Nauernias delta, 

remains of which have recently been discovered by Mr Riadsrs Kkiefsee JVn- 
ciadirt'js of m Egypt. Eiplcr. Soo., ISSfi). 
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Dm'iag the early years of Venetian history the site of the present Site, 
church and square of St Mark was a large grassy field, with rows 
of ti'ees, divided by a canal (whieb no longer exists), and containing 
two churches. One of these, dedicated to St Theodore, the old 
patron saint of Venice, stood on the site of the pre.seut church of 
St Mark. The other, that of S. Geminiano, was a little to the north- 
west of the great campanile. Jig. 3 (below) shows its position, and 
also the site on which it W'as rebuilt by Sebastiano Ziani (1173-79), 
when he pulled down tlie original church in order to extend the 
‘ square westwai’ds. In the 16th century it was again rebuilt by 
Cristoforo del Legname and Sansovino, and was destroyed in 1805 
by Napoleon I., to make room for a new block to unite the two 
palaces of the procurators. The grassy cmipo where these churches 
stood was the property of the abbey of S. Zaccaria, At its eastern 
extremity a small palace was built for the doge about 810, when 
Venice first became the chief ducal place of residence under Angelo 
Parteeipazio. 

According to the chief early chronicles, the body of St Mark was Original 
secretly brought away from Alexandria and carried to Venice in chapel. 
S‘2S, the church w'here he was buried having been pulled down by 
the Moslems in order to build with its materials a palace at 
" Babylon,” as old Cairo was then called. After the arrival of his 
relics, St Mark became the patron saint of Venice in place of St 
Theodore, and his bones 'were laid in the “coiifessio” of the small 
private chapel of the ducal palace.® This chapel, hoAvever, soon 
lost its private character and became the chief church of Venice, 
though not the cathechal church of the patriarch. The small ducal Older 
chapel of St Mark was burnt in 970, together with the rest of the clmrch. 
palace, during the insurrection against Doge Caiuliaiio IV. : it was 
rebuilt on a larger scale by his successor, Pietro Orseolo, and the 
CANAL 
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Pig, 2.— Plan, of St Mark’s.; the Waek slows its oltler fonn, the shading its 
later development. 1. High altar, eon tain in g body of St Mark. 2. North 
apsidal chapel of St Peter. 8. South chapel of St Clement. 4. ISth-century 
sacristy. S. Rood.-sereen. 6. North anibo and patriarch’s throne. 7. South 
ambo. S. Altar of S. Maria del Mascoli. 9. Altar of St Leonard. 10. Chapel 
of & Isidore,, added in 1353-55. 11. Chapel of St John the Evangelist. 12. 
Ante-room to treasury. 13. :Trea.suvy, formerly a tower of ducal palace. 14. 

. Baptisteiy. . 16. Chapel of Oanlinal Eeno. 16. Western atrium. 17. North- 
ern atrium. 18. North door. 19. Altar against a pier of the nave. 20. 

. . Porta della Carta, .21. Loggia of ducal palace. 22. Doge’s ante-room. 23. 

. : Grand staircase of palaue. 24. ; ifitU-century part of diictd palace. 25. Canal, 
Bio del Palazzo. , 

following doges, the work being carried ou for about a centurj?. 
..An, inscription no’w lost recorded its completion in 1071, but it 
was not consecrated till 1085, in the reign of Vitale Ealiero (1084- 
1096), when it was dedicated “to God, the glorious Virgin Anmin- 

8 There is much analf^ between the relationship of the church of St Mark 
to Gic dural nal^e and that of the abbey church to the royal palace at West- 
minster : bofli were originally built in connexion with royal palaces and both 
possessed special privileges as “ royal peculiars.” 
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date, and to the protector St Mark ” The form of the church as 
theu completed w as quite different from its piesent aspect, both lu 
extent of plan and in absence of rich decoration Jig 2 sboivs the 
size of the older church, which was originally of the simple basilica 
form with three eastern apses and no transepts ^ One very mtorest- 
ing relic of the old ducal palace still exists, namely, the lower part 
ot oue of its towel's, with walls 11 feet thick , tins was made mto 
the tieaauiy of St Mark when the church was enlarged so as to 
include it in its plan, at the west corner of the south tiansept 
Recent piocesses of “restoration" have shown the external design 
of this early church, which was of plain red bnck, undecorated by 
maible or mosaics, and only reheved by very simple blank arcadmg, 
with louiid arches, not unlike those on some early Norman build- 
ings in England ® 

By degiees the church was enlarged first of all transepts were 
added, then the baptistery on the sonth and the atnum extending 
along the west and north of the nave, about 1150-1200 Next 
chapels were added north and south of the two transepts that of 
St Isidore was hmlt and finished in 1354 by Andrea Dandolo. In 
the 15th century the sacnsty at the east end was added, the altar 
of St Peter in the north apse being removed to make a passage to 
it , ‘another way to the sacnsty for the use of the clei^ was cut 
through the massive wall of the main apse Dumig the long penod 
from Its dedication m 1085 till the overthrow of the Venetmn re- 
public by Napoleon every doge’s reign saw some addition to the 
nch decorations of the church— mosaics, sculpturo, wall hnings, or 
columns of precious marbles By degrees the whole walls inside 
and outside were completely faced either mth glass mosaics on gold 
grounds or with precious coloured marbles and porphynes, plain 
white marble being only used for sculpture, and then thickly covered 
with gold It is impossible here to give an adequate notion ol the 
splendour of the whole affect , nothing short of the doquenee of 
Ur Rusbii can do justice to the subject ® Unfortunately the whole 
wall suifaee of the mtenor is so stained and caked with dirt that 
much of the gorgeous effect of the marbles is lost 
Decor-- The general scheme of decoration is the following The whole 
tion. of the domes and vaults, and the upper part of the walls down to 
the level of the floor of the trifonum, are completely covered with 
mosaics of hnlhant glass tessene, the ground bemg in most cases 
of gold Below this every inch of the surface of the walls and 
arches is covered with nchly coloured marbles, porphyries, and 
alabostei, relieved by pure white marble, sculptured in panels, string 
courses, and the like The various marbles are arranged in broad 
upright hands, alternatmg so that one colour enhances the effect 
of tliat next to it For example, the nave wall in the north aisle 
is faced thus, — (1) verde antico, (2) Proconnesian, (3) red hroc- 
catello of Yerona, (4) Proconnesian, (6) magmfioent Onental ala- 
baster, (6) Proconnesian, and (7) verde antico ; below these is anarrow 
baud of red Yerona marble, ana then a phnth-moulding of Athenian 
white marble, which rests on the seat of panelled red marble that 
runs all round the mtenor of the nave and transepts. The lai^ 
columns between the bnck piers, six m the nave and eight in the 
transepts (see fig 2), are monoliths of fine Proconnesian marble, 
veined with greyish blue and amber, and the great bnck piers are 
faced with thin slabs of the same matenah This facing and most 
of that throughout the church are made of ancient colnmns sawn 
into shces. 

Crypts The eastern crypt or confessio extends nnder the whole of the 
choir behind the rood-screen, and has three apses like the upper 
church. The body of St Mark was ongmally placed here, hut is 
now within the high altar of the upper church Below the nave 
IS an older crypt, the existence of which has only recenfdy been 
discovered , it is not accessible, havmg been filled in with earth 
and rubbish at a very early penod. 

Choir The choir, which is raised about 4 feet above the nave, is sepa- 
and rated from it by a marble rood-screen, formed of ancient columns, 
rood- bearing a strai^t architrave surmounted by fourteen statues, viz , 

Screen. St Mark, the Blessed Yirgin Mary, and the twelve apostles. It 
extends across the aisles, forming a north apsidal chapel of St 
Peter and a southern one to St Clement The rood-screen is signed 

1 T G Jaakaon, In hlri work on Bdmatia and Mria (Oxford, 1887), voL MI , 
gives an interesting account and valnable Illustrations of the early churches 
at EHrenzo, Grade, and Aqollela, which in their scnlptared capitals, mosaica, 
snd other details closely resembled the early portions of 8t Mark's Xoige 
quantities of the sculpture and rich marbles used in Tenioe were brought from 
Grado, Aqull^ and other cities in the same district, the hulldinga of which 
were to a great extent the prototypes of those bnflt in Venice before the IStih 
century In latai* thpaes the flood of influence passed in the opposite directlraL 
and during the 14th and ICth ceUtunea an Inunense number of palaces and 
churches were bnllt in Iflie Venetian style, by architects from Venice, aU along 
the eastern ehores of the Adriatic The result is that In these Istrlsu etties 
examples are to be seen of what appears to be the arohlteeture of Venice during 
Its whole contBB of development from the ISth to the Itth century 

4 The exterior of the church of St Demetrius at Thessalonlca is covered with 
simple bnck aroading, very like that which etfll exists in many places behtod 
the marble lining of St Mark's 

4 The first edition of the kona of Timiee, together with, an unfinished series 
of fblio plat^ most of them exquisitely drawn hy liCr Buskin hlma^, was 
published in 18fi3 ; a carefully executedrapitat of both was Issued In 1888 This 
Is one of the noblest mon(^pb8 on any architectural subjeot that has ever 


as the work of the Yenetians Jacobello and Pietro Paolo, sons of 
Antonio deUe Maseme, 1394-97. The rood itself is of silver, dated 
1394 and signed “Jacobus Magistn Marci Beiiato de Yenetns ” 

The workmanship both of the silver crucifix and of the fourteen 
statues 13 of no great excellence In front of the screen stand two 
very large ambones or pulpits, one of porphjay and the other of 
verde antico. In the northern ambo is a lofty patriarch’s throne 
under a metal domed canopy, curiously like a pulpit in a Moslem 
mosque There are fine marble baldacchini, supported on columus 
of precious marbles, over the high altar, two in the transepts, and 
one on the north side of the nave. No less than five hundred 
columns of poiphyry and costly marbles are used to decorate the 
church, especially on the west front. Some of those inside the 
atnum have no constnictional use, hut are only set against the 
wall for the sake of then beauty and value 
A whole volume might be wntten on the sculptured capitals, Colum 
panels, screens, and other features of the church A great part of and 
these are the spoils of other churches, especially from the East , capita] 
much of tlie sculpture, zs, e g , the parapets along the tnfonum 
gaUery, dates from the 6th century or even earlier.^ In the nchly 
carved capitals every style from the 4th to the 12th century is 
represented, many of them being marvels of delicacy comhmed with 
extreme spint of execution. Some of the larger caps are partially 
covered with a nch basket-work pattern completely under-cut with 
great technical skill , others have vme or acanthus foliage treated 
with vigorous realism , and a large number have the revived Byzan- 
tuie treatment of the classic Corinthian or Ionic capitals, with 
variations showing the nchest power of invention and ongmahty 
In addition to the elaborate sculpture, some of tbe capitals are de- 
corated inth inlaid patterns , and many of the mouldings, such as 
the capping of the tnfonum screen, are also ornamented in the 
same way This use of inlay is almost peculiar to St Mark’s, as is 
also the method of ennehmg sculptured reliefs with backgrounds 
of hnlhant gold and colour^ ^ass mosaics, producing an effect of 
extraordinary magnificence ” 

The extenor is no less magnificent than the inside, the whole Exterii 
fafades being covered with sculpture, mosaic, or slabs of nch maible 
The west facade especially is a maiwel of lavish expenditure both 
of lahom’ and of costly matenah The design consists of two main 

S es, the lower one bemg formed by the atnum, a 12th-centurj’- 
■tion, in front of the older facade Each stage is divided into 
five great arches, decorated with nchly sculptured arehivolts and 
with tympana filled in with mosaic pictures Only one of the 
ongind mosaica now exists on this front , all the rest have been 
destroyed and replaced hy others of very infenor style in the 17th 
and 18th centuries. The one onginal mosaic is over the northern- 
most of the four doorways into the western atnum , its date is 
about or soon after 1220. It is of great decorative beauty, and its 
subject— the translation into the church of the body of St Mark— 

18 of great interest from its careful representation of the west fa?ade 
of the church as it was at the begmnmg of the 13th century It 
shows the ongmal form of the upper part of the fajade before the 
addition in the 14th century of the large ogee gables with elaborate 
crocket^ alternatmg with statues, and intermediate pinnacled 
canopies placed between the five great arches of the upper story. 

It also shows the marble screen-work which once filled!^ the great 
central west wmdow, the whole of which is now missing, only Ae 
columns which saipported it being left® Similar fiUmg-in still 
exists in some of the large side windows The lower oi atnum 
stoiT is enriched with a wonderful collection of columns of precious 
marbles and porphynes arranged m two tiers. The sculptured 
arehivolts, with foliage mixed with figures or subj'ects in relief, are 
of great heauty and variety. They are all carved m fine white 
Athenian marble, and were once gilt, as appears to have been the 
case with nearly all the senlptureu ornaments of St Mark's. This 
extensive use of gold is clearly shown in Gentile Belhni’s picture 
The top of the atnum forms a wide upper galleiy communicating 
with the interior at the tnfonum level In the centre of this 
^ery stand the four colossal bronze horses, from some Grssco- 
Eomau triumphal quadnga, which were brought to Yeniee after the 
conquest of Constantinople hy Enneo Dandolo m 1204.^ 

The roofs, inelndmg the five great external domes over the nave, Roofs, 
chtar, transepts, and crossing, are all covered with thick sheets of 
lead. The internal domes, like the rest of the vaults, are of bnck, 
the external domes being of wood. The drums on which the outer 
domes rest are hound round with strong iron hands, which were 

4 The ohtuch of Bt Deraetriue at Theastilonica coutaina many eeulptured 
and other decorations exactly eimilor in eiyleto those of St Mark's , 
and other ohnrChes In Thessalonica and Trehlzond kave mosole p&vlng and 
wall-mosaics closefy resembling those In St Mark’s. Sven the pun ol 
&e Venetian basilica is Oriental in origin 
8 The most notable examples are over the doorways of the western atrinm. 

* TWfi tracery, or rather screen-work, was removed befiire 1496, when Gentile 
Bellini painted his piotore of the Piazza and West Front of Bt Mark’s. This 
very interesting picture shows tbe lost mosaics, the subJeata of wbloh appear 
to have been the same as those now existiw 
3 Those bronze horses were carried off to with many other art treasures, 
hy Napoleon in 179T , they were restored to their place In 1818 by Fnmds of 
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added by Jae. Sansovino in the 16tli centn^. The round-headed 
windows in the drums were once filled in with pierced screen-work 
of mai’hle, some examples of which still exist in the western atrium, 
— an interesting relic of the method of filling windows employed at 
a time when glass was but little used. 

Mosaics. The mosaics in the interior are among the finest and, from their 
variety of date, the most interesting series in the world ; those 
dating from the 12th and 13th centuries are of special beauty. 
The earliest appear to he those on the five great domes, probahly 
executed hefore 1150. On the nave dome the subject is the Descent 
of the Holy Spirit : tongues of fire radiate upon colossal figures of 
the apostles, and below them, on the drum of the dome, is a second 
series of figures representing the various nations of the world who 
were converted through the inspired teaching of the apostles. On 
the dome over the crossing is the Ascension of Christ, with bands 
of large figures of the Apostles, and below them the Virtues. On 
the choir dome are a half figure of Christ and a series of the Prophets. 
In the main apse is Christ in Majesty. The transept domes have 
series of Saints and Doctors of the Church. All have explanatory 
inscriptions. The whole of the rest of the vaults and the upper 
portion of the walls are covered with mosaic pictures, of which a 
mere catalogue would occupy many pages. In the atrium the sub- 
jects are taken from the Old Testament; these date from c, 1200- 
1300. In the baptistery^ are the life of St John the Baptist and 
scenes from the life of Christ ; on the first dome (westwards) is 
Christ iti Majesty over a series of baptismal scenes and the Greek 
Doctors ; on the second dome, Christ suiTounded by Angels, On 
the barrel vault of the chapel of St Isidore is a very beautiful series 
of mosaics, with scenes from the saint’s life and other subjects, exe- 
cuted in 1355, soon after the completion of the chapeL In the 
sacristy is a fine series of 15th-centnry mosaics, and in other parts 
of the church there are mosaics of stiU later date, some of them 
from cartoons by Tintoretto and other Venetian painters of the 
decadence. These later mosaics are not designed with any real 
sense of the special necessities of mosaic work, and are all very in- 
ferior in decorative effect to the simple Byzantine style from the 
12th to the 14th century. 

Most of the existing mosaics of the earlier periods have suffered 
very seriously from “ restoration, ” a process which is stiU going on, 
vuth most fatal results to the interest and real value of the mosaics. 
The exterior marble facing and much of the sculpture have within 
recent years been completely renewed in the most tasteless way,— 
the fine slabs of rich Oriental marbles having been largely replaced 
by cheap greyish Carrara marble of the worst quality, quite devoid 
of the fine colours and rich, veinings of the original slabs. The 
Pave- same fate now threatens the magnificent mosaic pavement of St 
meat. Mark’s, the surface of which has sunk into a succession of wavy 
hollows, ovung to the settlement of the vaulting of the crypt below 
on which the nave paving rests.^ The original part of the mosaic 
floor probably dates from about the middle of the 12th century. 
The nave pavement of the cathedral at Murano, which is exactly 
similar in style, materials, and workmanship, has an inscription 
dated 1140. The p)avement of St Mark’s consists partly of opus 
Alexandrinum. of red and green porphyry mixed with some marble, 
and partly of tesselated work, made both of glass and of marble 
tesserse. The two methods are obviously of the same date, as in 
some eases both processes are used in the same design. The opus 
Alexandrinum is very similar in style to that in some of the basilicas 
of Thessalonica, and also those in Rome, most of which, are of about 
the same date, the 12th century. The designs executed in mosaic 
tesserfe are of several different styles, some being taken from the 
mosaics of Roman classical times, while others, with large panels of 
peacocks on each side of a vase, eagles or lions devouring their prey, 
and the like, are copied from Byzantine reliefs of much earlier date 
than the 12th century.® The originals of many of these axe to he 
seen in the sculptured roundels which stud the fagades of Byzantine 
]ialaces in Venice. A great part of the pavement of St Mark’s has 
been repaired and renewed at various times, from the 14th centu^ 
do wn to the present time ; consequently a great variety of styles 
and materials occurs mixed with the original paiis. The pave- 
ment in the north aisle wa.s renewed in the most duffisy and 
spiritless fashion about twenty years ago, and it is much to he 
feared that a similar fate awaits the rest of these priceless •moRfl.iej; . 
Retahle One of the great glories of St Mark’s is the most magnificent gold 
or Pala retahle in the worl^ most sumptuously decorated with jewels and 
d’Oro. enamels, usually known as the Pala d’Oiu It was originally 
(according to the Venetian chronicles) ordered in Constantinople 
by Doge Pietro Oreeolo I. in 976 ; and an inscription in enamelled 
letters added in 1345 records that it was brought to Venice and 
partly renewed by Doge Ordelafo Falieri in 1105 ; in 1209 it was 

1 A complete list of tie subjects of tte mosaioa in the baptistery is given by 

Mr Euskin in his St Mark's ii^, 1884, p. 129 sq. 

2 There is no ground whaiever for the notion that tbewavysurfeeeoftiie 

pavement was produced intentionally. Its lines of depiesmon ani:dy follow 
the “ cells ” in tiie c^pt vaulting, tlie loose fllling-in of which allows more 
settlement than the rigid crowns of the vaults. . , ’ . 

® It is interesting to note that a 0th or ftii century marble relief with Hie 
vase and peacocks, which forms part of tlie external facing of the treasury of 
St Mark, has been copied exactly in one of the mosaics of the south aisla 
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again repaired and enlarged by Doge Pietro Ziani ; and finally in 
1345 Andrea Daudolo reset the enamels in new framework, and 
added some minute gold canopies and other decoration of Gothic 
style. In the 19th century it was thoroughly repaired and the 
stolen gems replaced by new ones, easily distinguishable from the 
original jewels by being cut in facets, not “en caboclion” after the 
old fashion. This marvellous retable is made up of an immense 
number of microscopically minute gold cloisonne enamel pictures, 
of the utmost splendour in colour and detail. The enamels are 
partly translucent, allowing the brilliant gold backing to shine 
through the coloured enamel. The subjects are Christ in Majesty, 
figures of Archangels and Angels, and a very large number of single 
figures of Prophets and Saints, as well as many scenes from the life 
of Christ and of St Mark. Ho description can do justice to the 
splendour of effect produced by this gleaming mass of gold, jewels, 
and enamels ; the delicacy of workmanship of the latter is only 
equalled by two Textus covers, also in gmd cloisonne, now pre- 
served in me treasury of St Mark, which also possesses a magni- 
ficent collection of church plate of all sorts, such as large chalices 
and patens in crystal and agate, reliquaries, candlesticks, altar 
frontals, and other kinds of church furniture, all of the most precious 
materials and workmanship.^ Two silver frontals of the 14th 
century, now used for the high altar of St Mark, originally belonged 
to the cathedral of Venice, S. Pietro di Gastello. 



Pro. 8.— Square of St Mark and surrounding buildings. Tbe original cempo 
was bounded on tbe west by tbe canal B, with the Bth-aentury olmroh of S. 
Geminiano, C, on its west bank. The first enlargement of the square was 
efifeeted by Doge Sebastiauo Ziani in 1176, when he filled up the canal and 
rebuilt the church on a new site at D, thus nearly doubling the size of the 
squara Lastly, the square was extended southwards in the 16th century, 
when the new palace of the procurators, K, was built by Scamozzi. Gentile 
Bellini’s piettuu shows a line of houses along FP, reaching up to the great 
campanile, A. Hapoleon L in 1805-10 pulled down the church of S. Gemi- 
niano and built a new block at the west end of the square, L. The dates of 
the various parts of the existing ducal palace are indicated on the plan ; the 
rebuUding was carried on in the following order, P, Q, E, S, T, U, V. At 
Z is the treasury of St Mark, which was originally one of the towers belonging 
to the old ducal palace ; B, site of old houses ; G, clock-tower ; H, old 
palace of proonrators ; J, old library ; M, two columns ; N, Ponte della 
Paglia; O,. Bridge of Sighs; "W, Giants’ Staircase; X, sacristy of St Mark; 

Y, Piazzetta. 

The Ihiectl Pato.— The original doge’s palace, probably a small Ducal 
strongly fortified castle, was built early in the 9th century, soon palace, 
after the transference of the seat of government from the island of 
Malamocco to that of Rialto. In the early troublous period of Early 
Venetian history the dneal palace was frequently destroyed and re- history, 
built. It was burnt in 976, and again in 1106 ; by 1116 it had 
been rehuflt, At the end of the 12th century Sebastiano Ziaiii 
(1173-79) restored and enlarged it. Of his work the only fragments 
now in existence are some richly sculptured bands in relief, built 
in at intervals along the 14th-century Rio fagade, by the south- 
east angle of the palace (see P on fig. 3). The present magnificent 
palace was a slow growth extending over nearly three centuries, 
the older building of Ziani being gradually pulled down as room 
was required for the new work. 

The existing palace was begun in 1300-1 by Doge Pietro Gradenigo, Present 
who built the fagade (P on fig. 3) along the Rio, in which are in- palace, 
serted the 12th-centmy friezes of Ziani. About 1309 the arcaded 
fagade along the sea front was hogim at the south-east angle by 
the Ponte deUa Paglia (N on fig. 3), and the design which was then 
adopted was accurately followed along the whole external fagade, 
the building of which occupied about a century and a half. Towards 
the end of the 14th century the fagade had been carried along the 
Piazzetta side as fer as the tenth capital (counting from the south- 

4 At the end of the ISth century the rich treasures of St Mark’s were sacked 
by tbe French, and much was tlien dispersed and lost, including many antique 
engraved gems and cameos from tlie Pala d’Oro. 
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west angle), wliicli is carved witli baskets of different kinds of fruit 
(R on fig. 3). At tins point the work seems to have remained sta- 
tionary for some years, and a considerable portion of Ziani’s palace 
was still in existence ; this was called the old palace to distinguish 
it from the 14th-century new palace. The Venetian council had 
decreed that a fine of 1 000 gold ducats should be imposed on any 
of its members who proposed that the remaining part of the old 
palace should he rebuilt ; in spite of this, in 1422, Doge Tomaso 
Jloeenigo did propose and carried a resolution that the new palace 
should be extended over the site of Ziani’s building. The doge 
paid the fine, and it was spent as a contribution towards the re- 
building, which was begun in 1424 ; in a few years the remainder 
of the external facade was completed up to the north-west angle, 
by the church of St Mark (S on fig. 3). The magnificent gateway 
which unites the palace to the church, called the Porta della Carta ^ 
(T on fig. 3), was added in 1439-42 ; it was the work of the sculptor 
Bartolomeo Bon and his son. Soon after the great balconied 
windows, which break the regularity of both fronts of the palace, 
were inserted in the upper story. The internal block in the great 
court joining the Porta della Carta to the Bio front was built by 
Doge bristoforo More about 1462, In 1479 a fire consumed part 
of the 14th-centuiy buildings along the Rio, and this part was then 
rebuilt, mostly between 1480 and 1550. On the southern part of 
this block are the arms of Doge Agostino Barbarigo, 1482 (U on 
fig. 3). 

The two maiu fapades, those towai-ds the sea and the Piazzetta, 
consist of a repetition of the same design, that which ivas begun 
ill the early years of the 14th century. The name of the architect 
who began the work and thus fixed the design of the whole is not 
certainly known, but it must have been a man of an earlier genera- 
tion than that of Pilippo Calendario, who is often stated to have 
been the chief architect of the older portion. Calendario was an 
accomplice in the conspiracy of Marino FaHero and was executed 
together with the doge in 1355. It appears probable that a Vene- 
tian architect and sculptor named Pietro Baseggio was the_ chief 
master-builder in the first half of the 14th century.^ The design of 
these facades is very striking, and unlike that of any other huRding 
in the vnrld. It consists of tivo 
stories with open colonnades, form- 
ing a long loggia on the ground 
and first floors, with seventeen 
arches on the sea front (see fig. 4) 
and eighteen on the other fa 9 ade. 

Above this is a lofty third story, 
pierced with a few' large windows, 
with pointed arches once filled 
with tracery, wdiich is now lost. 

The columns of the middle story 
support heavy tracery of the char- 
acteristic Venetian form, which 
was copied with more or less 
modification in a very large nnm- 
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Yenice during the 14th and 15th ■ - 

centuries. The ground story has 4_section through sea-front of 
boldly moulded pointed arches, ducal jalace (see P, Q in % 3). A, 
the spandrels of which were in- Lower loggia towards sea. B. Upper 
tended to he decorated with geo- Za 

metrical patterns in thin pieces apartments of doge. P. Offices. 0. 
of marble inlay. Only two of Modern level of pavement whieli 
these were, however, completed hides the old stylobate of three 
The main walls are wholly of ^teps (see fig. l), 
brick ; but none w'as left visible. The whole surface of the upper 
story is faced with small blocks of fine Istrian and red Verona 
marbles, arranged so as to make a large diaper pattern, with, 
in the centre of each lozenge, a cross made of verde antico and 
other costly marbles. The colonnades, string-courses, and other 
decorative features are built in solid Istrian stone. Very beautiful 
sculpture, executed mth an ivory-like minuteness of finish, is used 
to decorate the whole building with wonderful profusion. At 
each of the three free angles is a large group immediately over 
the lower column. At the south-east angle is the Drunkenness of 
Noah, at the south-west the Fall of Man, and at the north-west 
the Judgment of Solomon. Over each at a much higher level is a 
colossal figure of an archangel,— Raphael, Michael, and GabrieL 
The sculpture of all the capitals, especially of those on the. thirty- 
six lower columns, is very beautiful and elaborate, a great variety 
of subjects being introduced among the decorative foliage, such as 
the virtues, vices, months of the year, age of man, occupations, 
sciences, animals, nations of the world, and the like.^ On the whole 
the sculpture of the 14th-century part is finer than that of the later 


1 So nametl heeause public decrees and other papers were affixed to it 

2 The edict for further rebuilding in 1422 names Baseggio as being the original 
designer of the 14th- centwy portion of the palace. 

3 An excellent account of these sculptured capitals is given by Mr Buskin 
in Ms Stones of Veoii(%, vol. ii, A treatise on the same subject was written by 
Didroa and Burges, L'leonographte dv, Palais D-ucali, Paris, 1857, hut the authors 
failed to recognize the true dates of tlie different parts of iiie ^lace, 


part near St Mark’s. In many cases the 15th-century sculptors 
have simply copied the older capitals. A strong Florentine iiiliuenco 
is apparent in all this sculpture, a great part of wliicli was probably 
the work of Florentines.^ Unhappily within recent years about 
half the old capitals have been removed and replaced by cojnes, 
which ill some cases are not even accurate reproductions of the 
originals. A very wholesale and needless “restoration ’’ is still in 
progi*ess, not only of the sculpture, but also of the columns, arches, 
and traceries, which in many cases have been wholly renewed 
without any excuse whatever. 

The great internal court is surrounded with arcading of very Internal 
similar style ; even in the 16th-century portion the same main out- court, 
line has been followed, though the detail is different. From the 
interior of the coui-t access is given to the upper loggia by a very 
beautiful staircase of early Renaissance style, built in the middle of 
the 15th century by the Venetian architect Antonio Ricci. Two 
colossal statues of Neptune and Mars at the top of these stairs were 
executed by Fran. Sansovino in 1554~hence the name “giants’ 
staircase ” ; they are very clumsy and badly designed. Owing to 
a fire which gutted a great part of the palace in 1574, the in- 
ternal appearance of the rooms wns completely changed, and the 
fine series of early Paduan and Venetian praintings which decorated 
the walls of the chief rooms was lost.^ At present the magnificent 
council chambers for the different legislative bodies of the Venetian 
republic and the state apravtments of the doges are richly decor- 
ated -with gilt carving and panelling in the style of the Later Renais- 
sance, On the walls of the chief council chambers are a magnificent 
series of oil paintings by Tintoretto and otlierless able Venetians, — 
among them Tintoretto’s masteiTriece — Bacchus and Ariadne— 
and his enormous picture of Paradise, the largest oil painting in 
the world. All have suffered much from restoration. Some of the 
scenes of important Venetian naval victories are of great historical 
interest, though of little merit as works of art. 

In the 16th century the state pjrisons, which till then were on State 
the ground fioor of the ducal palace, were removed to a new building prisons, 
on the opposite side of the narrow canal on the east of the Rio del 
Palazzo (see fig. 3). A bridge, usually known as the Bridge of Sighs, 
was built to connect the two buildings. This bridge and the nmv 
prisons® were designed by a Venetian, who also built the Rialto 
bridge in 1588-91, and hence was nicknamed Antonio da Ponte. 

Owing to the raising of the level of the Piazzetta and the Riva 
degli Schiavoni, the ducal palace has lost its stylobate, consisting 
of three steps, the level of the pavement outside being now the same 
as that of the lower loggia of the palace ; and thus a serious injuiy 
has been done to the architectural beauty of the facades (see figs. 1 
and 4). As the columns of the lower story have no bases, a stylobate 
is specially needed. 

By the side of the sea in the Piazzetta, on to which the west Piazzetta 
facade of the ducal palace faces, stand two ancient columns of columns. 
Egyptian granite, one red and the other grey (see M, fig. 3). These 
great monoliths were brought as trophies to Venice by Doge 
Domenico Michieli in 1126, after his victories in Syria. In 1180 
they were set up with their pz’esent fine capitals and bases by a 
Lombard engineer, Niecolo de’ Barattieri. The grey column is 
surmounted by a fine bronze lion ^ of Byzantine style, cast in Yenice 
for' Doge Ziani about 1178 ; and in 1329 a marble statue of St 
Theodore, standing upon a crocodile, was placed on the other 
column.® 

The great campanile (see A, fig. 3) of St Mark in the square at the Campa- 
west of the church was founded about 900 by Doge Pietro Tribnno nfle. 
and finished in 1131 or soon after. It is a very massive square 
tower of brick, 325 feet h^h by 42 square, on a stone base, simply 
decorated with slight pilasters. The ascent to the top is made by a 
series of inclined planes instead of stairs. The upper part, an open 
lantern with a pyramidal roof, was added in the 16th century ; on 
the apex is a fine colossal statue of an angel, formed of plates of gilt 
bronze on a wooden core, — a work of the end of the 15th century. 

Other Clmrches . — ^The ancient cathedral church of S. Pietro di Cathe- 
Castello was wholly rebuilt during the latter part of the 16th cen- dral 
tury, probably from designs by Palladio. It is a well-proportioned ehurcb. 
but uninteresting sti’uctnre of the usual Psendo-Classieal Palladian 
style ; it is now seldom used. 

After St Mark’s, the tivo finest churches in Yenice are those of Clinrches 
the Dominican and Franciscan friars, SS. Giovanni e Paolo and S. of SS. 
Maria Gloriosa dei Frari,. Both are built on the same plan as that Giovanni 
of other important friars’ churches, such as S. Maria Novella and e Paolo 
S. Croce m Florence, with a large nave, aisles, transepts, and two and the 

Frari. 


According to Zanotti, the capital at the north-west angle was signed “Duo 
Soci Morentini" ; bnt this inscription is not now visible, 

S Gonsidexable remains of these paintings by Altichiero and other 16th-cen- 
tury masters still exist, though completely hidden hy the later piotnres on 
canvas. 

. ■ 6 Many distinguished prisoners have suffered from violent heat in the piomM 
or roof cells, and from damp and cold in the pozei or cellars, of these prisons. 

V TMs lion, carried off to Paris, together with the four bronze horses and 
other Venetian spoils, hy Napoleon I, was sent hack in a very fragmentary con- 
dition ; the lion’s tail, the wings, and the book under its paws were added after 
its return to Venice in 1816. Origimlly the wings were much larger, and there 
was no book. s See Buskin, St MarPs PesS, chap. iL 

xxiy. — 20 
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or more ciapela opening from the east of each transept In the 
Venetian example the choir and all the transept chapels have 
apsidal terminations. Both churches are huilt of bnck, with nch 
marble tracened windows, and simple vaulting throughout The 
details of tlie interior are plain, but the scale is large and the general 
design very noble and effective, showing a strong infusion of 
northern Gothic influence, which is one of the eharactemtics of the 
friars’ churches throughout Italy. The Dominican church of SS 
Giovanni e Paolo was used as the chief hunal place of the doges and 
other eluef members of the Venetian republic ; ^ it was bmlt about 
the middle of the 18th century There is no foundation for Vasari’s 
statement that Niccola Pisano was the architect of this or of any 
other building in Vemce, although the influence of the Pisano 
school of sculpture was certainly very strong dunng the 14th cen- 
tury, The magnificent collection of tombs in this church, of all 
dates from the 13th centmy downwards, is one of the finest in the 
world Some of the recumbent eflSgies of the 14tb century, and the 
rehefs and statuettes on the sarcophagi, are works of very great 
beauty, distinctly Florentine in character The latei monuments 
of the ieth and 17th centnnes are in many cases very large, costly, 
and pretentious, of the worst possible taste, in striking contrast to 
the quiet simplicity of the 14th -centmy tombs. A remarkable 
feature m the Franciscan church is its fine marble rood-screen of 
the 14th century, one of the very few which still exist in Italy , it 
IS surmounted by two ambones or pulpits The choir stalls, which 
extend rather more than one bay westwards of the crossing, are 
nchly decorated with reliefs and tarsia work, executed in the later 
years of the 15th century This church is the largest m Venice, 
even exceeding St Mark’s in size , it also contains a number of fine 
tombs, some of them with, la^e equestrian, statues of Venetian 
generals. The tomb of Doge Francesco Dandolo in this church, 
now mutilated and removed from its place, is a very noble example 
of 14th-century sculpture. The sacristy, on the south of the south 
transept, still possesses over its altar one of Giovanni Bellim’s finest 
pictures, signed and dated 1486, rmreaentmg the Madonna En- 
throned between Standmg Figures of Saints, a picture of most ex- 
traordinaTy beauty and perfect preservation, in its original nchly 
carved retable-frame.* This church, though very similar in styl^ 
was built almut half a century later than that of the Dominicans, 
and was not completed tdl after 1800. 

Church The inflnenee of the chief orders of friars in the style of eedesi- 
of 8.Stef- astical architecture is strongly shown in many other churches, such 
sno, &c as that of S. Stefano, especially in the frequent use of the apse aa a 
termination both for choirs and side chapels. This church, huilt 
about 1360 by a monastery of Anstin friars, has a rich west front, 
decorated with very delicate terra-cotta ornaments. The eastern 
apse extends over a small canal and is supported on a wide bndge- 
liKe arch. Of the same type are the church of S Gregono and that 
of S. Mana della Cantk, Wh now desecrated. S Gregono has a 
very beautiful cloister, dated 1342, the col umn s of whi^ support, 
not a series of arches, hut flat wooden hotels. On the capital of 
each column rests a moulded wooden corbel to dimmish the hear- 
ing of the hntd ; this is a very characteristic Venetian mode of oon- 
stmehon, used, not only for cloisters, but also for gipund floors of 
houses, upper loggias, and other places, especially durmg tlie 14th 
and 16th oeuturiM.* 


S. Gia- One of the most iuteresiang early dmrehes is that of S Giacomo 
como daH’ Orio, built in the early part of the 13th century, with a com- 
dall* , plicated many-columned plan, the aisles bemg earned along the 
Ono. transepts as well as the Pave. The roof is a very good example of 
the wooden coved type, of which the finest are atVERON'A(j.u) 
One of the columns in the south transept is a monolith of the 
predtras verde anbeo, of wonderfal size and beauty, probably 
brought from some Byzantine church. " 

S. Mana Venice contains some very beantifal ecclesiastical architecture of 
del Mir- the Early Benoissanoe, about 1460 to 1500, with very delicate and 
aooli. refined detail, such as was designed by Fra Giocondo of Verona 
and various members of the Venetian Lombardo family. Ilia most 
perfect example of this style is the little church of S Mana dei 
Miraooh, so called because it was built to contain a miraculous 
picture of the Madonna. Very nch and vaned marbles n ere used m 
fts construction, and it is lavishly decorated with sculpture of 
^ I t refinement and beauty of detail ; it was built in 1481-80 

j 1 fie Pietro LpmMTdo. The court of the guild of St 

i 1 t i fohn lh^g!fil|itlis another fine example of the same style. 

jli fte kad even later some vere stately churches 

l| ^ etyle huilt in Venice by Jacopo 

fdfteir school. One of SansovinoA* 
wdifliano, was destroyed at the 
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hegummg of the 19th century in order to complete tlie west side of 
the square of St Mark (see fig 3). The large church of S Giormo 
Maggiore, on an island opposite the ducal palace, was bmlt by 
Palladio, and is a good example of the faults and ments of his 
style. S. Mana della Salute, bmlt by Baldassare Longbena in 1632, 
as a thank-offermg of the Venetian senate for the cessation of the 
great plague in 1630, is one of the most conspicuous churches lu 
Veiiiee owmg to its magnificent site near the mouth of the Grand 
Canal Though dull and heavy in detail, it has a well-designed 
dome, and the general mass of the building is very skilfully 
ananged. Most of the 17th and l8th century churches m Venice 
are m the worst possible taste, and extravagantly pretentious in 
style. A large number still possess fine campanili,— lofty squaie 
brick towers, in general foim not unhke the 12th-centuTy campanili 
of Rome These in Venice range from the lltli to the 16th centuiy, 
those of the 14th century being specially beautifuL 
Falms —In the beauty and interest of its domestic architectuie Palaces. 
Venice ranks before any other city in the woild Fine examples 
of all dates from the 12th century downwards still exist, and many 
even of the earlier palaces are still externally in a very perfect state 
of peservation. The most notable specimens of 12th-century 12thcen 
Byzantine palaces are those of Loredano (now municipal offices), tury By 
Farsetti, and Da Mosto, aU on the Grand Canal The fondaco of zantme 
the Turka (now the Correr Museum) was once the finest of this date, palaces 
hut it has been ruined first by neglect and then by wholesale restoi-a- 
tion • The general design of these Byzantine palaces appears to 
have been very similar in all cases , fig 6 shows a typical example 
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Pio 5 —Typical facade and plan of a lath-centuiy Byzantine palace, witli a 
tower at each end. No perfect example now exists, owing to the reliuikling 
oftlB upper stories with central part equal in height to the ends; but in 
many cases traces of this arrangement can be distinguished J 


The canal facade usually had a tower at each end, with a row of 
arches m the centre opening into a long vestibule or porch, behind, 
which was a large hall. Along the first floor a long range of window 
HTohes extendett from end to end, forming a continuous arcade , 
m tile fondaco of the Turks this upper range consisted of no less 
than twenty-six arches. Veir beautiful sculpture was used to 
decorate all these arches, which were of stilted semicircular form, 
and also the capitals on which they rested Mr Euakm has shown 
how these, round arches developed into other forms, first a simple 
pointed ogee, and then a cusped ogee of several different varieties 
In the 13th century the introduction of window -tracery led Venetian 
gradually to the develimmeut of a special form of architecture, Gothic 
usually called Venetian Gothic, which was unrivalled for combined palaces, 
magnificence of material and design. The design of about the year 
1300 adopted for the facade of the ducal palace had a very exten- 
sive and prolonged influence on the pnvate palaces of Venice A 
very large nnmher of these, built in the 14th. and first half of the 
16tii century, still exist and are among the most beeutiM and 
waETpreffiTved examples of mediseval architecture which can any- 
where he seen. The Climw: of this magnificent style was towards 
tiie end of the 14th century, to which ^te helouM the wonderful 
Ca' d’Oro or “golden house,” as it is usually caUed, from the pro- 
fufflon of ^ding which once covered its sculptures and mouldings. 


V A very beautiful fragment of an early palace In the Bio Foacarl has been 
wenUlaBfeatodbyMrBuBWiiinbfeplateatOiSteneaQfKBafce, 18^ 

7 Mr Buskia has shown On jStom of Flmte, vob it) tbirt in tiiese Byzantine 
palaoes then ore subtle variations in the width of the arches, forming a regular 
gradation of eises, hudly pwceptlble without aotual measurement 
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No words can describe the magnificence of tliis palace on tbe Grand, 
Canal, its whole fa'oade faced with the most costly variegated 
Oriental marbles, once picked out with gold, vermilion, and ultra- 
marine, the walls pierced -with elaborate ti-aceried windows and 
enriched with bands and panels of delicate carving, — in combined 
richness of form and wealth of colour giving an effect of almost 
dazzling splendour. ^ 



Fig. 6.— Oa’ d'Oro, as originally tailt. 


Some of the 15th-century palaces of Early Renaissance or, as Mr 
Euskin calls it, Giocondesque style are scarcely inferior in beauty to 
those of the Gothic period. Fra Giocondo, the Lombai’di, and 
other architects of this era (1460-1510) still used with great skill 
and effect the rich Oriental marbles, which were wholly neglected 
by the architects of the Pseudo-Classic revival On the Grand Canal 
the Corner-Spinelli, Trevisan, and Dario Palaces are specially beauti- 
ful examples of the style ; tbe richest of all is, however, the small 
Guisetti Palace lu the uaiTOW Rio della Fava, faced with purple 
Phrygian pavonazzetto and other coloured marbles, and. lavishly 
decorated with delicately .sculptured pilaster’s, friezes, and corbels 
of the most exquisite design and workmanship. This architectural 
gem is now quite neglected, and used as a mere warehoiae. 

Among the 16th-century palaces of later style are many of great 
size and magnificence, though designed in a somewhat duU and 
schola.stic fashion. The influence of these Tenetian buildings on 
the 19th-century architecture of Europe generally has been very 
great.^ 

In most of the Tenetian palaces of the Later Renaissance, such as 
the magnificent Grimaiii Palace by Sammichele, and in the library 
of St Mark by Sansovino, the main motive of the facade is taken from 
the arcading with entablatnre over engs^d columns which was 
universally used for the theatres and amphitheafa-es of ancient 
Rome. In many cases the entire facade of the palace consisted of a 
series of column.s, arches, and cornices, so that no plain wall surface 
was left at any part of the front, and the whole effect is too laboured 
and restless, and far le.ss plea.siag than the rather earlier examples 
of the same style, such as the Yendramini Palace on the Grand 
Canal and the Camerlenghi near the Rialto bridge, finished in 1525, 
in which some Gothic feeling still survives. One of the noblest 
palaces of the Later Renaissance is that of Pesaro, on the Grand 
Canal, built by Longhena, one of the chief Tenetian architects of 
the l7th century, who in this case has followed the style of Sanso- 
vino or other architects of the premoas century, using the Colosseum 
arcade for the two irpper stories. In general mass and in the pro^ 
portions of the parts this palace is a work of gi’eat merit, far supierior 
to the usually degraded style of the 17th century. 

Other Public Buildings . — Much of the splendour of Yenice in her 
days of gi’eatest glory was due to the wealth and religions zeal of 
the various trade guilds or confraternities, called sczwZe by the 
Tenetians. _ The members of each guild were united for both secu- 
lar and religious puiqjoses ; their meeting places and chapels were 
often buildings of the greatest architectural magnificence, and were 
decorated with sculpture and painting by the cliief artists of the 

1 Signor Giacomo Boni has given, in Proc. Inst Brit. Arch, for Pebrnary 
1SS7, a very intere-sting account of tbe decorations of this palaco, and of the 
addition of its elaborate cornice (now destroyed) in 1*24 by Bart. Bon, who 
was paid 210 gold ducats for his work. 

3 In London the fajades of many of the principal public building have been 
copied with hut little alteration from Venetian originals, as, the Array 
and 'Sa.vy Club in Pall Mall from Jac. Sansovino's Comaro Palace (1^2), with 
the omission of the middle story, and the Piccadilly School of. Mines from the 
inner court of the doge’s palace. 



time. The scitola of St Mark, near the great Dominican church, 
has a magnificent facade designed in 1485 by Pietro Lombardo. 
A beautiful series of pictures 
by Yittore Carpaccio was 
painted for the Slavonian 
guild, and still exists in 
their chapel dedicated to St 
George and St Tryphonius. 

The scuola of St Rocco pos- 
sesses a wonderful collection 


of noble qnctnres by Tinto- 
retto, and the other chief 
guilds, such as those of St 
Unsula, Della Misericordia, 

Della Carita, and St John 
the Evangeh'st, possessed 
very beautiful and richly 
decorated buildings. 

One of the most import- 
ant public buildings of 
Yenice was the arsenal,* 
including large docks and 
yards for building shijis (see 
p. 143, above). The en- 
trance gateway is an ela- 
borate work, built in 1460 Fig- 7-— The library of St Maih’s, begun in 
by the Lombardi ; and in 

front of it stand four ancient marble lions, brought as trophies 
from the Pirmus in 1687.^ The arsenal is still an important naval 
depot, and contains a museum of historically interesting objects. 

A stately series of public building surrounds the square of St Public 
Mark (see fig. 3). The north side is occupied by the old palace build- 
of the procurators, designed by Bart. Bon towards the end of the ings 
15th century. Near it to the east stands an elaborate clock-tower round St 
built by Pietro Lombardo in 1496. On the south of the square Mark’s 
is the newer palace of the procurators, designed in 1584 by Scamozzi, Square, 
now used as part of the royal palace. The west end is occupied by 
an extension of the public offices built by Napoleon 1. in 1805-10, 
partly over the site of the church of S. Geminiano. The adjoining 
Piazzetta is hounded on the east by the ducal palace and on the 
west by the magnificent libraiy* of St Mark, built by Jacopo Sanso- 
vino in 15-36. The mint occupies part of the same block. The 
facade of the library is shown in fig. 7. 

In front of the west facade of St Mark’s are three large flagstaffs, 
originally u-sed to display the gorgeous silk and gold hannens of the 
subject kingdoms of the Morea, Cyprus, and Candia. Their elabo- 
rate bronze sockets were cast in 1505 by tlie Venetian sculptor, 
Alessandro Leopardi, who has inserted fine medallion portraits of 
the reigning doge Lorenzo Loredano. 

The academy of fine arts, now in the Della Carita guild-Iiouse, Mu- 
contains a very large and valuable collection of pictures of tliesenins 
Venetian school. With one exception, Carlo Crivelli, all the chief and gal- 
Yenetians are well represented here, and in many cases far better leries. 
than in any other collection in the world. Venetian art, in fact, 
can only he completely studied in Venice. The academy is very 
rich in elaborately carved retables of the early Venetian painters, 
works of great decorative splendour, though not equal in drawing 
or composition to the work of the 14th and early 15tli century 
painters of Florence or Siena. The Vivarini family, the Bellini, 
with Carpaccio and others of the Bellini school, Cima cla Conegliano, 

Titian, Tintoretto, and Paul Veronese are all represented by a large 
number of their finest works. The Correr Museum, now moved 
from the Correr palace to idaefondacs of the Turks, is the property 
of the city. It contains some fine Venetian pictures, and an inter- 
esting coUection of early majolica and other mediieval works of art. 

The Giovanelli Palace in the Rio S. Felice possesses a fine specimen 
of Giorgione, the rarest of Venetian masters : it is a noble woody 
landscape with two figures in the foreground. The portraits by 
Titian and Tintoretto in the same collection are very fine. 

The churches of Venice are stiU. marvellously rich in pictures by 
the chief Venetian painters of all dates. Almost every church con- 
tains some notable painting ; and some of them, such as S. Sebas- 
tiano, S. Giovanni in Bragora, and S. Giorgio Maggiore, possess a 
very great number of important works. Many private palaces con- 
tain fine collections of pictures ; hut great numbers of these were 
sold to foreign purchasers during the 19th century. 

Painting. 

For an account of Venetian painting the reader is referred to Painting, 
the separate articles on the various painters and to Schools oh 
PAINT iSG. 


3 Dante, Infer., xxi. T-15, describes tlie various operations in the arsenal at 
Venice. 

4 On the largest of these lions is cut a runic iiKoription recording a success- 
ful attack on the Pirieus in the 11th century by a party of Korse warriors of the 
Varangian guard, under Harold Hardrada, who afterwards (in 1047) hecama 
king of Norway (see ATeA/oMra., xvi. up. 188-192). 

5 This library contains about 65,000 volumes, with 5000 MSS., among which 
are some very valuable and artistieally magnificent codices. 
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Saulptun. 

Tin the 14th ceutuiy Yenice cantinued to adhere to the old 
Byzantine sljle of scidptuie,^ which, though often delicate in exe- 
cution and decorative in efiect, slowly lost spirit and vigour, and 
from continually copying oldei forms gradually degenerated into 
a didl and mechanical formalism. Early in that century the influ- 
ence of ITiccola Pisano and his school be^n to awalcen a new artistic 
life among the arohaistic sculptors of Venice , but the progress of 
this renaissance was very slow, and m much of the Venetian sculp- 
ture the degenerate Byzantme formahsm survived till nearly the 
close of the 14th century. Other woiks of the same penod were 
executed vith much of the grace and almost realistic beauty for 
which the contemporaiy Florentiues were so famous, and thus one 
may see in Vemce, and m Venice only, two reliefs of the same date 
of which one is several centuries eailier in style than the othor.- 
Tliis want of ongmahty was probably partly caused, by the immense 


quantity of older sculptured reliefs which was imported to adorn 
the walls of the churches. In the early part of tne 14th oentuiy 
Florentine influence rapidly gained ground, and many seolptois 
fiom Florence came to work on the nchly carved capitals of the 
ducal palace and other places, and especially j^dnced a large 
numhei of veiy beautiful tombs with I'ecnmbent effigies. One ve^ 
eraeeftil type, the general motive of which was first used by Arnolfo 
del Cambio (see Oevieto), was frequently repeated . at the head 
and foot of the effl^ an angel is represented diuwiug a cm-tain so 
as to expose the n^re of the dead man * The sarcopha^, on 
which the effigy lies, has reliefe of tlie Virgin and the Angel of the 
Annunciation, mth the Cruoifixion or some other sacred subject be- 
tween. In later times these subjects were usually replaced by 
allegoiical figures of the virtues,* and the simple curtain drawn by 
angels gradually became a large tent-like canopy, of rather clumsy 1 
and tasteless form. In most churches the sculptured decoration, 
apart from that on the tombs, was concentrated on the west facade, 
the tympannm of the central doorway heing often filled with a very j 
fine relief, such as that from the church of the guild Ddla Miseri- 
eordia, now in the South Kensmgton Museum. 

In domestic arohiteetnre soulptme was but little used after the 
Byzantme period, the splendour of the facades depending mostly 
on their ncn coloured marbles, and on moulded tracery and string- 
courses. Nevertheless, even as late as the 16th century it was not 
uncommon to insert 11th or 12th century pieces of sculpture m 
new work ; many examples of this jpictice are still to be seen. The 
sculpture of the Early toaissance is very abundant and extremely i 
delicate and refined, especially that of the Oiocondo and Lombardi j 
schools; S. Mana dei lliracoh contains some of Ihe most beanti- 
fnl examples. 

Thou]^ not the work of a Venetian, Vemce possesses what is 
perhaps the most magnificent equestrian statue in the world, the 
colossal bronze portrait of the Venetian commander-m-ehief, Barto- 
lomeo CoUeoni (figured in voL xxl p 668, fig. 18),® which stands 
m the square at the west end of SS. Giovanni e Paolo, It was 
modelled by the Florentine Veehoochio {q.D ), and was cast after 
his death by Alessandro Leopardi, who also designed the pedestal , 
the whole was completed m 1406. 

With the later development of the Eenaiasance, sculpture rapidly 
declmed ; in domestic arohiteotnro it was but little used, except 
for the deep frieze under the top comice, and with the PaDadian 
school it hMame still rarer, and very meohamcal in style. In the 
17tli century it was agam used in the most lavish way as archi- 
tectural decoration, hut was coarse in execution and violently 
awkward m outline As Venice in her b®t days had produced 
some of the finest decorative sculpture in the world, so in hmr ex- 
treme decadence an almost nnequalled depth of de^dation was 
reached, and this oontmned tiU the fall of the repuhhe. The 
Venetian sculptor Canova was, on the whole, superior to his 
immediate predecessors, and was one of the leaders of the remval 
of classic sculpture which flourished during the fet hidf of the 
Ifith century. 

Minor Arts, 

During the early part of the mediaeval period the Venetians had 
lio gfeat skill in metal-work Some of the luonze doors m the 
St Mark's are importations from Byzantium. That 
' feiiefie^nSiich has rude feures of saints inlaid m silver, was 
m|u|[lrt 1204 ; anoiher with a Latin insOTiption a^ears 


abp^ the year 1112 ; both are very rude in 
atofi Ks^tioiL ’ Thai i^en bronze griUs of the west atrfnm, 
jaatiie work of a Venetian goldsmith, 
ifi ^§0?, n® ^forea^ of technical skill Nor was 
M ^ rilvcr^ rood in St Mark's is a 

iJ ‘ satoopbast of -tiha COi or 

ijic clolste: of tiie seaola 


S coarse piece of work. The silver altar frontals from the old 
edral, now in St Mark’s, with sacred subjects and figures of samts 
repousse in each panel, made in the 14th century, aie no less nide 
in dffiign and feeble m execution As in the case of maihle sculp- 
ture, vemce was chiefly dependent on foieign importations for its 
noh stores of treasures in the precious metm In the latter pait 
of the 16th century Venetian skiU in bronze-work had greatly in- 
creased. Leopardi, who cast Yerroechio’s statue of Colleoni, was 
a bronze-worker of great eminence ; and in the following century 
the bronze doors and the font cover® in St Mark’s by Jacopo 
Sansovino are models of technical excellence, though showing somo 
decadence of taste in their design The great bronze hon on the 
west fiifade of St Mark’s, cast by Gaetano Feiran in the first half 
of the 19th century, is a really fine work. A great deal of beauti- 
ful metal-work, especially in copper and bronze, such as large 
salvers, ewers, and the like, was made during the 16th and 16th 
centuries, partly by Moslem workmen and partly by native Vene- 
tians who adopted Onental desims A large colony of Moslem 
craftsmen seem, to have settled m Vemce, and had much influence 
on the designs used in many of the minor arts 
Moslem influence was especially strong in the case of woven Textiles, 
stuffs, for which Venice became very celebrated in the 15th century 
Its damas k s and other silk stufis with patterns of extraordinaiy 
beauty surpassed in variety and ralendonr those of the other chief 
centres of /mk weaving, such as Florence and Genoa, Fig 7 m the 
article Textiles (vol ixiu p 209) gives a beautiful example of 
16th-centHry Venetian silk deaigued nndei Onental influence In 
addition to the native stuffs, an immense quantity of costly Onental 
carpets, wall-hangings, and other textiles was imported mto Venice, 

TOitiy for its own use, and partly for export throughout western 
Fhirope. Thus m wealth of gorgeous stuffs and embioidenes Venice 
surpassed all othei cities, and on, occasions of festivals or pageants 
the balcomes, the budges, the boats, and even the fajades of the 
houses were hung with nch Eastern carpets or patterned textiles in 
gold and coloured silk. The glass manufactory of Mueano [q v ), Glasa- 
a small island about li miles to the north of Venice, was a great workmg 
source of revenue to the republic ; the glass-workers enjoyed epecial 
privileges and great pams were taken to preserve the secrets of the 
craft. Glass dnnlung cups and ornamental vessels, some decorated 
with enamel pamting, and “silvered” mirrors were produced m 
great quantities from the 14th century downwards, and exported 
to other Eurimean countries, where they weie sold for hi gh pnees 
Much heantiful glass-work is still produced in Murano, but the 
workmen have lost all power of original design, and do litlie but 
copy the forms invented in the 16th or 161h century Like many 
other arts in Vemce, that of glass-making appears to have been 
uuj^rted finm Moslem countries, and the influence of Onental 
design can be traced in much of the Venetian glasa The art of 
making stained glass windows was not practised by the Venetians , 
almost the only fine glass in Venice is that in a south transept 
window in ihe Domimcan church, which, though designed by able 
Vmietian pamters, is obviously the work of foreigners. 

Liiebatube.— (1) Oeneral WorU — Sabellicus, De Venetee Urbia Situ, Venice, 

1492, Bemlra, HIO. VeneUe, 1661, Sangovino, Vemia, Sescrltta, Venice, 1604; 

Darn, Slst de Ven.. Bruesela, 1838 , Galllololll, Delle Mm Ven , Venice, 1706 , 

MlcUell, Origlne delle Ftnie Ven , Milan, 1820 , Zandrlnl, U Ieoh di Veil., Venice. 

1820 , Id., Mem. Star eullo State dSle lizmna Venice, 1811 , Foogassea, Qenerau 
ffiaierie cf Vie Magnyiceat State of Venice (HngllBlied by W Shute), London, 

1612 , Mutinelli, Annalt Uriani di Veneela, Venice, 1841 , Olcogna, Ineeriiiont 
Vmettane, Venice, 1824, Ffllaai, Mmorie Storlche dei VenOi, Padua, 1811, 

Carrer, Verusia e la saa Storia, Venice, 1888 ; StDIdler, la Ville et laStmiblimt 
de FsfllM, Pans, 1858 , Trlarte, Hitiol/re de Venlee, Parfs, 1878 ed , 1880 ) ; 

Anon., JieediodfVeTietianellSiS, Vanloe, 1866, Poscaiini, Lettemtura Vgmiam, 
and. Its oonttnuation by Moachinl, lett. Ven. dal Seeoh IS«, Venice, 1806-8 , 

Ooma*, NatMe Storiche ddU Chieee di Venexla, Padna, 1768 , Hardy, iJejort 
an Vte Hoaitmnta in Vie Alpines (f Venice, London, 1886 j Tema^, Anttca 
Piania di Venezia, Vemca 1780 Much valuable matter bas been published In 
the AnUvio Veneto, whioi is atm in progress. C2) Ardiltecture, Painting, and 
Seu^Te.— Ruskln, SUmu of Venice, reprint ISSi and St MasrVt Hesi, 1880 , 

Selvatfco, ArehiteVvrae Sedtwu in Venezia, 1847; dcognara, FaVbrUihe di 
Venezia, 1616-20 ; Id , MmuirniM di Venvda, 1838-40 , Cadorln, Parent di IS 
An^iidti, Venice, 1838 , Diedo and Zanotto, lionununtl di Veneiia, MHm, 1889 , 

Fontana, FabiriVie dt Venezia ; Temansa, Vite degli SmiltoH Venezlani, 1778 , 

Perkins, Mian Sculpture, London, 1888, up, 196-217; Bldolfl, Maraviylie dtW 
Arte Ven,, 1648; ZanettI, Pitiura Venemna, 1771; Boaohlnl, la Carta del 
Mttvegar Ptttoreaco, Vehloe, 1660, a curlona poem In the Venetian dialect about 
the pictures and painters of Venice ft) meal Polooe.— Sansovino, letfera iri- 
torno Id PdL Onaile, printed in 1829 , Bettlo, Lettera DUcarHm del Pol. Pmile, 

Veidee, 1887 ; Zanotto, JZ Palam Dueede, Venice, 1868-68, a fine well-lUnstratea 
worTt , Bus^ op dt , Burges and Jjldron, Iconographie dee Chapliaias dn 
Palais Bvad t Vmlet, Paris, 1867 (4) St Marits B^ieo—Meschlnello, La 
(SHeefli diSL Marco, 1880 ; Anon., L' Augusta Duede Basiliisa, Venice, 1761, usually 
called “Del Poscarinl ’’ from Its dedication ; Blchtar, “ Sculpture of St Mark’s,’’ 
to JfitewtZIott’e Magadne, June 1880 ; Kreuts and Qnganl^ La BaeVka di A 
Jfa?w, 1881-86, one of the most magnlfleent and costly works ever published, 
oOnslOTUg of a ]arg» series of photojowhs and dhromo-Iithographs , JI Teeorp 
di S Marco, 1885, a set of fine chromo lithographs of tiie gold, &ver, enamel, 
crystal, and Jewelled treasures of St Mark's, ^so published by Onganla, and 
Uawmentiiper fa Sforfa ddla Bas. diS Marco, tZ -ZVIII Sec. 1886.Tvaluable 
eollBotl(m of hitherto unpublished MSS. engrav- 

ings from pictures by Cfenaletto, entitled irThjs P'wiettanmProapaSts, Venice, 

173W1, and Its companion, Marleachi, Pros, UrUs Vm-, 1748; Carlevarlis, 
a Vedste di Ven., 1708; Price, F tew gf Van., London, 1848 A large 

« ThislsusuEftpattrihutedto Sansovino, but according to Moschlnl, a docu- 
ment among the archives of St Mark’s records that It was Tnede by Dealderlo 
of Florence amd Tlzlano of Padna. 
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number of ISth-centurj' pictures by the CanalettL and by Guardi represent feet between lowest and highest water. The name “ gondola ” given 
canal rievs. Tlie fine woodcut bird’s-eye view of tbe city in 1407, engraved by -to the passenf^er boats does not occur earlier than the 14tli centurv. 
Jacobo de’ Barbari. is about to be published in fuesiniile with descriptive text Carpaccio’.? and Gentile Bellini’s pictures (c. 1500), the 

y lacomo 0111 . gondola of that date was quite unlike the present boat with its heavy 

Paet III. MoDEElsr City. black cabin and absence of any colouring : the older form had an 

awning of rich stuffs or gold embroideries, supported on a light 
The modern city stands on 117 islands, separated by 150 canals arched framework open at both ends.^ The peculiar method of 
(rio) and united by 380 bridges ; all the main traffic passes along rowing with one oar at the stern is the same notv as it was in the 
the canals. The usual range of tide-level is about 20 inches ; hut 15th century, and probably mach earlier. Since 1880 ‘‘ omnibus ” 
under exceptional circumstances there is a difference of neaiij'' 6 steamers have been introduced on the Grand Canal, which has also 



Map of the islands of Venice. 

been disfigured in the 19th century by the addition of two hideous manufactures of the city remain ivhat they were in the Middle 
iron bridges, over one of which passes the railway that connects Ages, namely, gold and silver work, glass, and velvet and silk, 
Venice with the mainland. Before the Venetian republic was sup- to which must now he added cotton, in all of ■which, as well as in 
pressed by Napoleon I. the poxmlation amounted to nearly 200,000 ; grain, oils, wine and spirits, fraits, drugs, fish, ami hides and 
in 1830 it had sunk to about 100,000 ; but since then it has in- leather an active trade is carried on. In 1886 the total value of 
creased, and in 1881 amounted to 132,826 (commune 145,637). the exports from Venice to foreign countries amounted to £7,239,479 
lie city has grown rapidly in prosperity since its restoration and that of the imports to £8,788,012. During the same year 
to the kingdom of Italy, and it is now second only to Trieste there entered 2595 vessels of 714,642 tons (Italian 1565 vessels of 
among the seaports of the Adriatic. The climate is mild but some- 222,217 tons) and cleared 2597 of 724,740 tons (Italian 1565 vessels 
what rainy, owing to the "water-surrounded site. The principal of 227,021 tons). (J. H. M.) 

YEISTLO, a frontier to-wn of Holland, in tlie province of tlie products of combustion of illuminating agents, and 
Limburg, on tbe right bank of tbe Meuse (here crossed by other causes. In estimating the amount of air -to be 
a bridge), is an important rail-way junction ; Cologne lies supplied, account must be taken of the standard of purity 
60 miles to tbe south-east and Maestricbt 43 miles to the -which is aimed at and of the rate at which vitiation occurs, 
south-west. The population, which is somewhat closely Of the varions impurities that are found in the air of Carhoj 
jiacked, was 8494 in 1876 and 10,550 in 1887, Hone of inhabited rooms carbonic acid forms the most ready index apid b 
the public buildings has any special interest attaching to of the ventilation. The open air of London and other 
it. The leading industries are distilling, brewing, tanning, large inland towns contains about four parts by volume of 
spinning, needle-making, and tobacco manufacture. There this gas in 10,000 of air. In the country and in towns 
is considerable trade by river -with Eotterdam. Venlo was near the sea t-wo or three and a half parts in 10,000 is a 
at one time a place of strength, but the fortifications were more usual proportion. Authorities on ventilation usually 
dismantled in 1868. take four parts in 10,000 as the standard for pure air, and 

YEHTILATIOH is the process of changing the air of use the excess over that quantity in estimating the adequacy 
rooms and other closed places so that a certain standard of the air supply. But they differ as to the proportion 
of purity may bo preserved notwithstanding the vitiation i '^^^0 ug0 of fiiack -was made compulsory by a sumptuary edict ol 
which the air undergoes from the breath of inhabitants, the great council iu tbe 16tb ceutury. 
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to which the carbonic acid may be allowed to nse in good 1 
Standard ventilation. It is generally admitted that the air in which 
of people dwell and sleep should not under any circumstances 
parity, allowed to contain more than ten parts in 10,000. This 
has been accepted as the permissible proportion by Car- 
nelley, Haldane, and Anderson, after an extensive examin- 
ation of the air of middle and lower class dwellings ^ De 
Chaumont, judgmg by the rough, and unsatisfactory test 
afforded by the sense of smell, concluded that the air of a 
room ceased to he good when it contained eight volumes of 
carbonic ^id m 10,000 of air, 2 and recommends that six 
parts in 10,000 be taken as the maximum permissible in 
good ventilation. Parkes, in his Manual of Hygierte, quotes 
observations which pomt to an equally exactmg standard 
as desirable. 

Bate of The rate at which am adult respires carbonic acid vanes 
cofl- widely with his condition of repose, bemg least in sleep, 
greater in waking rest, and very much greater m violent 
air exercise. As a basis on which to calculate the air necessary 
for proper ventilation we may take the production of 
carbonic acid by an adult as 0 6 cubic feet per hour ® 
Hence he will produce per hour, in 6000 cubic feet of air, 
a pollution amoimtmg to one part of carbonic acid m 
10,000 of air. If the excess of carbomc acid were to 
be kept down to this figure (1 in 10,000), it would he 
necessary to supply 6000 cubic feet of fresh air per hour , 
if the permissible excess be two parts in 10,000, half this 
supply of fresh air will suffice ; and so on. We therefore 
have the following relation between (1) the quantity of 
air supphed per person per hour, (2) the excess of carbonic 
acid wMch results, and (3) the total quantity of carbonic 
acid present, on the assumption that the fr^ air tiiat is 
admitted contains four parts by volume in 10,000 — 


Air supplied per 
Adult per Hour. 

Carbonlo Add 
(Ptats by Volume In 10,000). 


Excess due to 

Total 

Gallic Peat 

Respiration. 

Quantity. 



1000 

6 

10 

1200 

6 

9 

1500 

4 

8 

2000 

8 

7 

8000 

2 

6 


Thus, to preserve the lowest standard of puriiy tolerated 
by sanitarians, ventilation must go on at the rate per 
person of 1000 cubic feet pet hour, and 3000 cubic feet 
per hour are required to preserve the higher standard on 
which some autiionties insist. Parkes advises a supply 
of 2000 cubic feet of air per hour for persons in h^th 
and 3000 or 4000 cubic feet for sick persons. The English 
BaxraclEs Improvement Oommissioners* require that the 
Supidy be not less than 1200 cubic feet per man per hour. 
Pettenkofer recommends 2100 cubic feet, and Morin® con- 
siders that the following allowances are not too high . — 


Horoitals (ordinary) , ..... 
Do. (epidenuc) 

2000 to 240Q cubic feet per bour. 
6000 

2000 „ 

8600 

170D 

1400 to 1700 „ 

1000 to 2000 

Do. (unheelt 

Fitieus. 

TWtre^ .... A . 

ijr trades) 

!Do. 


i 400 to 600 ]] ]] 

800 to 1000 „ 




1 B, p W. In BcUool-rocma well 

vBHtilKited W wthora foiipd 13 porta of cax- 

bonic a«id in l&.OOO^of ^ tilt* (^naJdar a limit penmsaibla in 
xoom oi ftiat boI m 

* Fm. Sojfr aiia. p. 1$?. . 

® Thi^ eatimataui (» ibe Fatttokofetr, imgcs 

Smith, and Porket , ^ 

' *' Feparif tSdl, ' j - ' ' 

® Etea J&vdaa owr to tfUbiVas, ZtM, 

Mag,, 1867, p. 63, 


Gas lights add to the vitiation of the air of rooms at a Vitiation 
rate which may be roughly estimated by treating one^^yl^’i™ 
cubic foot of gas burnt per hour as nearly equivalent to ^ 
one adult person, so far as the production of carbomc acid 
is concerned Thus an ordmary burner, giving a light of 
about twenty candles and burning four cubic feet of gas 
per hour, uses the air of three or four men 
The punty of the air of a room depends, of course, to Cubic 
some extent, on the proportion of its cubic capacity to 
the number of inmates. The influence of capacity 13^°*'^°°“®' 
however, often ovei rated. Even when the allowance of 
space is very liberal, if nO fresh air be supplied, the atmo- 
sphere of a room quickly falls below the standard of purity 
specified above , on the other hand, the space per mmate 
may be almost indefinitely reduced if sufficient means are 
provided for systematic ventilation Large rooms are 
good, chiefly because of their action as reservoirs of air in 
tiiose cases (too common in practice) where no sufficient 
provision is made for continuous ventilation, and where 
the air is changed mainly by intermittent ventilation, 
sudi as occurs when doors or windows are opened. It 
must be borne in mind, too, that no room is hermetically 
sealed In the absence of proper inlets and outlets casual 
ventilation goes on through every chink and cranny, and 
even by dif^ion through the plaster of the walls The 
ventilation given in this way is generally most inade- 
quate , but a large room has at least the advantage over 
a small one that it offers more chances for the casual en- 
trance of fresh air, as weU as a larger waU-surface through 
which diffusion may occur. It has also the advantage 
that a greater volume of air may more easily be passed 
through it than through a small room in a given time, 
without causing disagreeable draughts A general idea 
of the cubic capacity per inmate, allowed by law or by 
custom in certain cases, is given in the table below . — 


Hospitals . . . 

Middle citow bouses 

1200 cubic feet (and upwards) 
1000 „ 

Barracks .. ... 

600 „ 

Good secondary schools . 

600 „ 

London board schools 

180 „ 

Workhouse dormitones 

300 „ 

London lodging-houses . 

240 „ 

One-roomed houses* 

212 „ 


To realize the need of provision for ventilation, it is only 
necessary to compare these figures with those already 
given for the rate of consumption of air Taking the 
lowest permissible degree of punty (10 parts of carbonic 
add in 10,000), we see that, if no fresh air were allowed 
to eater, the dweller in a middle-class house would make 
the atmo^here of his room unfit for breathing after 
occupying it for 1 hour, and that the sleeping rooms of 
the poor would fall below the standard m 13 minutes. 

The atmosphere of rooms is changed partly by diffusion, Ventila- 
bttt chiefly by actual currents of air The experiments of ^7 
Pettenkofer have shown that air passes to a very sensible 
extent through the substauce of brick walls. lu houses c^uta 
bralt of stoue the movement of air through the walls must of aw. 
be insignificant , but, as regards individual rooms, what 
IS chiefly important in this connexion is the percolation 
throng dry plaster,- causing an exchange of atmosphere 
to occur between the inside of the room and the space 
within the hning of th,e wall, which is generally in com- 
mumcation with other parts of the building and with the 
external air. In order that the atmosphere of a room 
should be changed by means of air currents, three things 
are necessary, — (1) an inlet or inlets for the air, (2) an 
outilet or outlets, and (3) a motive force to produce and 
maintain the current. One might think it needless to 

* Tfeon of 29 xaeBStwelneiits by Cameitley, Haldane, and Anderson, 
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enumerate such obvious requirements were it not that, in 
providing appliances which are intended to act as venti- 
lators, one or other of the three essentials is not unfre- 
quently overlooked. In systems which are distinguished 
by the general name of mechanical or artificial ventilation 
special provision is made for driving the air, by fans, or 
by furnaces, or by other contrivances to be described more 
fully below. In what is called natural ventilation no 
special appliance is used to give motive force, but the 
forces are made use of which are supplied by (1) the wind, 
(2) the elevated temperature of the room’s atmosphere, 
and (3) the draught of fires used for heating. A careful 
distinction should be drawn between cases in which these 
motive forces are skilfnlly taken advantage of, by the use 
of proper inlets and outlets, to give the best result attain- 
able without special appliances for driving the air, and 
other cases, unfortunately too common in practice, where 
the ventilation is left to take care of itself. In a fair 
comparison of a mechanical with the natural system wm 
should exclude examples in which the ventilation is hap- 
hazard, or in which as near an approach to no ventilation 
is reached as the conditions of modern architecture will 
permit. 

Domastie Ventilation.~Tiie. chief agent in domestic ventilation 
is the eliimney ; when a bright fire is burning in an open grate, it 
rarely happens that any other outlet for fotil air from a room need 
be provided. The column of liot air and burnt gases in the chimney 
is less heavy, because of its high temperature, than an equal column 
of air outside ; the pressure at the base is therefore less than the 
pressure at the same level outside. This supplies a motive force 
compelling air to enter at the bottom through the grate and through 
the opening over the grate, and causing a current to ascend. The 
motive force which the chimnej^ supplies has not only to do work on 
the column of air within the chimney, in setting it in motion and 
in overcoming frictional resistance to its flow : it has also to set the 
air entering the room in motion and to overcome frictional resist- 
ance at the inlets. In many cases the latter part of the chimney’s 
work is the more considerable of the two. From want of proper 
inlets air has to be dragged in at a high velocity and against much, 
resistance, under the doors, between the window sashes, and through 
a hundred other clunks and crevices for which we have to thank 
imperfeet carpentry and half-seasoned timber. Under these con- 
ditions the air enters in small streams or narrow sheets, ill-distri- 
buted and moving so fast as to form disagreeable draughts, the 
pressure in the room is kept so low that an opened door or window 
lets in a deluge of cold air, and the current up the chimney is much 
reduced. If the attempt is made to stop draughts by applying 
sand-bags and listing to the crevices at which air sfi'eams in, matters 
only become worse in other respects ; the true remedy of course lies 
in providing proper inlets.^ The discharge of air by an ordinary 
open fire and chimney varies mdely, depending on the rate of com- 
bustion, the height and section and form of the chimney, and the 
freedom with which air is entering the room. About 10,000 cubic 
feet per hour is probably a fair average, about enough to keep the 
air fresh for half-a-dozeu persons.^ Even when no fire is burning the 
chimney plays an important part in ventilation : the air within an 
inhabited room being generally wmrmer than the air outside, it is 
only necessary that an up-current should be started in order that 
the eliimney should maintain it, and it will usually be found that 
a current is, in fact, passing up. ^ 

When a room is occupied for any considerable length of time by 
more than about half-a-dozen persons, the chimney outlet should 
be supplemented by others, which usually take the form of gratings 
in the ceiling or cornices in communication with flues leading to 
the open air. Frequently these openings are protected from down- 
draught by light flap valves of oiled silk or sheet mica, opening 
outwards. To increase the efficiency of the ventilating action of 
the chimney, Dr Arnott advocated (in 1849) that an opening should 

1 The absence of proper inlets for air in a house where several fires 
are burning involves a danger that is much more serious than other 
effects of had ventilation. When the air which is required to take the 
place of that discharged hy the chimneys can only slrnggle in through, 
small openings, the pressure within the house falls considerably . below 
that of the outer air, the water traps under basins and dosets are 
liable to be forced, and foul air is drawn in from every leak in soil-pipe 
or drain. The writer has found a house drawing what seemed to be its 
main supply of “fresh ” air from the public sewer, through a defective 
joint between the soil-pipe and the (untrapped) house-drain. : 

^ of the Bameks Commisisioners, 1861. 

® See observations by De Ohaumont, in Parkra’s Eygime, 6th ed., 

p. m. 


be made near the ceiling, into the chimney, guarded by a flap valve 
of this type, with the object of providing a direct e.xit for the foul 
warm air that gathers in the upper region of a room, especially 
when gas is burnt. To make Ariiott's valve of much service it 
should be larger than the size usually snpiolied ; even then it has 
the drawback that, notwithstanding the protection given by the 
valve, enough back-flow may occur to blacken the wall and ceil- 
ing with soot near the opening. If a valve near tlie ceiling be pro- 
vided, it is probably better in most eases to lead its outlet shaft direct 
to tlie open air than to lead it into the chimney. 

With regard to inlets, a first care must he to avoid such currents Inlets, 
of cold air as mil give the disagi'eeable and dangerous sensation of 
draught. At ordinary temperatures a current of outer air to which 
the body is exposed will be felt as a draught if its velocity exceeds 
2, or at most 3, feet per second. The current entering a room may, 
however, be allowed to move with a speed much greater than this 
without causing discomfort, provided its direction keeps it from 
striking directly on the persons of the inmates. To secure this, it 
should enter, not horizontally nor through gratings on the floor, 
but vertically through openings high enough to carry the entering 
stream into the upper atmosphere of the room, where it will mix as 
completely as possible with warm air before its presence can be felt. 

A favourite form of inlet “ 

is Sheiingham's (see fig. 

1). AVhen opened it forms 
a wedge-shaped projection 
into the room, and admits 
air in an upward stream 
through the open top. It l.-Sh«-inglmm air inlet, 

is usually placed near the ceiling ; but a lower place in the wall 
would be better. Other inlets are made by using hollow perforated 
blocks of earthenware, called air-bricks, built into the wall ; these 
are often shaped on the inner side like an inverted louvre-board 
or Venetian blind, with slots that slope so as to give an upward in- 
clination to the entering stream. 

In another and most valuable form of ventilator, the introduction Tobin 
of which is due to Mr Tobin of Leeds, the fresh air enters verti- tube, 
cally upwards. The usual arrangeixii 
frout elevation and section in fig. 2) 
is a short vertical shaft of metal plate 
or wood which leads up the wall from 
the floor level to a height of 5 or 6 
feet. Its lower end communicates 
with the outer air through an air- 
brick or built opening in the wall ; 
from its upper end, which is freely 
open, the current of fresh air rises 
in a smooth stream, clinging, as it 
were, to the wall, and scarcely chang- 
ing its direction until it has passed 
far above the level of the opening. 

V arious forms of section may be given 
to the tube : if placed in a corner 
it will be triangular or segmental; 
against a flat wall a shallow rect- 
angular form is most usual ; a lining 
of wood forming a dado may even be 
made to serve as a Tobin tube by 

setting it out a little way from the wall. The tube is often furnished 
with a regulating valve; hutthis isa doubtful advantage, as it tempts 
the inmates to stop the ventilation for no better reason than that the 
room is cold ; in exceptional circumstances, such as the presence of 
an invalid, the opening may be stopped or reduced by laying a board 
over it. Contrivances are occasionally added for cleansing the enter- 
ing air. A muslin or canvas bag hung in the tube, or a screen 
stretched diagonally across it, may be used to filter out dust ; the 
same object is served in some degree by forcing the air, as it enters 
the tube at the bottom, to pass in close contact with the surface of 
water in a tray, hy means of a deflecting plate. These complications 
have a double drawback : they require frequent attention to keep 
them in order and by putting resistance in the way of the stream they 
are apt to reduce the efficiency of the ventilation.^ The air entering 
by a Tobin tube may be warmed by a coil of hot pipes within the 
' tube or by a small gas-stove (provided of course with a flue to dis- 

■ When the air is not filtered, and when it has been warmed before 
entering, the vertical direction of the stream is readily traced by dust 
which is deposited on the wall in a nearly upright column, spreading 
slightlyfan-wise as it rises. With cold air the deposit of dust is com- 
paratively slight. The difference is due to the fact noticed and ex- 
plained by hfr John Aitken, that air quickly deposits any suspended 
particles when it is brought into contact with a surface colder , than 
itself, hut retains them in suspension if the surface be warmer than 
the air (2V«JW. Hoy. Soc. Edin., vol. xxxiii., 1884, p. 239). Another 
domestic illustration of the same fact is given by the greater dustiness 
•of walls and furniture in a stove-heated room than in a room heated 
by an open fire. 



ent of Tobin’s tube (shown in 



1— Tobin tube. 
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charge outside the products of comhustion) ; or the tube may draw 
its supply, not directly from the outer atmosphere, but from a hot- 
air flue or froDi a room or corridor where the air has ** 

been already warmed. The opening should always be 
about the lerel of a man’s head, but the tube neml not 
extend down to the floor; all that is essentiaHs that 
it should have sufficient length to let the air issue in 
a smooth vertical cun'ent without eddies (fig. 3). 

Ventila- These inlets are at once so simple and efl'ective that 
tion by no hesitation need be felt in introducing them freely 
window in the rooms of dwelling-houses. '\'\Tien no special 

and door, provdsiou is made for them in the walls, the advantage 

’ of a current entering vertically may still he in some itG.3.-^hort 
degree secured by help of certain makeshift contriv- ToUmtube. 
anees. One of these, suggested hy Dr Hinkes Biri^ is to open one 
sash of the window a few inches and fillup the opening by a board ; 
air then enters in a zig-zag course through the space between the 
sashes. Another plan is to have a piermanent vertical slot betw'een 
the sashes by making the top of the lower sash stand out a little from 
the bottom of the upper one. Still another plan is to have a light 
frame of wood or metal or glass made to fit in front of the lower 
sash when the window’ is opened, forming virtually a Tobin’s tube 
in front of the window (see fig. 4, where a portion of the frame is 
broken away to show the position of the window sash). This last 
contrivance allows the fresh air as ready access as may he wished ; 



Fig. 4. 

Fio. 4.— -Veiifflating inlet fitted to vindow, 

Fm. 5.— Ventilating inlet at foot of door. The arrows indicate the direction 
of tlie current of air wlien the door is closed 

and, unlike the others, it is still effective when the blind is drawn 
down. A Tobin’s tube, however, is better placed against a dead wall 
than below a window, for the ascending current is liable to be broken 
by the window recess and by the down-draught wHeh a window 
causes by its cooling action on the air of the room. The principle 
of giving entering currents an upwiwd direction is turned to useful 
account in a simple contrivance (sea fig. 5) for preventing the 
disagreeable cold draught which comes along the floor of a room 
from the cliink beneath the door. The clearance under the door 
is made a little greater than usual, and a thin piece of wood is 
set on the inner side as close as possible to the floor and at a dis- 
tance of half an inch or so from the surface of the doorj the air 
then enters in a vertical stream. 

Arrange- As an example of the systematic ventilation of dwelling-rooms 
ments in on a lar^ scale, the following particute may be quoted of aiTange- 
barracks ; ments tliat have been successfully used in Englmh barracks for 
more than twenty years. One or more outlet-shafts of wood are 
carried from the highest part of the room, discharging some feet 
above the roof under a louvre ; the number and size of these shafts 
are such as to give about square inches of sectional area per head, 
and the chimney gives about 6 square inches more per bead. About 
half the air enters cold through air-bricks or Sheringham valves at 
a height of about 0 feet from the floor, and the other half is warmed 
by passing through flues behind the grate. The inlets taken to- 
gether give an area of about II square inches per head. A fairly 
regular cfrculation of some 1200 cubic feet per head per hour is found 
to take place, and the proportion of carbonic acid ranges from 7 to 
10 parts in 10,000.^ 

In public 111 the natural ventilation of churches, balls, and other large 
bullduigs. rooms we often And air admitted by gi'atings in tie floor or near it, 
—an offensive plan, since it fouls the air, besides causing objection- 
able draughts, unless the temperature is veiy carefully regulated. 
The inlets should consist, like Tobin’s tubes, of upright flues rising 
to a height of about 6 feet above the floor, from which flie air proceeds 
in vmdical streams. If the air is to he warmed before it enters, 
the supply may he drewn from a chamber wanned by hot-water 
or steam pipes or by a stove, and the temperature of the room may 
be regulated by allowing part of the air to come frean a hot chamber 
and part from outside, the two currents mixing' in the shaft from 
which the inlets to the room draw their supply. If a basement or 
1 Qbaumout, in Parka’s Eygime, 6iiii ed;, p. 171. . . ~ 


story below the room to be ventilated is available, a good plan is 
to carry the inlet tubes vertically down through it and warm the 
air in them, so that the height of the warm column assists the 
flow. Outlets usually consist of gratings or plain openings at or 
near the ceiling, preferably at a considerable distance from points 
verticEdly above the inlet tubes. One of the chief difficulties in 
natural ventilation is to guard them against down-draught through 
the action of the wind. Numberless forms of cowl have been de- 
vised with this object, and often with the further iutention of 
turning the wind to useful account by making it assist the up-current 
of foul air. Some of these exhaust cowls are of the revolving class : Exhaust 
a hood or trumpet-shaped mouth, opening horizontally and sup- cowls, 
ported about a vertical axis so as to be free to turn, is kept facing 
away from the wind by means of a large vane. To make the wind 
help the up-eurrent, a horizontal conical tube is fixed within the 
cowl, pointing towards the wind and discharging through the 
trumpet-mouth of the cowl, where it exhausts by suction, on the 
principle of the jet-pnmp. Sevolving cowls are liable to fail by 
sticking, and, apart from that, when the wind blows in shifting 
gusts they cannot respond quickly enough to its changes of direc- 
tion to prevent it from occasionally 
blowing down. Fixed cowls are to 
be preferred ; they are designed in 
many forms, of which Mr Buchan’s 
may he cited as a good example. 

Fig. 6 shows this ventilator in 
horizontal section : aa is the ver- 
tical exhaust flue through which c' 
the foul ail' rises ; near the top this 
expands into a polygonal chamber, 

Uhl, with vertical sides, consisting 
partly of perforated sheet -metM 
plates ; outside of these are fixed 
vertical curved guide-plates, c,e,c,(3 ; 
the wind, blowing between these 

and the polygonal chamher, sucks Fic. 6.— Sectional plan of Buolian’i 
air frond the centre through the per- exhaust cowl, 

forated sides. Perhap no form of cowl is entirely free from liability 
to down-draughts. The most complete safeguard is to iilace in the 
exhaust flue a set 
of flap- valves open- 




inelined enough to let_ them hang free of it when no current is 
passing; beyond them is a door closing-valve c, worked by hand hy 
the cord d ; and the whole is enclosed in a box, with glass sides ce, 
through which the action of the valves may be seen. When the 
outlets are guarded by valves of this type they may discharge 
through a plain box with louvred sides ; an exhaust cowl, however, 
may still be used with advantage to assist the ventilation under 
favourable conditions of the wind. ^ 

The two things that supply motive force in automatic ventila- 
tion — the difference: of temperature between inner and outer air 
and the wind— -are so variable that even the best arrangements of 
inlets and outlets give a somewhat uncertain result. To secure a 
strictly uniform delivery of air, unaffected by, changes of season or 
of weather, the infaence of these irregular motive forces must be as 
far as possible minimized, and recourse must be had to an artificial 
method of driving the air. 

Artificial, w Mechanical Ventilation . — This finds application on Artificial 
the largest scale in the ventilation of collieries, hy methods which ventila- 
are fuUy described under Coal (toI. ri. pp. 70-71) and Mixixg (toI. tion, 
xvi. p, 460). Motive force is supplied to the up-cast shaft either 
by a furnace at the base, which heats the rising column of air, or 
(in more modern practice) by a centrifugal fan, such as Guibal’a, 
exhausting air from the top. The long galleries and workings 
through which the air has to he driven oppose so much resistance 
that the pressure required to move a Fuflicient volume of air is im- 
mensely greater than is ever necessary or desirable in the artificial 
ventilation of buildings. 

A broad distinction may be dra.vrn between what are sometimes Tacinnn 
called vacuum and plenum methods of artificial venrilation. In and 
the former, as in colliery ventilation, the motive force is applied at plenum 
the outleis : air is draw firom the rooms, and the pressure of their methods. 
^ atmosphere is less than the pressure outside. In the latter the 
motive force is applied at the inlets : air is pushed in, and the pres- 
sure within the room is greater than outside. The plenum method 
has distinct advantages; it makes the air escape instead of coming 


: * For an account of tests of various forms of ventilating cowls, see 3. S, 
Hellyer, The Plumber and Sanitary Eanses, ith ed., 188T. 
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iii as a . cold dranglit at every crevice and casual opening to the 
outer air ; it avoids drawing foul and mouldy air from sewers and 
basement ; and witli it, more easily than witfi tlie otber, one may 
guard against the disturbing influence of wind. In the plenum 
method the air is driven by pumps or hy fans ; in the vacuum 
method pumps are rarely if ever used : suction is produced by fans 
or hy heating the column of air in a long vertie^ shaft through 
which the discharge takes place. Water jets and steam jets have 
also been employed to impel the air. 

Extraction hy a hot-air shaft is a common mode of ventilating 
hospitals and other public buildings.^ Heat is applied hy a furnace 
or stove at the bottom of the shaft, or hy coils of hot-water or 
steam pipes, which should not e.xtend up the shaft farther than 
can be helped. In the lecture theatre of the Paris art couservatoiy, 
ventilated by Morin, where this means of extraction is employed, 
fresh air enters through the ceiling and foul air is drawn off through 
the floor from under the seats ; this revemal of the natural direction 
of the current is of course only possible when a sufficient external 
motive force is applied. The House of Commons furnishes another 
example ; there the air, after being warmed and moistened, or 
cooled by water spray, as the state of the atmosphere may require, 
is admitted through large gratings in the floor, which are covered 
by porous matting to prevent_ draughts ; outlets from the top of 
the House lead by flues to the Victoria tower, where a furnace 
maintains the current in an up- cast shaft.® In theatres and other 
buildings lighted by clusters of gas jets or sun-lights at the ceiling 
the lights may be turned to account as effective ventilating agents 
by letting the foul air escape through shafts placed over them, 
which they heat at the base.^ "^Yhat is known in America as the 
Euttan or Smead system of ventilation, successfully applied _ in 
many schools there, employs a hot-air shaft to furnish motive 
power. In warm weather a stove at the base of the shaft is used 
to heat the column ; in cold weather the exhaust air from the 
rooms is so much warmer than the atmosphere ontside that the 
up-cast shaft acts -without additional heating. This is in fact an 
example in which the classification of systems into natural and 
artificial breaks dowm. The supply of fresh air is warmed as it 
enters by passing through chambers eontainiag tubular metal stoves ; 
the outlets are at or near the floor level. A curious feature in the 
arrangements is that the foul air, in passing to the up-cast shaft, 
is drawn through the privies, where it desiccates all discharges. 

Extraction hy fans presents no features requiring spcial remark. 
A favourite fan for the purpose is the Blackman propeller, the 
nearly flat form of which allows it to be readily placed in vyalls 
and partitions. One of these fans, 4 feet in diameter, when driven 
at a speed of about 330 revolutions par minute, is said to discharge 
15,000 cubic feet of air per minute with an expenditure of one-iorse- 
pmwer. Though this is a good performance, it should he observed 
that for ventilating purposes, where air has to he driven in large 
volume with low velocity and under low pressure, fans, -wfHle they 
have the advantage of being less bulky, are less efficient than 
pumps, for they require that the air iu passing through them 
should move much faster than in other parts _ of its coimse, and 
much of the energy of this motion is wasted in eddies. 'When 
fans are used to blow air into buildings, they should deliver into a 
chamher of considerable size, that the air may become nearly stiff 
before it passes into the distributing flues. ^Loss of power may^be 
avoided to some extent by receiving the air in a channel -which 
gradually enlarges as it leaves the fan. 

The plenum method, with fans to drive the air, is exemplified 
on a large scale in the ventilation of St George’s Hall, Liverpool,^ 
-where there are four large fans in the basement, driven hy a 10- 
horse-power steam-engine. The building is heated by passing the 
air through chambers containing coils of hot-water and steam pipes ; 
after the air is warmed it is moistened hy injecting steam, and pro- 
vision is made for washing it hy water-spray before it I’eaehes 
the fans. 

When fans are -used, either with suction or with pressure, the 
amount of the current is not strictly independent of those valuable 
motive forces which are the sole agents in natural ventilation ; 
the ease is analogous to that of an electric circuit in which several 
sources of electromotive force are at work, assisting or opposing 
one another. The fan may he the main agent iu circulating, the 
air ; but differences of temperature, and at times the action of the 
■wind, may make large variations in the resultant effect. . The case 
is different when pumps are used. A certain quantity of air is 
delivered at each stroke, and the only effect of these irregular forces 
is to make the power required to drive the pump sometimes greater 
and sometimes less. Pro vided there are no casual inlets and outlets, 
the amount of air supplied is known ^y^th certainty ; the ventila- 

1 For examples, see Morin, op. oit, or Pm. Inst. MeA. Stiff., 1S67, p, 61. 

® The arrangements are similar to those introdnced hy Dr Eeid in -the 
temporary Houses of Parliament, and described in his Treatise on TentUoMm 
ard Warming; see also Tomlinson's }Farmmff and VmtUaMon, p- 265. _ In 
recent years pumps have been added, through which air may be forced into 
■the building ; but tile hot shaft is generally used. 

3 See, for example, Morin’s account of the ventilation of the Thdte Dyriqae, 
Paris. i Pros. Inst. Medh. Eng., 1863, p. 194 


tion under these conditions is sometimes described as positive. I 
Good recent examples of positive plenum ventilation are to be p 
found in Dundee University College and in a number of schools v 
in Dundee and Aberdeen, where the arrangements have been de- 1 
signed by Mr W. Cunningham. Some of these are ordinary double- 
acting reciprocating pumps, driven generally hy water engines. 
The pumps are rectangular wooden boxes, stiffened hy iron ribs, and 
provided at top and bottom with inlet valves, consisting of a number 
of short -waterproof cloth flaps working against a vertical -ivoodeii 
grid. The piston, which is also of wood, has a vertical travel ; it 
is held in pkee and worked by wire ropes above and below, which 
lead over pulleys to the yvater motor ; and the piston is balanced hy 
a coiiutenveight on the descending branch of the upper rope. A 
piston 5 feet square, -with a stroke of 5 feet, works at 20 strokes per 
minute and delivers 150,000 cubic feet per hour. 

In other instances, where the volume of air is greater than could 
easily be dealt with hy common pumps, Mr Ciumingham uses re- 
volving pumps of the Boot’s hlorver type (shown in transverse vertical 


section through the revol-ving | “pistons” in fig. 8). At the 
Dundee College a battery of five | of these blowers, each discharg- 
ing over 150,000 euMe feet of | air per hour, is driven easily by 
a gas engine of two-horse-power. | The rooms are heated hy having- 
coils of Perkins’s high I 

pressure hot - water 
pipes in the main dis- 

tributing flues. The h ^ ^ 

inlets are flat upright | j/ L I 

tubes extending up j I \ 

the side waffs to a * I I! / ^ f \ // \ I ; 

height of nearly 6 j -k' [ ( Y ) ) ■ | 

feet, and open at the [ “■ I I \ / / 7 I I 

top. Ample proof of i \ \// X.. ^ 

the advantage that j \ / / 

results from giving a I ^ 

vertical direction to i ' 

the entering current i \ y | 

is supplied by the f f 

success of Mr Cun- It j X y — 

uingham’s arrange- \i 1 1 o ) 1 

ments, -where this T ^ I VYv / t ^ 

form of inlet is ex- ; \ / 

clusivelyadopted. Al- \ / 

ternative outlets are \ ^ ^ / 

generally provided in 

the end walls, one 

group near the ceil- i 

ing, another a few U I 4^ 

ffiet from the foot. s.—Eevolvhig pump for ventilation. 

They are fitted -with 

doors which allow one or other to be closed ; the high-level outlets 
are used in warm weather, when the fresh air that comes in is com- 
para-tively cool ; the low-level ones are used in cold weather, when 
the fresh air, having been heated before it enters, would tend to 
rise and pass out too directly if the outlets near the ceiling -were 
open. The outlet shafts communicate with a louvred tower or 
turrets on the roof. Each room receives a volume of air equal to 
its cubic capacity in about 12 minutes, so that the atmosphere is 
completely changed five times in an hour. The inlets are propor- 
tioned to do tills without affoiviug the velocity with wiiieh air enters 
to exceed 6 feet per second. 

The “.Eolus” -water-spray ventilator of .Kind and Mestern is an T 
example of a mechanical ventilator using a jet of -water to impel the s] 
ail’. A nozzle at the top of a circular air-shaft delivers a conical v 
sheet of water, which impinges on the sides of tie shaft a little way Ie 
below and carries do-wn with it a considerable stream of air. This 
ventilator is used either to force air into rooms or to draw’ it out ; in 
the former case a small gas-stove is often added to heat the supplju 

For the ventilation of greenhouses and hot-houses, see vol. xi. 
qi. 231. 


Fib. S.—Eevolvuig pump for v 


The advantage of ample and systematic ventilation is Organic 
not to 'be measured only by the low proportion of carbonic mf^tter 
acid it secures. , Carbonic acid is not the only test of 
vitiation ; it is not even the most dangerous impurity, organisn 
Another criterion of the foulness of close air is the amount in air. 
of ozidizable organic matter it contains ; still another, — and 
a most -y-aliiable one, — ^is the number of micro-organisms, 
especially of bacteria. The micro-organisms may be de- 
termined by Hesse’s method of slowly passing a given 
volume of the air to he examined thro-ugh a tube coated 
inside with beef jelly ; the germs are deposited on the 
nutrient jelly and each becomes in a few days the centre 
of a very visible colony. In ontside air the number of 
micro-organisms, as tested in this way, varies greatly: it 
X-OT. ~ 21 
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is often less tiian 1 per litre (61 cubic inches ) ; in well- 
ventilated rooms it ranges from 1 to 20 j in close sdiool- 
rooma as many as 600 per litre have been found. The 
elaborate researches of Carnelley, Haldane, and Anderson^ 
on the air of dwelhngs and schools illustrate well the value 
of this test. One of the uses to which they have put it 
has been to compare schools known to be well ventilated 
(by mechanical means) with schools ventilated at hap- 
hazard or not ventilated at all. A large number of trials 
were made in each case j m the mechamcally ventilated 
schoolrooms the average number of micro-organisms was 
17 per litre, and in the others 152. Eesults of great in- 
terest were obtained by the experiment of stopping the me- 
chanical ventilators for a few hours or days. Tested by 
the proportion of carbomc acid, the air of course became 
very bad; tested by the number of micro-organisms, it 
remained comparatively pure, the number being, in fact, 
scarcely greater than when ventilation was going on, and 
far less tbaTi the average in “ naturally ventilated ” schools 
This proves in a striking way the advantage of systematic 
ventilation. The bad ^ect of a foul stagnant atmosphere 
is cumulative. An habitually close room acts as a nursery 
of micro-organisms, which a casual flushing with fresh air 
will not remove , an habitually weh-ventilated room is kept 
m great measure clear of these dangerous inmates, and its 
atmosphere may be occasionally overtaxed without causing 
the number of them to be seriously increased, (j. a. b ) 
YENTNOB, a watering-place in the south-east of the 
Isle of Wight, is finely situated in the XJndercliff district, 
at the foot of St Boniface Down (784 feet), 12 miles south- 
south-west of Byde and 10 south-south-east of Newport, 
with both of which there is communication hy coach as 
well as hy rail The town is finely and picturesquely built 
on a succ^sion of terraces sloping towards the sea, and 
from its sheltered situation, equable temperature, and com- 
paratively dry atmosphere is redded as one of the best 
resorts in England for consumptive invalids. About fifty 
years ago it was only a small fishing hamlet ; now it ex- 
tends along the shore for a distance of about 2 miles, in- 
cluding Bonchureh to the east. It pofesesaes assembly 
rooms and a literary and scientific institution. An espla- 
nade was constructed in 1848, and a pier (645 feet m 
length) in 1872, whidi was greatly improved in 1887. 
There are extensive recreation grounds. The churches 
are all modern and without specif architectural features. 
The church of St Boniface at Bonchureh is perhaps the 
oldest in the island. Among the benevolent and chadtr 
able institutions are the roy^ national hospital for con- 
sumptives (begun in 1869), ihe seaside home of the London 
city mission, the Bt Catherine's home for consumptives, 
and the convalescent home of the Boyal Sants Hospital. 
An Act for establishing a market was passed in 1844. 
The town is governed by a board of eighteen members, 
established in 1858. The population of the urban sanitary 
district (area 216 acres) was 4841 in 1871 and 5504 in 
1881 ; hut there is a considerable population outside the 
di^ti;ie t. 

, YEinJE (from Lat, ’vken^itC) denotes in English law 
'ibf from which a jmy must he brought for the trial 
a case. . The word occurs early in constitutional docu- 
fc* it.vsip# fop a long time one of the essentials of 
trkd hy, jluy thaii Ihe ^ury should belong to the neighbour- 
hood m ihe action arose or the alleged crime 

was.comniifeted , The phrase dvode&tm legaiss 

hrnmm dc it^ eqhivaleirt is found in the Ck>n- 

ef Clarendwi Assize of the Forest 

(l|.84),-^d in CHaavaU. Jn civB jmati^rs venue became 
^ter a time divided local traaaBpry, the former 
where ihe cause of iotion could- only have arisen in a 
' ^ Fkd, aswtft., 18S7, vel, disvia 81. ^ 
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particular county, such as trespass to land, the latter where 
it might have arisen in any county, such as debt. In the 
latter case the plaintiff might lay the venue where he 
pleased, subject to the power of the court or a judge to 
change it. The law on the subject is now only of anti- 
quarian interest (unless, perhaps, in certain actions on 
penal statutes), for it is enacted by the Rules of the 
Supreme Court, 1883 (Ord xxxvi. r. 1), that there shall 
be no local venue for the trial of any action, except where 
otherwise provided by statute. The plaintiff may name 
his place of trial ; where no place of trial is named the 
place 18 to be the county of Middlesex. The court or a 
judge has discretion to alter the place of trial. In cnminal 
practice venue is still of importance, though not as much 
so as formerly since the large powers of amendment of 
mdictments given by recent legislation. The venue is 
named in the margin of an indictment m this form, 
“Middlesex to wit ” By 14 and 15 Vict. c 100 it is un- 
necessary to state any venue m the body of an mdictment, 
and no mdictment is to be held bad for want of a propei 
perfect venue 

Numerous Acts provide for, aim, the laying of the venue 
m the ease of offences committed partly m one county and partly 
m another, or on the high seas, or abioad, and of special ofiences, 
such as those under the Post Office, Merchant Smpping, Slave 
Trade, and Foreign Enlistment Acts. The place of hial may be 
changed by the Queen’s Bench Division, chiefly where it is rendered 
probable tibat a fair trial could not be had in the county of the 
venue. 

In Scotch law venue is not used as a technical term ; but there 
axe statutory provisions for changmg the place of trial m both civil 
and criminal oases 

In the Umted States venue may generally be changed by the 
courts ; but m some States it is provided by their constitutions 
that provision for change of venue is to be made by the legislatuie. 
In other States the passmg of local or epecitd laws for change of 
venue is forbidden. 

VENIJS. See Aphboditb. 

VERj^^ AuausTO (1817-1886), the chief representative 
of Hegelianism in Italian philosophy, was born at Ameha 
m the province of Perugia on 4tii May 1817. He com- 
pleted his education in Paris, and, after teaching classics 
for some years in Switzerland, was appointed professor of 
philosophy in connexion with the umversity of France 
Attach^ himself to Hegel’s system with the enthusiasm 
of a disciple, Yera (who wrote fluently both m French 
and English as well as m Italian) became widely influen- 
tial m spreading a knowledge of the Hegehan doctrme. 
Without any marked onginahty, his writings are distin- 
guished by the lucidity of their exposition, and by their 
genuine philosophic spirit Among his numerous works 
may be mentioned Introductum d, la Philosophic dJH^gel 
(1863, 2d ed. 1864); ProbUmc de la Certitude (1861); 
MUanges Philmyphj^s (1862) ; Essais de PhUosophie 
SigUimne (1864) ; Straim, VAndeime et la NomelU Foi 
(1873), an attack upon Strauss’s last “ confession,” written 
from the standpomt of an orthodox Hegelian ; and a com- 
prdiensive work m Italian, Jl Prollema delV Assoluto, be- 
longing to his later years. His English works are an 
hnqmry into Speculative and Experimertal Science (1856), 
more recently an Introdwlion to Speculative Logie and 
Philosophy, and a translation of BretschneidCT’s History 
of Eeligion and of the Christian Church, Vera also trans- 
lated a number of Hegel’s works mto French, with intro- 
ductions and commentaries, including the Logic, the 
Philosophy of PfaHire, the Philosophy of Spirit, and the 
Philemphy of Pdigian, In 1860 Yera returned to Italy, 
where he was made professor of philosophy m the royal 
academy of Milan. In the following year he was trans- 
ferred to Naples as professor of philosophy in the university 
tliKce, His Prolusiani alia Stona della Fdosofia and 
Lessioni sulla FUosofia della Stona connect themselves with 
the work of his chair, which was specially devoted to the 
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histoiy of philosophy and the philosophy of history. He 
held this post till his death, which took place at Naples 
in the autumn of 1885 

A Life of Vera, m tivo volumes, lias been published by Signor 
llanano, a fneud and follower 

YEEA QRTJZ, a fortified town and seaport of Mexico, 
formerly capital of the state of Yera Ciuz, is situated in 19'’ 
1 r 50" N. lat and 96° 20' W long , at the south-west corner 
of the GuH of Mexico, on a low and exposed seaboard, 
partly sandy partly marshy, where the true yellow fever is 
endemic, prevailing throughout the summer and occasion- 
ally breaking out even m wmter ^ The town, which in 
1884 had a population of 16,840, is distant 263 miles by 
rail from Mexico and 60 from Jalapa, the summer residence 
of the upper classes. It has few buildings of mterest, 
except a superb cathedral decorated in the Moorish style 
Most of the streets, which are laid out at nght angles, 
are paved with cobble-stones and have a kennel or open 
gutter m the middle A characteristic feature of the place 
are the turkey-buzzards, who do the scavangenng, and 
are consequently protected by law The open roadstead, 
although partly protected by the neighbouring islets of 
Los Sacrificios and San Juan de Ulloa, is greatly exposed 
to the fierce “nortes” (northers), which sweep over the 
Gulf at mtervals from October to March. A French com- 
pany, which contracted with the Mexican Government to 
form a harbour by constructmg a breakwater between the 
islands, has lately suspended operations Yera Cruz is, 
however, the largest seaport in the repubhc. In 1886 over 
one-half of the exports of Mexico (463,002,000 altogether) 
were shipped from this place (;61,626,000 to Great Britain) 
Of these exports £2,180,000 represented the precious 
metals, the other chief items bemg coffee (£207,000), hides 
and skins (£99,000), mineral ores (£84,0001, tobacco 
(£68,000), broom root (£25,000), and sugar n 612,000). 
In the same year the imports amounted to £1,941,000 
(£498,000 from Great Britain), and 487 vessels of 295,000 
tons cleared from Yera Cruz. In 1887 the exports from 
Yera Cruz amounted to £1,047,000 (coffee £407,000 and 
minerals £208,000), and the imports to £2,159,000. 

The present town of Tilla Bica de Yera Cruz (“ Eioh City of the 
Trae Oross ”), which hes several miles south of the oiigmal town 
founded by Cortes m 1620, was built by the viceroy Monterey at 
the end of the 16th century, and received the title and privileges 
of a city from Philip III. m 1616. 

The state of Yera Cruz has a seaboard of 460 miles on the Gulf 
of Mexico, with a mean breadth of 66 miles Its area is 24,700 

S nare nulea, and its total population was 640,000 m 1887, nearly 
[ native Mexicans. 

YEEATRXJM. The Greek physicians were acquainted 
with a poisonous herb which they called white hellebore, 
and which has been supposed to represent the existing 
YeratT^To. Be this as it may, in modem times the name 
has been applied to a genus of herbaceous plants closely al- 
lied in their stracture to Colcktcfim^ but differmg greatly 
in general appearance, V&ratrum is a tall-growing herb, 
havmg a fibrous root-stock, an erect stem, with numerous 
broad, pHcated leaves, placed alternately, and termmal 
much-branched clusters of greenish or purplish polygam- 
ous flowers. Each perfect flower consists of six regular 
segments, as many stamens, whose anthers open outwardly, 
and a three-celled superior ovary , this last ripens into a 
three-celled, many-seeded capsule. The genus is included 
in the order Melanihacese, o^erwise called Colchu:acess, and 
comprises a small number of species, natives of the tem- 
perate regions of the northern hemisphere, generally 
growing in pastures or woods. Some, and presumably 
all, co ntain a violently poisonous alkaloid called veratrm ; 

^ “Hie eharacter and urteait of ydlow fever at Vera Gruz has been 
very much exaggerated by interested parties — by those estabhshed m 
the port, who do not wish competition on the part of mtendmg settlers, ; 
and by those Interested m the trade from Yera Graz to El Paso m 
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but, given in small doses and under careful supervision, 
some of the preparations juelded by Yevatrum are valu- 
able medicmal agents, their effect bemg to lower the pulse 
and the heat of the body SabadiUa seeds also furnish a 
drug once in more frequent use than at present. Y. cdhuni 
and Y. mnde are commonly grown in gardens as orna- 
mental perennials, but their poisonous quahties should be 
kept m mind, particularly as they bear a considerable re- 
semblance m foliage to the harmless Gentianu lutea. 

VEEBENA The vervain genus gives its name to the 
natuml order ( Yerhenacese) of which it is a member. The 
species are herbaceous or somewhat shrubby, erect or 
procumbent, with opposite or whorled leaves, generally 
deeply cut. The sessile flowers ongmate in the axils of 
bracts, and are aggregated mto close spikes. Each flower 
has a -tobular, ribbed calyx, a more or less irregular tubular 
two-lipped corolla, with two or four (didynamous) stamens 
springing from the centre of the corolla tube The anthers 
are two-celled, with or without a gland-like appendage at 
the apex. The ovary is entire or fonr-lobed, and always 
four-celled, with a single ovule in each cell ; the two styles 
are free at the apex only, being elsewhere undivided 
The fruit consists of four hard nuts within the persistent 
calyx There are about eighty species known, mostly 
natives of tropical and subtropicd America. Y. officinalis, 
according to Bentham, is also widely dispersed in the 
temperate and warmer regions of the eastern hemisphere 
Y. bomiriensis occurs in Ainca and in Asia, while Y. supina 
IS indigenous only m the Mediterranean and Canarian 
regions The vervein or vervain, Y. officinalis, a common 
wild plant on limestone soils in England, was the object 
of much superstitious veneration on tiie part of our pagan 
ancestors, who attributed marvellous properties to it, pro- 
vided it were gathered in a particul^ manner and with 
much complex ceremonial. The plant is now but hghtly 
esteemed, and its medicinal virtues, if it have any, are 
entirely ignored The garden verbenas, once so popular 
for “bedding out,” are derivatives from various South- 
American species, such as F. teuenoides, a native of 
southern Brazil, and F. chaTimdrifolia from Uruguay. 
The range of colours extends from pure white to rose- 
coloured, carmine, violet, and purple. Striped forma also 
are cultivated ; but of late years the cultivation of these 
beautiful flowers has been partially abandoned, owing to 
the prevalence of some ill-understood disease, probably of 
fungous origin, which has debihtated the plants. The 
lemon-scented verbena of gardens, so much valued for the 
fragrance of its leaves, was once referred to this genus 
under the name F. tnphylla, subsequently called Aloysio, 
but now referred by Bentham to the genus Lippm-, it 
differs from Yerhma amongst other matters in having 
two, not four, nuts to the fruit. 

'^EOELLI, a town of Italy, in the province of Novara, 
lies 14 miles to the south-west of that town, on the river 
Sesia (here crossed by a bndge), at its junction with the 
Canterana. The walls by which Yercelli was formerly 
surrounded have been demolished, and tiheir place is now 
occupied by boulevards, from which a fine view of the Alps 
(especially the Monte Eosa group) is obtained. The streets 
are for the most part tortuous and narrow , there is a large 
market-place (Piaaza Cavour) with a statue of Cavour 
(1861). The cathedral is a large building dating from 
the 16th century; its library contains a number of rare 
ancient MSS., especially the Codex Yercellensis, one of the 
most important MSS of the old Latin version of the 
Gospels, written in the 4th century by Eusebius, bishop 
of Yercelli, The churches of St Andrew (a Eomano- 
Gothic building datmg from 1219-24), St Paul, St 
Catherine, and St Christopher possess v^nable examples 
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ornaments of tlie Vercelli scliool of painting, whieli flour- 1 having gone to Paris, was admitted to the College of 
ashed in the 15th and 16th centuries, and to which belonged Plessis. It is impossible to read the speeches of Vergniaud 


also Giovenoni, Defendente Ferrari, Lamm, and, one 
may almost add, Bazzi, who was a native of the town. Of 
the two hospitals of VerceUi one has a museum and botar 
nical gardens ; the town also has a lyceum, a gymnasium, 
a technical school, and a seminary. The leadmg industry 
IS sdt-spinning j and there is an active trade in the products 
of the surrounding district (silk, hemp, flax, and rice). 
The population m 1881 was 20,165 (commune, 21,169) 

YciceUsB was originally the chief city of the Libici, and afterwards 
became a Boman mnnicipium. In the neighbonrhood (near Rotto 
on the Seaia) are the Raudn Campi where Hannibal won his first 
^'lctory on Itahan soil (218 B c ), and where m 101 B.0 Manns and 
Catulns routed the Cimbn. From about 1228 till 1372 Yercelli 
was the seat of a university (see TJjsrrvEiisiTiEs) 

YERD ISLAJCTBS, Cape. See Cape Veed Islands 

yERDUN, a town of France, chef-heu of an arrondisse- 
ment in the department of Meuse, an episcopal see, and 
a first-class fortress, is situated on the Meuse, 174 miles 
east-north-east of Pans by the railway to Metz, at the 
junction of the hne from L^rouviUe to Sedan by the 
Meuse The enceinte is pierced by four gates , that to 
the north-east consists of two crenellated towers, and is 
an mterestmg specimen of the military architecture of the 
15th century. On the left bank of the river is the 
citadel, on the site of the old abbey of St Vannes (10th 
century), the remaining buildings of which are used as 
harracka On all sides the approaches to the place are 
guarded by an important hne of defensive works, mduding 
five redoubts and six forts. From afar can be seen the 
sqnare towers of the cathedral, the exterior of which stiU 
recalls the original building of the 11th century. It was 
burnt in 1047, and reconsecrated lu 1147 by Pope 
Eugenius IIL Some interesting buttresses of the 12th 
century and a crypt of the 11th are worthy of notice. 
The ihree naves of the interior have Gothic vaults, sepa- 
rated by modem arches The town-haR (17th century) 
contams a library (22,600 volumes) and a museum of art, 
archaeology, and natural history. One of the public squares 
has a statue of General CJhevert, a native of Yerdun. The 
town is famous for its confectionery, sugar-plum^ and 
liqueurs. In 1881 the population was 15,682 (commune 
16,053), and in 1886 17,282 (commune 17,766). 

Yerdun {Yerodunxm), an important town at the time of the 
i^nuan coxujueslL was made a part of Belgica Prima. It was de- 
stroyed damg the period of the barbarian myasiona, and did not 
recover till towards the end of the 5th century. Clovis seized the 
town m 502, and it afterwards belonged to the hingdom of Austrasia. 
In 843 the fhmous treaty wae si^ed here by the sons of Louis the 
Rous (see Fbanc^ toL ix p ©4, and Gemcant, toL x. p 480) 
In the loth century Yerdun was definitively conquered Gfermany 

and put under ths temporal authority of its bishops In the 31th 
centuiy the bm^l^ of the now fr^ and imperial town began a 
Strugj^e with thedr bishops, which ended in their obtaini^ cer- 
tain n^ts in the 12th century. In 1668 Henry IL of Ranee 
took possession of Yerdun, winch finajly became French by the 
treaty of Westphalia. In 1702, after some hours of bombardment, 
the citizens opened their gates to the Plnasians, — a weakness which 
the Eevolutionary Government punished by the execution of some 
young girls who had offered flowers to the long of Prussia. In 
1870 the Prussians, unable to seize the town by a coup de tnain, 
aM bombarded it three different times, till it capitulated 
fa^ tle^N^ ihhirig of November. 

! SouYibgul 
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without being convinced of the sohdity of ms education, 
and in particular of the wide range of his knowledge of 
the classics, and of his acquaintance — familiar and sym- 
pathetic — with ancient philosophy and history 

Dnpnty, president of the parlement of Bordeaux, with 
whom Yergmaud became acquainted, conceived the greatest 
admiration and affection for him and appomted him his 
secretary. Yergmaud was thereafter called to the bar 
(1782). The iMuence of Duputy gained for him the 
b^mnings of a practice ; but Yergmaud, though capable 
of extraordmary efforts, too often relapsed into reverie, 
and was indisposed for study and sustmned exertion, even 
m a cause which he approved. This weakness appears 
equally in his pohtical and in his professional life • he 
would refuse practice if his purse were moderately well 
filled , he would sit for weeks in the assembly in listless- 
ness and silence, while the pohey he had shaped was being 
gradually undermined, and then rise, brilhant as ever, but 
too late to avert the calamities which he foresaw. In 
1789 Yergmaud was elected a member of the general 
council of the department of the Gironde. Being deeply 
stirred by the best ideas of the Revolutionary epoch, he 
found a more congenial sphere for the display of his great 
powers m his new position. About this period he was 
charged with the defence of a member of the national 
guard of Brives, which was accused of provoking disorders 
in the department of La Corrfeze Abandonmg all reserve, 
Yergniaud delivered one of the great orations of his life, 
depicting the misfortunes of the peasantry m language of 
such combined dignity, pathos, and power that his fame 
as an orator spread far and wide. 

By the self-denying ordinance of the constituent assembly 
France was deprived of the whole talent and experience of 
its members m that new body — the legislative assembly — 
for which they were declared inehgible ; and the election 
of new men was proceeded with. Yergmaud was chosen a 
representative of the Gironde m August 1791, and he forth- 
with proceeded to Paris The legislative assembly met on 
1st October. For a tune, according to bis habit, he re- 
frained from speaking ; but on 26tb October he ascended 
the tribune, and be had not spoken long before the whole 
assembly felt that a new power had arisen which might 
control even the destinies of France This judgment was 
re-echoed outside, and he was almost immediately elected 
president of the assembly for the usual brief term Be- 
tween the outbreak of the Revolution and his election to 
the legislative assembly the political views of Yergmaud 
Imd undergone a decided change. At first he had lauded 
a constitutional monardtiy ; but the flight of Louis filled 
him with distrust of the sovereign, and his views m favour 
of a republic were rapidly developed. The sentiments and 
passions which his eloquence aroused were, however, watch- 
fully utilized by a more extreme party It happened 
thus even with his first assembly speech, on the Tigris 
His proposal was mainly that a treble annual contribution 
should be levied on their property j hut the assembly con- 
feeated their goods and decreed their deaths. One great 
blot on his reputation is that step by step he was led on 
to palliate violence and crime, to the excesses of which 
his eyes were only opened by the massacres of September, 
and, which ultimately overwhelmed the party of Girondists 
wMoh he led. The dagrace to his name is indehble riiat 
on 19th March l792, the perpetratom of the mas- 
sacre of Avignon had been introduced to the assembly by 
Collot d’Herbois, Y^rgumud spoke indulgently of their 
crimes and lent the authority' of his voice to their amnesty, 
’!En language sometdmes turgid, but nearly ajways of pure 
and poweaful eloquence, he ■worked at the theme of the 
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^rnigris^ as it developed into tliat of the counter-revolution ; 
and in his occasional appearances in the tribune, as well 
as in the project of an address to the French people which 
he presented to the assembly on 27th December 1791, he 
shook the heart of France, and, especially by his call to 
arms on 18th January, shaped the policy which culmi- 
nated in the declaration of war against the Img of Bohemia 
and Hungary on 20th April This policy in foreign affairs, 
which he pursued through the wmter and spring of 
1791-92, he combined with another, — that of fanmng the 
suspicions of the people against the monarchy, which he 
identified with the counter-revolution, and of forcing on 
a change of ministry. On 10th March Yergniaud ddivered 
a powerful oration in which he denounced the intngues of 
the court and uttered his famous apostrophe to the 
Tuileries : “In ancient times fear and terror have often 
issued from that famous palace, let them re-enter it to-day 
in the name of the law’” The speech overthrew De 
Lessart, whose accusation was decreed; and Koland, the 
nominee of the Q-irondists, entered the ministry. By the 
month of June the opposition of Yergmaud (whose voice 
still commanded the country) to the kmg rose to fever 
heat. On 29th May Yergniaud went so far as to support 
the disbanding of lie king’s guard. But he appears to 
have been unaware of the extent of the feelmgs of ammo- 
sity which he had done much to arouse in the people, 
probably because he was wholly unconnected with the 
practices of the party of the Mountain as the instigators 
of actual violence. This party used Yergniaud, whose 
lofty and serene ideas they applauded and travestied in 
action Then came the not of the 20th of June and the 
invasion of the Tudenes. He nished among the crowd, 
but was powerless to quell the tumult. Continmng for 
yet a little longer his course of feverous, almost frenzied, 
opposition to the throne, on 3rd July he electrified France 
by his bold denunciation of the king, not only as a hypo- 
cnte and a despot, but as a base traitor to the constitution. 
His speeches breathe the very spirit of the storm, and they 
were perhaps the greatest smgle factor in the development 
of the events of the time. On the 10th of August the 
Tudenes was stormed, and the royal famdy took refuge 
m the assembly Yergniaud presided. To the request of 
the king for protection he replied m dignified and respectful 
language. An extraordmary commission was appomted . 
Yergniaud wrote and read its recommendations that a 
national convention be formed, the king be provisionally 
suspended from office, a governor appomted for his son, 
and the royal famdy be consigned to the Luxembourg. 
Hardly had the great orator attained the object of his 
aim, the overthrow of Louis as a sovereign, when he 
became conscious of the awful forces by which he was 
surrounded, and his eyes were opened to the infamy of 
their regime. 

The terrible revelation silenced him for a time. But 
the massacres of September agam unchained his eloquence. 
He denounced the massacres — ^their inception, their horror, 
and the future to which they pomted — in language so vivid 
and powerful that it raised for a time the spints of the 
Girondists, while on the other hand it aroused the fatal 
opposition of Eobespierre and of his followers within and 
without the convention. 

The questions whether Louis XYI was to be j'udged, and 
if so by whom, were the subject of protracted debate in 
the convention. They were of absorbing interest to Paris, 
to France, and to Europe ; and upon them the Girondist 
leader at last, on 31st December 1792, broke silence, 
delivering one of his greatest orations, probably one of the 
greatest combiuatious of sound reasoning, sagacity, and 
eloquence which has ever been displayed in the annals of 
French politics He pronounced in favour of an appeal to 


the people He pictured the consequences of that temper of 
vengeance which animated the Parisian mob, and was fatally 
controlhng the pohcy of the convention, and the prostra- 
tion which would ensue to France after even a successful 
struggle with a European coalition, which would sprmg 
up after the murder of the king The great effort failed , 
and four days afterwards something happened which still 
further en^ngered Yergniaud and hia whole party. 
This was the discovery of a note signed by him along with 
Gaudet and Gensonn6 and presented to the king two or 
three weeks before the 10th of August. It contained 
nothmg but sound and patriotic suggestions ; but it was 
greedily seized upon by the enenues of the Gironde as 
evidence of treason. On 16th January 1793 the vote began 
to be taken in the convention upon punishment of the 
king. Yergniaud voted early, and voted for death The 
action of iie great Girondist was and will always remain 
inscrutable ; but it was followed by a similar verdict from 
nearly the whole party which he led. On the 17th Yer- 
gmand presided at Hie convention and it fell to him, 
kbouring under the most painful excitement, to announce 
the fatal result of the voting Then for many weeks he 
sank, exhausted, into silence. 

"WTien the institution of a revolutionary tribunal was 
proposed by the Kobespierrists, Yergniaud vehemently 
opposed the project, denouucmg the tribunal as a more 
avdul mqmsition than that of Yenice, and avowing that 
his party would all die rather than consent to it Their 
death by stratagem had already been planned, and on 10th 
March Hiey had to go mto hiding. On the 1 3th Y ergmaud 
boldly exposed the conspiracy in the convention, taking 
occasion to discuss the profanation by the extremists of 
the name of hherty, and distinguishing between a true and 
spurious equahty, employing with reference to the lattei 
lus famous simile of the bed of Procrustes. The antagonism 
caused by such an attitude had reached a significant point 
when on 10th Apnl Eobespierre himself laid hia accusa- 
tion before the convention. He fastened especially upon 
Yergniaud’s letter to the king and hia support of the 
appeal to the people as a proof that he was a moderate in 
its then despised sense. Yergniaud made a brilliant 
extemporaneous reply, and the attack for the moment 
faded But now, mght after mght, Yergmaud and his 
colleagues found themselves ohhged to change their abode, 
to avoid assassination, a price being even put upon their 
heads Still with unfaltenng courage Hiey coi.tinued 
their resistance to the dominant faction, till on the 2d of 
June 1793 things came to a head. The convention was 
surrounded with an armed mob, who clamoured for the 
“twenty- two.” In the midst of this it was forced to 
continue its deliberations. The decree of accusation was 
voted, and the Girondists were proscribed. 

Yergniaud was offered a safe retreat. He accepted it 
only for a day, and then returned to his own dwelling. 
He was kept under surveillance there for nearly a month, 
and in the early days of July was imprisoned m La Force. 
He earned poison with him, but never used it. His tender 
affection for his relatives abundantly appears from his 
corr^pondence, along with his profound attachment to 
the great ideas of the Eevolution, and his noble love of 
country. On one of the walla of the Carmelite convent, 
to which for a short time the prisoners were removed, 
Yergmaud wrote in letters of blood — “Potius mori quam 
foedari.” Early m October the convention brought forward 
its indictment of the twenty-two Girondists. They were 
sent for tnal to the Eevolutionary tribunal, before which 
they appeared on the 27th of October. The procedure was 
a travesty of justice. Conscious of innoceuc^ but certain 
of death, Yergniaud preserved silence, and his example 
was largely followed by his companions. By the end of 
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the fourth day of trial it became evident that the demean- 
our of the prisoners was touching the hearts of the people 
and malong them relent. Then suddenly came the order 
from the alarmed committee of safety to bring the pro- 
ceedings to an end. Gensoun6 demanded to be heard in 
defence of the prisoners This was refused , a verdict of 
guilty followed, and a sentence of death. Valaz6 stabbed 
himself to the heart and fell dead among his comrades. 
They were conducted to the conciergene, which they 
entered singmg the Marseillaise Early on the following 
morning, 31st October 1793, they were conveyed to the 
scaffold, again smging on the way the national chant, and 
keeping up the stram till one by one they were guiEotmed 
Vergmaud was executed last (t. s ) 

URALSK, a district-town of Orenburg, 
Russia, at the eastern base of the Ural Mountains and on 
the upper Ural nver, 380 miles north-east of Orenburg, 
is rapicQy becommg an important centre of trade with Ihe 
Baahkm and Eargbiz in honey, wax, wool, bides, horses, 
and sheep. The population (10,364 in 1882) has doubled 
within the last twenty-five years. 

TERMIOLI, PiBTKo Maetiee (1500-1562), co mm only 
known as Peter Martve, a Refonmng theologian of the 
16 th century, came of a good Tuscau family, and was bom 
at Florence on 8th September 1500 In >616 he entered 
the house of the Augustinian canons regular at Fiesole, 
and from 1519 onwards studied at Padua, where he heard 
lectures on the Aristotelian philosophy and taught himself 
some Greek. In his twenty-sixdh year he was sent out as 
a preacher, in which, capacity he visited various Italian 
cities, — among them Bologna, where a Jewish physician 
gave him lessons m Hebrew. While prior of St Peter ad 
Aram in Naples he was introduced to Juan de Valdes’s 
circle, and, alk) became intimate with. Bernardino Ochino 


At Lucca, whither he had gone to be prior of San Prediano, 
the “ evangelical ” tone of his preaching attracted the atten- 
tion of the Inquisition, and he was compelled to quit Italy 
(1542). AitOT short halts at Zurich and Basel he settled 
in Strasburg as professor of Old Testament exegesis, and 
in 1547 he removed to England, mainly at Cranmer’a in- 
stanca During the next six years he taught evpigfls iH as 
a professor in Oxford, conducted pubhc disputations, took 
part in the adjustment of the Book of Common Prayer, 
and was generally active in the theological discussions of 
the time. The accession of Queen Llary in 1553 obliged 
him to leave England, and he resumed his former duties at 
StKi'-yurg. ’ From 1556 tiH his death in the autumn of 
15C J he tau^t in Zurich. He took a promment part in 
the abortive eonfeieuce of Poissy in 1661. 

His Oxford lectures on 1st Corinthians -were published at Zurich in 
1661 and those on the Somana in 1668 In 1669 appeared hia De- 
fenm^nns‘iieUrUdiapo3iditssd4S,]SuckaHd%ksct(a-a^ and 
also his Jh^ensio ad JZ. SmylheeC duon libellos d& ccelibatu saeerdo- 
tujry d wits monasHcis. The Ihalogus de ntragitie Ghrisli natwra 
dates from 1661 ; and after his death a number of hjs commentaries 
on boots of the Old Testament were published by hia friends. In 
1575 Robert Masson, a I^noh preaeher in London, published a folio 
Tcdume of lad cmmwnes from Martyr’s writings, digested according 
to the method of Calvin’s theological system Tms is a wort of 
grfesi V^ne to Btudente of ihe Reformation theoloCT A number 
Of^teresf^, letters by Martyr to pronnnent Iheologiaus are also 
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gentle heat combine to form the black sulphide of mercury 
called sethiop’s mineral. In successive portions pieces of 
this compound are thrown into tall earthen pots the lower 
parts of which are kept at a red heat, and the mass sublimes, 
depMiting a coating of artificial cmnabar on the iron covers 
and over tiie upper part of the pots themselves At the 
end of the subhming process, the pots are broken, the de- 
posit of cinnabar is scraped off, ground m a mill, levigated, 
and when dry it is ready for use as vemuhon The pig- 
ment is also prepared by the wet method (see Merottey, 
voL xvi p. 34), and it is said that Chinese vermihon owes 
its snpenonty to being made m this way. In addition to 
its brilliance, vermihon is a pigment of great intensity and 
durability, remaining unaffected by acid fumes Being 
costly, it is much subject to adulteration, but the fraudu- 
lent additions may easily be detected by volatilization, 
which in the case of pure vermilion leaves no residue 
For antimony vermihon, see Pigments, vol. xix p 87. 

VERMONT, one of the New England States of the Plate ^ 
American Union, lies between 42° 44' and 45“ 0' 43" N 
lat. and 71° 38' and 73° 25' W. long It is bounded on 
the N. by the Canadian province of Quebec, on the E. by 
New BAmpshire, from which it is separated by the Con- 
necticut nver, on the S. by Massachusetts, and on the W 
by New York, from which it is separated for more than 
100 miles by Lake Champlam. The Canadian boundaiy 
IS 90 males long ; but from this the width of Vermont con- 
tmually grows less towards the southern border, where it 
is 41 miles. The length is 168 miles. The boundary be- 
tween Vermont and New York passes through the western 
side of Lake Champlain, so that three-fourths of the lake 
and most of its islands belong to the former The area of 
the State is 10,212 square miles 

The surface is ^eatly diversified, so that the scenery is Physici 
everywhere attractive and often grand The Green Moun- featura 
tain£^ following a south-westerly trend, divide the State 
into nearly equal portions Near Canada there are two 
ranges, the western being the larger ; but near the forty- 
fourth parallel they unite and continue through western 
New E^land as a single range The highest mountain is 
Mansfield (4430 feet), and there are five others over 4000 
feet and twelve over 3500 feet. Except upon the loftiest 
aummits, the whole range is densely covered with forests 
of spruce (Alies niffra), mingled with which are other ever- 
green and dedduous trees ^ Many of the streams flowing 
west umte to form five rivers which enter Lake Champlain 
Eleven smaller nvers flow into the Connecticut, which 
drains about one-third of the area of Vermont. Three 
streams run north and enter Lake Memphremagog, about 
one-fifth of which is within the State, and two flow south 
to join the Hudson river. Most of the larger streams pass 
through wide, fertile valleys. Small lakes and ponds are 
abundant. 

The rocks of Vermont are largely metamorphic Their Geolog; 
age has long been disputed among geologists , it appears 
now, however, to be clearly established that most of them 
are Palaeozoic, although there are a few small areas which 
may prove to be Archaean. Along Lake Champlain there 
are many outcrops of unaltered fossiliferous strata, which, 

&om the Lower Cambnan through the Hudson River or 
Cmcinnati formations, lie in a re^ar conformable series, 
and upon these rest Quaternary deposits. The strata have 
a northerly strike and a dip 6°-90'’ E. They form frequent 
h^dtends and clife upon the shore of Lake Champlain, 
where they can be most easily studied. The Cambrian 
beds, nowhere more than a few miles broad, extend from 
Ckfcnada southwards for about 90 miles, having a total thick- 
ne® of probably not less than 10,000 feet. They consist 
of limMton^ sandstone, shale, slate, quartzite, and conglo- 
+u« .hij preaioii name Yard Motti, ' 
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merate. The limestone is often arenaceous and dolomitic, 
sometimes magnesian. There are great masses of reddish, 
silicious limestone, the Red Sandrock of geologists, -which, 
often destitute of fossils, contains here and there species 
of Ftychopana, Olenelhs, Orthisina, Obdus, Scdterdla, &c 
Included in these beds are thick layers of a beautifully 
mottled red and white dolomite, the “ Wmooski marble,” 
long used for architectural purposes Similar fossils occur 
in the “Georgia shales” and elsewhere. Above the Cambrian 
are small patches of Calciferous and Quebec, then larger 
areas of Chazy, Trenton, Utica, and Hudson River In 
the Chazy and Trenton there are extensive quamea upon 
Isle la Motte, and these formations are finely exhibited 
in many localities near the lake. The rocks are mostly 
limestones and shales of a black or dark grey colour, and 
frequently afford Silurian fossils in great abundance 
Within a few miles of Lake Champlain the sedimentary 
rocks are replaced by schists, quartzites, and other meta- 
morphic rocks, which contmue beyond the mountains to 
Connecticut river In the southern part of Vermont there 
are Lower Helderberg strata, and in the northern, about 
Lake Memphremagog, Upper Helderberg. These occupy 
but limited areas and are unconformable with the under- 
lying rocks. Rev. A. Wing determined the age of the 
great marble beds of Rutland county to be mosSy, if not 
wholly, of the Chazy epoch. He then extended his obser- 
vations to the rocks of the Green Mountam mass, and by 
means of the results thus gained, as well as by his own 
long-continued independent researches. Prof J D. Dana 
seems to have substantially settled the age of the rocks 
which compose the mountains as Lower Silurian, and shown 
that the uphft ending in the range took place after the close 
of the Hudson River and before the Helderberg period In 
the Champlain valley the rocks are traversed by dykes of 
trap and porphyry, which in some instances have spread 
over the strata. La the Utica and Hudson River shales 
there is most beautiful veming' innumerable seams of 
white calcite, from the finest line to several inches in 
■width, cross and recross the black strata in every directioii. 
In a narrow stnp from Canada to Bennmgton there are 
Tertiary beds, which are weU seen at Brandon. In this 
formation there are great masses of hgnite, containing 
fossil fruits, also bog iron, manganese, kaolin, and vari- 
ously and often bnghtly coloured clays The entire sur- 
face of Vermont shows the effects of glaciation. Some of 
the Silurian ledges are stnated and polished most beaufa- 
fuUy Drift, boulders, sands, clays occur evOTywhere, 
every stream is bordered by terraces; remains of mam- 
moth, mastodon, beluga, are found in the drift depoats, 
as well as Mya, Saadcava, Mytdm, and other marine 
Mblliisca Sea-beaches over 2000 feet and terraces over 
1000 feet above the present searlevel testify to movements 
of the surface Prom the early Cambnan to the late 
Quaternary epoch Lake Champlam was an arm of the sea, 
and for a portion of this time it was connected -with the 
ocean at each end, so that a current flowed from what is 
now Hew York Bay to St Lawrence Gulf, convertmg New 
England into an island 

Minerals. Ores of c(mj(6r, silver, lead, gold, manganese, and iron occur , 
bat, althongb numerous attempts at mining have been made, very 
few have continued or ever been profitable A large amount of copper 
IS obtained at the My mines, where the ore la dialeo-pynte j and 
gold has been found in paying quantity in nver gavd, and also in 
veins, and la still sought in one or two places ^e chief mineral 
wealth of the State is m its quarries No other State m the TTmon 

S reduces so great a variety or quantity of marble. The annual pto- 
uction 18 nearly 2,000,000 cubic feet, and is mcreasmg Rnfiitmg 
and other slate is obtained m very large quantities and of fine 
qnahty Most excellent granite is quarned in mcreasmg amount, 
aud there are large beds of soap-stone, which are worked Besides 
what may be called useful mmerals, the State affords a krga variety 
of species, e g,, rutile, actmohte, talc, serpentine, which are of 
mterest to the mineralogist. The State h^ many mmeral spimgs. 


some of which have long been places of popular resort Moat of 
them are sulphurous, some chalybeate, carDonate, or alkaline 

The climate of Vermont, like that of New England generally, is Climate, 
subject to extremes and to sudden changes In summer the tem- 
perature vanes from 65“ to 76“ Eahr , sometimes nsmg to 90“ , in 
winter it ranges from 18“ to 60“, sometimes follmg to -10“ or rarely 
- 20“. At Burhngton the mean annual temperature is 45“ The 
climate is milder m the Champlain valley than east of the Green 
Mountains. Durmg the wmter there is often much snow, which 
m the colder paits or the State covers the nound for three months. 

The average annual ramfall is 38 mehes The an is clear and pure 
Notwithstanding the changeable clunate, the death-rate is low and 
the people robust 

Most of the large mammals foimerly common,— the panther, Panua 
wolf, lynx, beaver, ottei, moose,— have either disappeared or are 
very rare , others, as the black bear, red deer, mink, and marten, 
are found only in certain locabties More common are the red fox, 
raccoon, skunk, porcupme, woodchuck, rabbit, squirrel, and other 
smaller species Birds have changed less ; hut the wild turkey, 
goldmi eagle, raven, &c , have become veiy rare, and the white- 
headed eagle, large hawks, owls, herons, bitterns, and the bke are 
far from common. The l^es are visited at certain seasons by ^at 
numbars of ducks, geese, and other water-fowl Thrashes, blue- 
birds, titmice, sparrows, swallows, -warblers, vireos, blackbirds, 
croira, and woodpeckers are common, as weU as many other small 
birds In Lake Champlam and the large streams which flow into 
it are fonnd sturgeon, garpike, mnakalonge, bass, pike, piokeiel, 
shad, as weU as many smkUer species. Trout abound in the moun- 
tam streams and m some of the ponds Reptiles and batrachians 
are not numerous either m species or mdmduals 

Ihe flora IS of great beauty and of unusual botanical interest Flora, 
Semfraga Aizomi, Poa laza. Armaria grcenlandiea, and other 
alpine plants are found on the higher monntaons Lathyrus mari- 
tvmas, Eudsmm tommiosa, and other mantime species recall the 
tune when Lake Champlain was salt A number of western species 
find their eastern limit m the Champlam valley, and a greater 
number of (Radian plants have ended tbeir southward migrations 
m norfliem Vermont. Over 1300 species of phanerogams and 
higher cryptogams grow wild m the State About 60 of these are 
found nowhere else m New England, and a few nowhere else in the 
Umted States Ferns grow luxuriantly in many mountain forests 
and ra-nnes, where 60 species maybe collected, mckdmg such very 
rare forms as AsplmiUTn mnde, Pdlsea gracilis, Woo£ia glaleUa 
and hyperharm, Aspidium Sraunu, fee. Orchids are also abund- 
ant Of the 108 families found m the State the most numerous are 
the rammculus, saxifrage, rose, composite, heath, My, grass, and 
sedge. The once prevalent forests are now chiefly confined to the 
mountains. Here are nearly 100 species of trees and large shrubs ; 
the foresla and groves consist chiefly of 11 species of oak, 6 of maple, 

17 of -willow, 6 of birch, 8 of poplar, 3 of ebn, 17 of conifers, besides 
beech, ash, walnut, butternut, &c. No smgle species forms so 
charo^nsbc a feature of the landscape as the Amencan elm, which 
with great variety of form, always elegant and beautiful, grows singly 
or m small groups in every meadow and upon many uplands. The 
su^ maple is a common and conspicuous tree. (C H P ) 

The population was estimated m 1777 at 30,000 The first cen- Popula- 
sus taken, in 1791, gave 86,426. The different enumerations fromtion 
1800 to 1880 inclusive have been as follows 154,466 ; 217,695 , 

236,966 , 280,662 ; 291,948 ; 314,120 , 315,098 , 330,651 ; 332,286 
The very slight gam in the decades succeedmg 1860 is accounted 
for by tiie large emigration from Vermont to the western portions 
of the connt^ Or the total population m 1880 291,327 were 
natives and 40,969 foreign -bom. Of the latter class British 
America furnished the largest contingent, 24,620 ; Ireland 11,667 ; 
other ports of Great Bntani 3773. The number of colnurad was 
1057 ; the excess of males over females 1488 The number gathered 
m towns of from 4000 to 12,000 mhabitents was 37,800. The 
largest towns are Rutland, 12,149 (in 1886 two new towns were 
formed from it) ; Burlington, 11,865 , St Albans, 7193 ; Benning- 
ton, 6833 ; Brattiehoro, 6880 ; St Johnsbuiy, 6800 MonljieLcr, 
the capital, has 3219. The average density of population is 36*4 
per square mile The insane numbered 1016 ; idiotie, 808 j blind, 

486 , paupers, 1664 , inmates df prisons and reformatories, 281. 

The births m 1885 were 6692, or 22 1 per 1000 of population, and 
the deaths 6368 (average age as reported, 41 96 years ; percentage 
of deaths to population, 1’61), The number of divorces in 1860 
■WHS 94, one to eveiy 23 mamages , in 1880 the number -was 129 
(one to 20 marriages), and in 1886 it was 94 (one to 28 7 maniages). 

Agneulture iS the chief occupation of the State The 35,522 Agncnl 
farms make up a total of 4,882,688 acres, of which 3,286,461 are im- tirre 
prored land The western portion of the State contains the finest 
tracts of arable land ; tbe climate as well as the soil of the Champlam 
valley is espaciklly adapted to frmt-raismg, the surface of the lake 
being but 90 feet above sea-level The average size of farms in 
Vermont m 137 acres ; tbe total estimated value of the farms in 
1880 was ?109,848,010, and of tiie total products in 187 9 $22,082,666 
Subjoined are the figures relating to the leadmg crops — ^wheat. 
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337,257 bushels, averaging 16 28 bushels per acre ; oats, 3,742,282 
bushels, averaging 37 6 bushels per acre ; Indian com, 2,014,271 , 
potatoes, 4,438,172 bushels , hay, 1,051,183 tons. The wool dip 
was 2,651,113 Ib ; and there were 217, 038 cows, producing 25,246,826 
tb of butter (12,137,980 Hi in 1850) and 6,121,180 tt of cheese 
(8,720,834 in 1850). The value of orchard products amounted to 
8640, 942. Of maple sugar Vermont produces more than any other 
State,— m 1880 11,261,077 Bi, or 30 8 pr cent, of the whole pro- 
duction of the United States, besides 128,091 gallons of molasses. 

In 1880 the State possessed 76,215 horses, 288 mules and asses, 
18,868 working oxen and 167,204 other cattle (exclusive of milch 
cows), 439,870 sheep, and 76,884 pi^. Much attention is mven 
to the raising of improved stock. The rearing of fine hre^ of 
sheep for exportation is a lucrative husmess 

lAe Champlain abounds in fish of vanous kinds. Great pains 
have been taken of late years to stock the numerous ponds and 
streams of the State with salmon, trout, carp, and bass. Both fish 
and game are protected by stringent laws, and to some extent by 
special pohce supervision. 

In 1880 there were 2874 manufacturing and mechanical eatahlish- 
menta, the average number of operatives 17,540, and the value pro- 
duced ml879wa8S31, 354, 866. Eight firms manufactured cotton, 
44 woollen goods, 227 flour and grmt-mill products, 56 furniture, 
77 leather, 95 tm-ware, copper-ware, &c , 35 agricultural tools, and 
688 lumber. The State rates as nineteenth in value ($8,258,816) 
of lumber products, while Burhngton ranks third in importance 
among the lumber markets of the United States. Eighteen marble 
quanSs produced a value of $1,340,060 , there are also granite and 
slate quarries,— 61 quames m all, with a total production m 1879 
of $1,762, 333, 

Bnrhngion is the only port of entry. The Stats has 9 steam 
vessels aggr^tmg 2880 tons, 12 saihng vessels, and 14 unrigged 
vessels, the total tonnage being 4694. The imports for the year 
ending Slst December 1887 were $6,969,813 and the exports 
$1, 433,564 ; the value of the pine, spruce, and hemlock lumber im- 
ported was $1,084,599. Most of this foreign trade is carried on 
with Canada, 

Railroad construction was begmi in 1846, and by December 1849 
two hnes were completed from the Conneoticut nver to Burlington 
In 1853 the working mileage had risen to 493 miles, and in 1886 
it was 046 milea, mamly of trunk lines. A. State board of three 
commissionei:^ appoint^ by the governor and senate, exercises 
general supervision. 

Bills of credit were issued as early as 1781, and were all faithfully 
redeemed, The first State bank was chartered m 1806, hut closed 
an unsuccessful career m 1814. In 1818 banks were established at 
Windsor and Burlington. In 1841 there were 17 incorporated 
banking institutions, with a capital of $1,735,000. In October 
1887 there were 49 national banks, with an aggregate capital of 
$7,586,000, a surplus fund of $1,671,804, and $008,329 nnoivided 
profits. The circulation was $3,478,100, secured by bonds to the 
amount of $3,891,000. The loans and discounts amounted to 


$12,879,765, and the indindnal deposits to $6,627,090 la 1860 
there were 12 institutions for savings, with deposits to the amoiint 
of $1,111,632. In June 1887 there were 28 savings banks and trust 
companies, with $16,687, 061 to the credit of 63,810 depositors, and 
a surplus of $776,113, Depositapayastatetaxof-^ percent The 
State proper has no debt 

The CongregationalistS have 107 churches, 186 ministers, 20,271 
memb^, 22,035 pupils in Sunday sckooli^ and 18,748 families 
belonppg to the eongiegaiions. The Baptists have 106 churches, 
111 ministers, 8628 members, 8922 pupils in Sunday schools. The 
Methodists Imve 192 churches, 161 ministms, 16,067 members, 
18,830 ohfldren in Sunday schools. The EpiseopalianB r^ort 86 
ministers inchsoge of S^jaifehes, with 3026 communicants ; num- 
ber of families, 1789. The Free Baptists and Ohriatiana to^har 
have 60 churches and 4000 members ; the Adventists 86 churches 
with 1760 members. The Roman Catholics have 39 priests in 
(diarge of 79 churches and number about 26,000. 

li^ds Were set apart for the support of schools by the proprietors 
of townships as early as 1761. Le^ative provision for education 
datw from 1782. The original oducational system of the State 
ocmteal^ted prynsiT schools m every township, a grammar or 
px each county, and one university. Towns ware 
autiW^ tij(ifi^V¥ie tiito distnota of convenient sfre, each with 
0 |ns qfScets* levy taxes* and maintam a schooL 
#1878^ Iwsiwere’ authorized to sulwtitute the town for the 
diafafct one in nme had mads the exchange. 

h, lJ 8 fi tiare ^Cols of all grades, with 71,687 

pupik Mviti^ In 1880 the number of 

wMib ehdve ten yews mmlie ,12,993, or 4*9 per cent, 

popxda^Cn between ft M bijW fi 60 *|lfi 8 . The total levenuo 
fersolio<Hpurpos 0 eial 8 $ 6 w»ef 8 ?l^, ^ revanue is derived 
from ftmds held by tm State, Imt i^fiy frmn town and 
diairlct taxes. Facilities advanced ii^sferns^ ara ofiewed by 39 
public high BKdmola and 26 jncorpora^wa&m^ Th^Sktehss 
3 norpisl schools, founded in 1866, Bhkcc Im 0tate suporvision 


is exercised through a superintendent elected by the general assem- 
bly The State university at Burlington, chartered m 1791, was 
inaugurated in 1800 , it provides instruction in arts, engineenng, 
chemistry, agncidtnre, and medicme, with a teaching stait of 16 in 
the academic and 26 in the medical faculty , m 1887 there were 189 
studenia in medicine, 148 in arts and sciences, and in all depart- 
ments 487. The library contains 86,300 volumes. Middlebury 
CoU^ (Congregational), chartered in 1800, has a teaching staff of 
9 wiih 63 students, and a library of 16,000 vela Norwich univer- 
sity (Episcopalian) at Northfield is organized as a military school , 
there are 10 instructors and 66 students The State hbrary contains 
18,600 vola , the free public library of Burlington 18,000 vols , that 
of St Johnsbury 12, 000, and that of Lunenburg (free but not public) 

14,000 In all 76 libraries were reported in 1880, 42 having over 
1000 vols each 

The governor and chief executive officers are elected by direct Admiuta 
vote of the male citizens twenty-one years old and upwai’ds who tration 
have resided withm the State for one whole year precedmg the 
election. The general assembly, or legislative body, is composed 
of a senate of 30 members apportioned among the 14 counties accord- 
ing to popnlation, and a house of representatives consisting of one 
member from each organized township (244). The sessions of the 
legislature have been biennial smee 1870 The State election occui's 
in September in the even years The judiciary is elective thiough- 
oui^ the chief justice and 6 assistant justices of the supreme court 
being chosen by the senate and house in joint assembly. The term 
of service is usually a long one, by virtue of repeated re-elections 
The assistant j'udgM of county courts are chosen by the freemen 
of the counties, and justices of the peace by the several towns 
The county courts hold two terms annually, a justice of the supremo 
court presiding A general session of the supreme court is held at 
the capital in October or November Probate courts are held in 
each couniy^six of the counties being divided each into two probate 
districts The State is represented in the Federal Government by 
two senators and two representatives, and has four votes m the 
electoral college. Since 1862 the policy of the State m regard to 
intoxicating liquors has been that of prohibition 

Sistory — Yermont first became ^own to Europeans in 1609, History, 
when Champlain explored the lake since known by bis name 
Dunng the next century the lake and its borders were a thorough- 
fare for vanous military expeditions in the Indian and colomal 
warn, and several points along the lake were occupied, mainly ns 
military posts, by both French and English , but the first perma- 
nent settlement was made in 1724 at Fort Dummer in the limits of 
Brattleboro. In 1760 there were not more than 300 inhabitants, 
scattered aloi^ the Oonnecticut nver within 60 miles of the south- 
ern border. Both New Hampshire and New York claimed juris- 
diction over the temtory under royal giunts (see voL xVu. p 393) 

By 1768 New Hampshire had chartered 138 townships west of the 
Connecticut, and between 1765 and 1776 New York had issued 
grants of land, covering in all 2,418,700 acres, often embracing the 
same temtory as the ISew Hampshire charters. The claims of New 
York were always stoutly, and sometimes forcibib, resisted by the 
great ^onty of the settlers In 1770 the Yermonters sought 
admission to the provincial Congress, but through the influence of 
New York were refused In January 1777 they proclaimed their 
independence, framed a State constitution, and a^m applied for a 
place in the confederacy Congress hesitated as before. In 1780 
Bnfcsh generals made overtures to the httle repnbhe, but with no 
rfflult beyond a diplomatic intercourse continued until 1788, so 
managed by the envoys cf Yermont as to mn time and save the 
State from invasiom In 1782 they knocked at the doors of Con- 
gr^ a^iin without avail. By July 1789 New Ybrk was willing to 
waive its pretensiona, and Yermont was admitted os the fourteenth 
State in March 1791, In May 1776 the Green Mountain boys ” 
under Ethan AUan and Seth Warner had captured Ticonderoga and 
Crown Point, The battle of Bennington in August 1777 was won 
by the combined forces of Yermont and New Hamphne, During 
the whole struggle the State, though unrecognized, contributed its 
full share of men and means. In the war of 1812-14 Yermont is 
credited with 6236 soldiers in regular service, exclusive of t2600 
volunteers who were under arms at Plattsburgh in Septemher 1814. 

In the Civil War of IseLee the State fainished more than its due 
quota of troop, 83,288 men from a total population (1860) of 
316,098 The present organized force consists of but one regiment, 
with one battery, 506 men. The unor^nized militia numbered 
64,162 men in 1880, 

OTie ewljr hlstWTof the State may he found in Hlland Hall’s and ThompBoa's 
Sittorifs. Imnortant documeirte am given in Vemovi StcOe Pcfjlsrs and Ju 
CoSeettom of the Yemont Historical Society, Its part in the war of 1861-66 Is 
tedd In Benedief a Ftmoitt in fhs CM TFar. (J, H 0 ) 

YERNET, the Dame of three emment French padaters, 

I Clatidb Joseph YsRisrEi (1714-1789), ■who was bom 
at Atognon on Uti. August 1714, when only fourteen 
^ears of age aided his father, a sMlful decotative painter, 
in iffie most important parts of Ms work. But the panels 
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of sedan chairs could not satisfy his ambition and he 
started for Kome. The sight of the sea at Marseilles 
and his voyage thence to Civita Yecchia made a deep im- 
pression on him, and immediately after his arrival he 
entered the studio of a marine painter, Bernardino Fergioni. 
Slowly but surely Claude Joseph made his way and 
attracted notice. With a certain conventionality in de- 
sign, proper to his day, he allied the results of constant 
and honest observation of natural effects of atmosphere, 
which he rendered with unusual pictorial art. Perhaps 
no painter of landscapes or sea-pieces has ever made the 
human figure so completely a part of the scene depicted 
or so important a factor in his design. “Others may 
know better,” he said, with just pride, “how to paint the 
sky, the earth, the ocean , no one knows better than I how 
to paint a picture.” For twenty years Yemet hved on m 
Eome, producing views of seaports, storms, calms, moon- 
lights, &c, when he was recalled (1753) to Pans, and 
executed, by royal command, the remarkable series of the 
seaports of Prance (Louvre) by which he is best known 
On his return he became a member of the academy, but he 
had previously contributed to the exhibitions of 1746 and 
following years, and he contmued to exhibit, with rare ex- 
ceptions, down to the date of his death, which took place in 
his lodgmgs in the Louvre on 3d December 1789. Amongst 
the very numerous engravers of his works maybe specially 
cited Lb Bas, Cochin, Basan, Duret, Phpart, and Le Yeau 
in Prance, and in England Yivares. 

n Antoine Chaeles Horace Yeenet (1758-1835), 
commonly called Caele, the youngest child of the above- 
named, was born at Bordeaux in 1768, where his father 
was painting the view from the ch&teau of La Trompette 
(Louvre). He showed, at the age of five, an extraordinary 
passion for drawnng horses, but went through the regular 
academical course as a pupil of L6pici4. Strangely enough, 
on arriving in Italy after carrying off the great prme (1782) 
he lost all ambition and interest in his profession, so that his 
father had to recall him to France to prevent his entermg 
a monastery. In Paris Carle Yernet became himself again 
and distinguished himself at the exhibition of 1791 by his 
Triumph of Paulus .^milius, a work m which he broke with 
reigmng traditions in classical subjects and drew llie horse 
witii the forma he had learnt from nature in stables and 
riding-schools. But the Eevolution drew on and Carle 
Yemet’s career for awhile seemed to end in the anguish of 
his sister’s death on the scaffold. When he again began to 
produce, it was as the man of another era . his drawings 
of the Italian campaign brought him fresh laurels, hia vast 
canvas, the Battle of Marengo, obtamed great success ; and 
for his Morning of Austerhtz Hapoleon bestowed on him 
the Legion of Honour. His hunting-pieces, races, land- 
scapes, and work as a lithographer (chiefly under the 
restoration) had also a great vogue l^om Louis XYIII 
he received the order of St Michael. In 1827 he accom- 
panied his son Horace (see below) to Kome, and died in 
Paris on his return, 17th Hovemher 1835, having pro- 
duced but little during the last years of his life. 

in Smiee Jean Horace Yernet (1789-1863), bom in 
Paris, 30th. June 1789, was one of the most characteristic, 
if not one of the ablest, of the military painters of Prance. 
He was just twenly when he exhibited the Taking of an 
Eutronehed Camp — a work which showed no deplih of 
observation, but was distinguished by a good deal of char- 
acter. Bis picture of Ms own studio (the rendezvous of the 
Liberals under the restoration), in which he represented him- 
self painting tranquilly, whilst hoxmg, fencing, drum and 
hom playing, (Sw., were going on, in the midst of a medley 
of visitors, horses, dogs, and models, is one of his best 
works, and, together with his Defence of the Barrier at 
Clichy (Louvre), won for him an immense popularity. 


-V E R 169 

Enjoying equal favour with the court and with the opposi- 
tion, he was most improperly appointed director of the 
school of Prance at Eome, from 1828 to 1835, and thither 
he carried the atmosphere of racket in which he habitually 
lived.^ After Iiis return the whole of the Constantine room 
at YersaiUes was decorated by him in the short space of three 
years This vast work shows Yernet at his best and at 
his worst • as a picture it begins and ends nowhere and 
the composition is all to pieces , but it has good qualities of 
faithful and exact representation. He died at Pans on 17 th 
January 1863 The twenty works which were exhibited 
after his death confirmed his reputation for extraordmar}' 
facility , he had tried every sort of subject, showing affinity 
for all that was anecdotic rather than dramatic, failing 
most wherever most was demanded of him, and never 
reaching either beauty of colour or dignity of hne Yernet 
was in short a briUiant off-hand sketcher of all he saw, as he 
said himself, “from his window,” and even in this work theie 
was a good deal of affectation of the impromptu. 

See Lagrange, Joseph Vemet et la Peintme au XVIII. Si&cle , 
0. Blanc, JBist. da V^le PranxpAsa , and. T Sylvestre, Pevtdrea 
Co ntem poraina 

YEElsnER, PiBBRE (c. 1580-1637), inventor of the 
instrument which bears his name, was born at Oruans (near 
Besan^on) in Burgundy about 1580, He was for a con- 
siderable time commandant of the castle in his native town 
In 1631 he published at Brussels a treatise entitled Con- 
usage^ etpropi'iHes du quadrant nouveau de math^~ 
matiques, in which the instrument associated with his name 
IS described (see Navigation, vol xvii p. 256, and Survey- 
ing, vol xxu p 718) He died at Ornans in 1637. 

The instrument mvented hy Yemier is fi.vquently called a nonius , 
but this IS incorrect, as the contrivance descnbed by Pedro Nuilez 
in his work De eo'epusml-ia (1542) is a different one Nnliez drew 
on the plane of a quadrant 44 concentric arcs divided respectively 
into 89,88, . 46 equal parts , and, if the alidade did not coincide 

with one of the divisions on the prmcipal arc, it would fall more 
or less accurately on a division line of one of the auxiliary arcs, 
from which the value of the measured angle could be made out 
This instrument was, however, very difficult to make, and was but 
little used Vermer proposed to attach to a quadrant divided into 
half degrees a movable sector of a length equal to 31 half degiees, 
but divided into 80 equal parts, whereby single minutes could he 
read off by seeing which division hne of the “sector” coincided 
witit a division line of the quadrant. This movable arc was m 

other words divided into parts, and the divisions were gradu- 
ated in the direction opposite to that of the graduation of the prin- 
cipal arc. It is now usual to divide it into ~~ parts, the two 

graduationg going m the same direction. The idea had been 
menlaoned by Christopher Clavius (1537-1612) m hia Opera mathe- 
1812 (vol u. p. 5 and iii, p. 10), but be did not propose to 
attach permanently an arc divided in this way to the alidade ; 
this happy apphcation of the principle at all events belongs to 
Vernier. 

YEENON, Edward (1684-1757), English admiral, was 
bom in Westminster, on 12th November 1684, and is said 
to have been descended from the ancient family of Yernon, 
long resident at Hanbiiry in Staffordshire. His father, 
James Yemen, secretary of state from 1697 to 1700, is 
best remembered by three volumes of Ms letters to the 
duke of Shrewsbury, wMch. were published in 1841 ; and 
his mother was Mary, daughter of Sir John Buck of 
Lincolnshire Edward, their second son, was sent to 
Westnunster school, but his heart longed for the roving 
life of the sea, and his stay in that “ seed-plot of learning ” 
was but brief. Outside its walls he studied, with a view 
to his future profession, such branches of knowledge as 
geometry, geography, and the construction of military 
w^pons. He entereid the naVy in. 1701 and from that 
time until 1707 took part in many expeditions in the 
Mediterranean and the West Indies. He served with Sir 
George Rooke at the taking of Q-ibralt^ in July 1704 ; 

1 See a letter of Meudelaaohn’s cited by C. Blauo. ^ 
XXIY, — 32 
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and on his return to England Queen Anne ackno-n'ledged 
Ins gallantry with the present of two hundred guineas. 
He next went to the West Indies as rear-admiral to Sir 
Charles Wager, a brave seaman, who afterwards rose to 
the highest position at the admiralty in the Whig ministry 
of Walpole, and was pitted against Vernon both in the 
Honse of Commons and at the polling-booth. In 1715, 
and again in 1726, Vernon assisted m Sie naval operations 
in the Baltic, supporting Sir John Foms in the first enter- 
prise, and on the latter serving under his old chief, Sir 
Charles Wager. Dui’ing the long supremacy of Walpole 
little opportunity arose for distinction m warfare, and 
Vernon’s energies found rehef m politics At the general 
election of 1722 he was returned for both Dunwich m Suf- 
folk and Penryn in Cornwall, but chose the latter constitu- 
ency. In the succeeding parliament of 1727 he was again 
chosen member for Penryn ; but he failed to retain his seat 
after the dissolution in 1734. At this period the EngUsh 
people regarded the Spamards as their legitimate enemies, 
and the ih-feehng of the two countries was fanned both m 
poetry and in prose. The pohtical antagonists of Walpole i 
charged him with pusillanimity to Spain With Pulteney ] 
and most of his associates this battle-ground was selected 
rather from expediency than from prmciple, but Vernon | 
represented the natur^ mstincts of the sea-captam, and 
with the sailor as with the soldier the motto was “No 
peace with Spam ” Ijo. debate be spoke often, and fre- | 
quently with effect, but his language always savoured of 
extravagance. He pledged himself in 1739 to capture 
Porto Bello with a squadron of but six ships, and the 
minister whom he had assailed with his invectiyes sent | 
him, as vice-admiral of the blue and commander of the 
fleet in the West Indies, to the enterprise with the force 
which he had himself c^ed suflBlcient Vernon weighed 
anchor from Spithead on 23d July 1739 and arrived off 
Porto Bello on 20th Ijrovember. Next day the combat 
began with a bombardment of an outlying fort which 
protected the mouth of the harbour, and on 22d November 
the castle and town surrendered with a loss on the English 
side of only seven men. The joy of the nation knew no 
bounds. Vernon’s birthday was celebrated in 1740 in 
London with public lUumiuations, and 130 medals were 
struck ia Ms honour In Eebruary 1741 in a bye-election 
at Portsmouth Vernon was again sent to parliament At 
the general election in the following May he was returned 
for Ipswich, Bochestsr, and Penryn, and all but succeeded 
in winning Westminster.^ A larger squadron was placed 
under Vernon’s command at the close of 1740, and with 
this force he resolved upon attndnng Cartagena. After a 
fierce struggle ihe castle, which stood at the harbour’s 
entrance, was gained ; but in the attack upon the ci^ the 
troops and sailors failed to act in concert, and, with the 
numbers of his forces thinUed by combat and by disease;, the 
British admiral retired to Jamaica. The incidents of this 
disastrous attempt are described in Smollett’s Rodmdi 
chap, xzxL, A similar enterprise in July 
1741 against Santiago in Cuba met with a siinilar reverse, 
said Vernon attributed the defeat to the divided command 
cff the British forces. He landed at Bristol, 6th January 
31749} arndf on 24tii January received the freedom of the city 
th^ country dreaded tke march of 
Prinee'Cbatiek ioiX^dop, the fleet in the Downs was placed 
under tho oiTernon j but his jealous disposition 
brooked no tuiefflar^nic^ fi|jm fthe Admiraliy, and on 1st 
January 1746 ha fiag and handed over the 

command to another. HBtis act was to d^cnbe hia 
gtievancesi in a cxmpld of pam|>hlotP|,' revealing the 
communicati(m& of his lor this indis- 

cretion he was strock off tfie list sOfftcdrs (11th 
^ Qrago'e Ltsufon. 96-106. 
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April 1746). He continued to represent the borough of 
Ipswich until his death, but with this proceeding his 
public services practically ceased He di^ suddeidy at 
Naeton in Suffolk, 30th October 1757, and was buried in 
the church of the village. 

Vernon’s gallantry was unquestioned , but bis valour not iiifie- 
qnently degenerated into foolhardiness, and he dwelt more often 
raan is teual with Britash seamen on the menta of his own exploits 
His politics were those of the Tory party, and his differences with 
the "Whigs and with hia colleagues m the services led to his pub- 
lishing several pamphlets on his pohtical conduct A Memorial of 
AdmaraH Vernon from Contemporary Authorities was punted by 
"W . F Y emon for pnvate circulation in 1861 

VEEONA, an important city of northern Italy, m the 
provmce of Venetia, situated (46° 26' 8" N lat and 10° 

59' 4" E. long.) in a loop made by tbe winding of the Adige 
(ancient Atliesis). It hes at the junction of the Adige 
valley railvny and that from Mantua with the Milan, 
Vicenza, and Vemce Ime, 26 miles north of Mantua and 
30 south-south-west of Vicenza. 

Modem City — The basihca of S. Zeno (an early bishop Clmrcb 
of Veroim who became its patron saint), which stands S 
outside the ancient city, is one of the most interesting 
churches in Italy, but has been recently much injured by 
“restoration.” The church was remodelled m &e 12th 
century, to which period most of the existing structure 
belong, including Hie richly scnlptured west front and the 
open “confessio” or crypt, which occupies the eastern 
half of the church, raising the choir high above the nave, 

— a plan adopted in S Miniato near Elorence, the cathe- 
dral of Parma, at Coire m Switzerland, and elsewhere. 

This arrangement was probably introduced by the northern 
invaders of Lombardy. The cloisters of S Zeno, rebuilt 
in 1123, are an interesting example of bncfc and marble 
construction. Like many other churches in Verona, S 
Zeno IS mainly bmlt of mixed brick and stone in alternate 
bands . four or five courses of fine red brick lie between 
bands of hard cream-coloured hmestone or marble, ^ form- 
ing broad stripes of red and white all over the wall. A 
similarly vanegated effect in red and white is produced by 
building the arches of windows and doors with alternatmg 
voussoira in hrick and marble ^ The cathedral, consecrated 
m 1187 by Pope Urban HI , stands at the northern ex- Cathe- 
tremity of the ancient city, by the bank of the Adige , 
it is inferior in size and importance to S Zeno, but has 
a fine 12 th-centui 7 west front of equal interest, richly 
decorated with Lombardic sculpture. The rest of the 
exterior is bmlt in bands of red and white, with slightly 
projecting pilasters along the walls ; it has a noble 
cloister, with two stories of orcading Its baptistery, re- 
built early in the 12th century, is a quite separate bmld- 
ing, witii nave and apse, formiag a church dedicated to S. 
Giovanni in Ponte. Pope Lucius HI., who held a council 
at Verona in 1184, ia buried in the cathedral, under the 
pavement before the high altar. The Domimcan church Clmrch 
of S. Anastasia ia a mine of wealth in early examples of of S. 
painting and sculpture, and one of the finest buildings in ^^ ' 
Italy of semi-Gothie style. It consists of a nave in six 
bays, aisles, transepts, each with two eastern chapels, and 
an apse, all vaulted with simple quadripartite brick grom- 
ing,^ It dates from the latter part of the ISth century, 
and ia specially remarkable for its very beautiful and com- 
plete scheme of coloured decoration, much of which is 

® The neighbourhood of Verona is eapeciafly rich in fine limestones 
and marbles of many different fchidB, especially a riose-gramed cream- 
coloured marble and a noh mottled red marble, -winch are largely used, 
not only in Verona, but also m Vemce and other cities of the province 
The same ^nany produces both IdndS, and indeed the same block is 
I sometimes half red and half white, 

* See' Street, JSnoh and MaMe Andi in Italyt London, 1866, p. 

76 sg 

* This type of chnrch was specially adopted by the Dominicans in 
Itals. 
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contemporary witli the building, ' The vaults are very 
gracefully painted with floreated bands along the ribs and 
central patterns in each “ ceU,” in rich soft colours on a 
white plastered ground. The eastern portion of the vault- 
ing, including the choir and one bay of the nave, has the 
older and simpler decorations ] the rest of the nave has 
more elaborate painted ornament, — foliage mixed with 
figures of Dominican saints, executed in the 15th century. 



On the walls below are many fine frescos, ranging from c. 
1300 to the 15th century, including Pisanello’s beautiful 
painting of St George {mentioned below). This church 
also contains a large number of fine sculptured tombs of 
the 14th and 15th centuries, with noble effigies and reliefs 
of saints and sacred subjects. It is mainly built of red 
brick, with fine nave columns of red and white marble 
and an elaborate marble pavement inlaid in many different 
patterns. Its general proportions are specially noble. 
CWcIi The church of S. Fermo Maggiore comes next in interest, 
of S. IVith the exception of the crypt, which is older, the exist- 
Permo. edifice was rebuilt in the 14th century. It's plan is 
very unusual, consisting of a large nave without aisl^, 
the span being between 45 and 50 feet ■ it also has two 
shallow transepts and an apsidal east end. The roof, 
which is especially magnificent, is the finest examprle of a 
class which as a rule is only found in Yenetia : ^ the fram- 
ing is concealed by coving or barrel-vaulting in wood, the 
surface of which is divided into small square panels, all 
painted and gilt, giving a very rich effect. In this case 
the 14th and 15tli century painted decorations are weU 
preserved. Delicate patterns cover all the framework of 
the panelling and fill the panels themselves j at two stages, 
where there is a check in the line of the coving, rows of 
half -figures of saints are minutely painted on bine or gold 
grounds, forming a scheme of indescribably splendid de- 
coration. A simpler roof of the same class exists at S. 
Zeno ; it is trefoil-shaped in section, with a tie-beam join- 
ing the cusps. The church of S. Maria in Organo, rebuilt 
^ Or in oliTOclies bnilt by Yenetian arcbitects in Istiia and other 
subject provinces. 
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by Sanmichele, contains paintings by various Veronese Other 
masters. Though not built till after his death, the church cbnrches, 
of S. Giorgio in Braida, on the other side of the river, was 
also designed by Sanmichele, and possesses many good pic- 
tures of the Veronese school. There are several other fine 
churches in Verona, some of early date. One of the 14th 
century is dedicated to Thomas a Beeket of Canterbury. 

The strongly fortified castle bnilt by the Delia Scala Bridges 
lords in the 14th century stands on the line of the Roman 
wall, close by the river. A very picturesque battlementecl 
bridge leads from it to the other shore, sloping do\m over 
three arches of different sizes, the largest next to the castle 
and the smallest at the other end. There are four other 
bridges across the Adige; one, the graceful Ponte di Pietra, 
wms designed by Fra Giocondo. The IGth-century lines 
of fortification enclose a very much larger area than the 
Roman city, forming a gi-eat loop to the w^est, and also 
including a considerable space on the left bank of the river. 

In the latter part of the city, on a steep elevation, stands 
the castle of St Peter, originally founded by Theodoric, 
mostly rebuilt by Gian Galeazzo YLseonti in 1393, and 
dismantled by the French in 1801. This and the other 
fortifications of Verona were rebuilt or repaired by the 
Austrians, but are no longer kept up as military defences. 

Verona, which is the chief military centre of the Italian 
province of Yenetia, is now being sm-ronnded with a circle 
of forts far outside the obsolete city walls. 

The early palaces of Verona, before its conquest by Palaces. 
Venice, were of very noble and simple design, mostly built 
of fine red brick, with an inner court, surrounded on the 
ground floor by open arches like a cloister, as, for e.xample, 
the Palazzo della Ragione, an assize court, begun in the 
12th century. The arches, round or more often pointed 
inform, vrere decorated with moulded terra-cotta enrich- 
ments, and often with alternating voussoirs of marble. 

The Scaligeri Palace is a fine example, dating from the 14th 
century, with, in tlie cortile, an external staircase leading 
to an upper loggia, above the usual arcade on the ground 
floor. It has a very lofty campanile, surmounted by a 
graceful octagonal upper story. This palace is said to 
have been mainly built by Can Signorio (Della Scala) about 
1370. After the conquest by Venice the domestic build- 
ings of Verona assumed quite a different type. They 
became feeble copies of Venetian palaces, in which one 
form of window, with an ogee arch, framed by the dentil 
moulding is almost always used. The monotony and utter 
lifelessness of this form of architecture are shown in the 
meaningless way in which details, suited only to the Vene- 
tian methods of veneering walls with thin marble slabs, 
are copied in the solid marbles of Verona. From the skill 
of Fra Giocondo (see below), Verona was for many years 
one of the chief centres in which the most refined and 
graceful forms of the early Renaissance were developed. 

The town-hall, with its light open loggia of semidreular 
arches on the ground floor, was designed by Fra Giocondo 
towards the end of the loth century ; its sculptured en- 
richments of pilasters and friezes are very graceful, though 
lacking the vigorous life of the earlier mediseval sculptured 
ornamentation, Verona contains a uumher' of handsome, 
though somewhat miinteresting, palaces designed by San- 
michele in. the 16th century. The finest are those of the 
Bevilacqua,2 Canossa, and Pompei families. The last of 
these is now the property of the city, and contains a gallery 
with some good pictures, especially of the Verona, Padua, 
and Venice schools. As in Venice, many of the 16th-cen- 
tnry palaces in Verona had stuccoed fagades, richly deco- 
rated with large fresco paintings, often by very able 
painters. One of these, the house of the painter Niccolo 

^ The valuable collection of worlcs of art once preserved in the 
Bevilacqna Palace has long since been dispersed. 
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Giolfino^ still lias its frescos in a good state of preservation, 
and gives a vivid notion of what must once have been the 
effect of these gorgeous pictured palaces The episcopal 
palace contains the ancient and valuable chapter hbrary, 
of about 12,000 volumes and over 500 IISS., among them 
the palimpsest of the Inshtutiones of Gams which Niebuhr 
Squares, discovered. The Piazza delle Erbe (fruit market) and the 
Piazza dei Signori, both in the oldest part of the city, are 
very picturesque and beautiful, being surrounded by many 
fine mediaeval buddings. In the former of these a copy 
of the lion of Venice has recently been erected. 

Popnk- Verona had a population of 67,080 in 1871, wbch by 
ton, m- 1881 had increased to 68,741. In spite of its pleasant 
diistry, ami healthy site, Verona is in winter liable to be cold and 
rainy, hke other places which lie along the southern spurs 
of the Alps The Adige, a rapid hut Siallow river, ehrmks 
to an msignificant stream during the summer. Verona 
possesses some silk, linen, and woollen manufacture, and 
carries on a considerable timie in these goods and in gram, 
hide, flax, hemp, marble, drugs, ckc. Amongst the pubhc 
institutions of the place may be mentioned the pubhc 
library (1802), the agricultural aedemy (1768), the 
botanical garden, various good schools and colleges (m- 
cludmg a theological semmary, a lyceum, and gymnasia), 
and numerous hospitals and charitable organizations. 

Eomau Boumn JJfiiTioinA— The most conspicuous of the existiug Roman 

remains, remains is the great amphitheatre, a building of the 2d or 3d cen- 
tury, which in general form closely resembled the Colosseum m 
Rome Almost the whole of its external arcades, with three tiers 
of arches, have now disappeared ; it was partly thrown down by an 
I'ar^quaka in 1184, and subsequently used as a stone-quarry to 
supply building materials. Many of its blocks are still visible in 
the walls of various medimval buudmgs. The intenor, with seats 
for about 20,000 people, has been frequently restored, till none of 
the old seats remain. Traces also exist of extensive baths and 
of a Roman theatre, the latter outmde the most ancient Ime of 
walls, close to the left bank of the river In 1886 portions of a 
number of fine mosaic pavements, dating from the 3d century, were 
discovered extending over a very la^ area under the cloister and 
other parts of the cathedral, about 6 feet below the present floor 
level. A large number of different patterns exist in a good state 
of preservation, elaborate in style, but, like all late Roman mosaics, 
ratner coarsely executed with large temr^^ The Museo Lapidaiio 
contains a fine collection of Roman and Etruscan inscnptionB and 
sculpture, mostly collected and published by Scipione Maffm m the 
18th century. 

Artistic impovtam— In many respects the resemblance between 
Verona and Horenoe is very striking ; in both cases we have a 
strongly fortified city built in a fertile valley, on the hanks of a 
windmg river, with suburbs on higher ground, namg close above 
the lUMu city. In architectural magnificence and in w^th of 
sculpture and painting Verona almost rivalled tho Tuscan mJy, 
and, like it, gave birth to a vaiy large number of arfaets who dis- 
tiMuished mmselves in all branches of the fine arts. 

Painting. Paintmg in Vefona may be divided into four penods. (l) 

first penod is characterized by wall pamtings of pimely native style, 
dosely resembling the early Christian pictures in the catacomls of 
Rome. Examples dating from the 10th to the 11th century have 
been discovered hidden by whitewash on iie oldest parts of the nave 
walls of the chiuroh of S. Zeno They are a very interesting survival 
of the ahnost clasmeal Roman style of painting, and appear to be 
quite free from the generally prevalait Byzantoie influence (iL) 
The Byzantine period seems to have lasted during the 12th and l3th 
centunes (liO The Qiottesque period begins contemporaneously 
wd& fiifocMearo da Zevio and Giacomo degli Avanzi, whose chief 
executed during the second hSf ofthe 14th century. 
paifiteiB ware among the ablest of Giotto’s followers, and 
Ve^roJ^aad Padua wia a number of very beautiful frescos, 
delicate in colour, and remarkable for tihear 
fiiwiwI-Miefepilg amd fietail. (iv ) To the fourth period 
j^tas. Pis»neIlo or Vittore PiSAiiro 
ehpndns the greatest medallist of Italy, 

a phot ofTA|^sehiifq.* Mod: of his frescos in Verona 
have j pra one nf |te4fh^^etill exists in a very perfect 

state vu the chnidi ofB.! np over the arched opt- 
ing off rite sisW SDtth transept ^e 

scene repr^ts 9t ©eoi^ eawi ^ itflbs ifce Conqueat of 

the Dragmi, witSi se^ » |^ipitainoqs fand- 

1 There is eveiy resson to lontfc {hat'T!i^lIo 

was a pupfl of Andrea dd OfuftsgnOi - T' ' t 


0 N A 

scape, and an elaborately painted city in the background The 
only other existmg fresco by Pisanello is an Annunciation m 9 
Fermo Mahore, For PisaneHo’s pupils and other painters of sub- 
sequent date, see Schools ov Paintikg, voL xxi p 443. Domenico 
del Riceio, usually nicknamed Brusasorci (1494-1567), was a pio- 
liflc pamter whose works are veiy numeious m Verona Paolo 

a lian or Paul Vehonese [q v ), though a native of Verona, 
ngs rathei to the Venetian school 

Verona is specially nch m eaily examples of decorative sculpture Sculp- 
(i ) first penod w that of northern or Lombardic influence, ture 
exemplified in the very inteiestmg senes of reliefs which cover the 
western facades of the church of S Zeno and the cathedral, dating 
from the 12th century. These reliefs represent both sacred sub- 
jeetB and scenes of war and hunting, mixed with grotesque monsters, 
such as specially delighted the rude vigorous nature of Die Lom- 
bards , they are aU richly decomtive in efiect, though strange and 
unskilful in detail Part of the western bronze doors^ of S. Zeno 
are especially interesting as bemg among the eailiest important 
examples m Italy of cast bronze leliefs. They represent scenes 
from the life of S Zeno, aie rudely modelled, and yet veiy draraatc 
and sculpturesque m style ^ Many of the I2th-C6ntnry reliefs and 
sculptured capitals m S Zeno are signqfi hy the sculptor, but these 
merely constitute lists of names about whom nothmg is known. 

(li ) !& tho 18th century the sculpture seems to have lost the Lom- 
bard vigour, without acquiring any qualities of superior gi-ace or 
refinement The font m the baptistery near the cathednm is an 
early example of this Each side of the octagon is covered with a 
large relief of a Biblical subject, very dull in style and coarse in 
execution The font itself is interesting for its early form, one 
common in the chief bapbetenes of northern Italy like an island 
in the centre of the great octagonal tank is a lobed moible recep- 
tacle, m which the officiatmg pnest stood while he immersed the 
catediumens. A movable wooden bndge must have been used to 
enable the pnest to cross the water m the surroundm^ tank, (in ) 

The next penod is that of Florentine mflnence. This is exemplified 
lu the magnificently sculptnred tombs of the Della ScaJa lords, 
designed wrth steadily growing splendour, from the simple saico- 
phagus of Martino 1. down to the elaborate erection over the tomb 
of tile fratricide Can Signono, adorned with statuettes of the 
virtues, to the possession of which he could lay so little claim * 

The reeumlient efiSgies and decorative details of these tombs are 
veiy beautiful, but the smaller figures of angels, saints, and virtues 
ore rather clumsy m proportion. The latest tomb, that of Can 
Signorio, erected dunng his lifetime (c. 1870), is signed "Bonmns 
de Campighono Mediolauensis Dioscesis ” This sculptor, though 
of Milanese ongm, belongs really to the school of the Floientme 
Andrea Pisano One characteristic of the 14th and 16th centunes 
in Verona was the custom, also followed in other Lombaidic cities, 
of setting large equestnan statues over the tomhs of powerful mili- 
tary leaders, m some cases above the recumbent effigy of the dead 
man, tts if to represent him in full vigour of life as well ae m 
death. That which crowna the canopy ovei the tomb of Can 
Grands is a very noble, though somewhat quamt, work (iv ) In 
the 15th century the influence of Venice became paramount, though 
this was really only a further development of the Florentine 
manner, Venice itself having been directly influenced m the 14tli 
century by many able sculptors from Florence. 

The architecture of Verena, hke its sculpture^assed through Architec- 
Lombard, Florentine, and Venetian stages (i ) The church of S ture 
Zeno and the cathedral, both of which were mainly rebuilt in the 
12th century, are very noble examples of the Lombardic style, with 
few amgle-li^t windows, and witii the walls decoiated externally 
ly series of pilasters and by alternating bands of red and white, 
in stone or feck. The arenos of tins period are semicircmlar and 
rest on round ooltmms and capitals, richly carved with grotesque 
figures and foliage Most of the external ornamentation is usually 
concentrated on tho western front, which often has a lofly arched 
porch on marble colnmns, resting on griffins or lions devouring 
their prey (ii) The Florentme penod (c. 1260 to 1400) is repre- 
aented by the church of S, Anastasia, and hy many more or less 
mutilated palacea, with fine courts surrounded by arcades m one , 
or more stories. The arches are mostly pointed, and m other 
respects the mflnence of northern Gothic was more direct in Verona 
than in Florence. Solidity of mass and siifiphcity df detail are 
among the characteristics of this penod. (in ) The Venetian period 
(o. 1400 to 1480) was one of little origmality or vigour, the bnild- 
itigs of this date being largely rather dull copies of those at Venice. 

(iv ) The early Renaiseance developed mto very exceptional beauty 
in Verona, mainly through the genius of Fra Qiooondo (1486-1614), 

* They are frequently stated to be of beaten bronze, but they axe 
really cartmgs, apparently hy the etre perdue process. 

* Part of these do(^ are covered with bronze reliefs of scenes from 
the BUfla, which are of still earher date, and were probably brought to 
Verona fiSom the Ehme proyinces. 

^ See an eloquent description by Ruskm, of Venice, in. p. 

70 ^, 
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a native of Terona, who was at first a fnar in the monastery of 
S Mana in Oigano He rose to great celebnty as an architect, and 
designed many graceful and nchly sculptured bmldings in Venice, 
Rome, and even in France , he used classical foims with great taste 
and skill, and with much of the freedom of the older mediseval 
architects, aud was specially remarkable for his rich and dehcate 
sculptured decorations The Roman gateway of Gallienas (men- 
tioned below) supplied a special form of window, with a circular 
arch on pilasters, surmounted by a coraiee , this was copied by Fra 
Giocondo, and has been used by countless architects doivn to the 
present day without any alteration whatever, remai'kable his- 
tory for a design . it was mvented in the 3d eentuiy, revived m 
the 15th, and again copied in the 19th Another of the leading 
architects of the next stage of the Renaissance was the Veionese 
Michele Sanmiohelb (g d ), a great military ongmeer, and designer 
of an immense number of magnificent palaces in Verona and other 
cities of Venetia. His buddings aie stately and graceful in pio- 
portion, but show a tendency towards that dull schmastie classicism 
which m the hands of Palladio put an end to all real life m the art 
History, History —Nothing is certainly known of the history of Verona 
iintd it became a Roman colony with the title of Angiitci, together 
with the rest of Venetia (Tac , Hist., m. 8, and Strabo, p 213). 
Its fertile surroundings, its central position at the junction of 
several great roads, and the natural strength of its position, de- 
fended by a nver dong two-thirds of its circumference, all com- 
bmed to make Verona one of the nehest and most important cities 
in northern Itdy, although its extent within the wls ivas not 
large The existmg remams of wall and gates are shown by in- 

S tions on them to date from the 8d century , the ancient /ossa 
exists as an open canal, so that the did ^rt of the city is 
wholly surrounded by water. One very handsome gateway inside 
Hie ifeman city, now called the Porta de’ Boi-sari, was restored m 
265 by Gallienns. There are, however, traces of a more anaent 
circuit wall and gates on the old line The emperor Constantine, 
while advancmg towards Rome from Gaul, Sieged and took 
Verona (812) , it was here, too, that Odoacer was defeated (489) by 
Theodonc the Goth, who built a pdace at Verona and fi^uentiy 
resided there Verona was the birthplace of Catnllus 
In the Middle Ages Verona giudrially giew in size and import- 
ance. In early times it was one of the chief lesidencea of the 
Lombard kmgs ,® and, thongb, hke other cities of northern Italy, 
it snffered much dunng the Gnelf and Ghibelline stru^les, it rose 
to a foremost position both from the political and the artistic pomt 
of view under its rulers of the Scaliger and Della Scaia familieB 
The first prominent member of the latter family and founder of 
bis dynasly was Martmo I., who ruled over the oity from 1260 
till ms death in 1277. Verona had previously fallen under the 
power of a less able despot, Ezzehno da Romano, who died in 1269 
Alberto della Scaia (died m 1301) was succeeded by his ddeat son 
Bartolomeo, who was confirmed as ruler of Verona by the popular 
vote, and died m 1804 Alhoino, the second son, succeeded his 
brother, and died in 1311, when the youngest son of Alberto, Can 
Grande, who since 1308 had been jomt-lord of Verona with his 
brother, succeeded to the undivided power. Can Grande (Francesco 
deUa Scaia, died in 1329) was the beat and most illustnous of his 
line, and is specially famous as the hospitable patron of Daktb 
(ff V.) Other prmces of this dynasty, which lasm for rather more 
liian a century, were Giovanm (d. 1360), Martmo IL (d. 1361), Can 
Grande II. (d, 1369), and Con Signono (d 1875) In 1389 Gian 
Galeazzo Visconti, dnke of Milan, became by conquest lord of 
Verona, Soon after his death the city fell by treacherous means 
into the hands of Francesco II di Carrara, lord of Padua. In 
1404-6, Verona, together with Padua, was finally conquered by 
Vemce, and remained subject to the Venetians till the overthrow 
of the repubhc by Napoleon m 1797, who in the same year, after 
the treaty of Campo Formio, ceded it to the Austrians with the 
rest of Venetia , and smce that time its political history has been 
linked to that of Vemce. 

See the varlona works) by Scipione Maflhl (Verom IlhutToia, 17SS , Mvmim. 
Verounte, 1748, and La Intka Condlzion M Verona, 1718), also PanvfailtiB, 
AntiguUaies Veroiue, Padna, 1868 , Da PerHco, Dsaerislons di Vesrona, Isa) , and 
for some of the older huMinga Street, Ariofc a7id Marble Archtieniiire, London, 
18S5 (J. H. M.) 

VEROlsrESE, Paolo (1628-1588), the name ordinarily 
given to Paolo Caliabi, or Oaoltarl the latest of the 
great cycle of painters of the Venetian school, ms bom 
in Verona in 1628 according to the best authoritiea (Zan- 
etti and others), or in 1632 according to Ridolfi. His 
father, Gabriele Oalmn, a sculptor, began to tram Paolo 
to his own profession. The boy, however, showed more 
propensity to painting, and was therefore transferred to 

^ As, for example, in Sm Gilljart Scott’s Government offices), White- 
hiill, and many other recent buildings m liOE)ion. 

* Vetoua is the "Bern” of early German legendary hietory, and of 
1^ poems which oelehrate the adbaevemenls of Oharlemagne. 


his uncle, the painter Antonio Badile According to 
Vasari, he was the pupil of Giovanni Cajotto, a painter 
pioficient m architecture and perspective ; this statement 
remains nnconfirmed Paolo, m his early years, applied 
himself to copying from the engravings of Albert Durei 
and the drawings of Parmigiano ; and, having m a singular 
degree the gifts of facdity, retentiveness, and amemty, he 
made rapid progress He did some work in Veiona, but 
found there little outlet for his abilities, the field being 
pretty well occupied by Ligozzi, Brusasorci, Battista d^ 
Moro, Paolo Fannato, Domenico Eiccio, aud other artists. 
Cardinal Ercole Gonzaga took him, when barely past 
twenty years of age, to Mantua, along with the three last- 
named pamters, to execute in the cathedral a picture of 
the Temptation of St Anthony, here Cahari was considered 
to excel his competitors Eetuming to Verona, he found 
himself exposed to some envy aud ill-will. Hence ho 
formed an artistic partnership with Battista Zelotti, and 
they painted together in the territories of Vicenza and 
Treviso. Finally Paolo went on to Vemce In this city 
his first pictures were executed in 1555 in the sacristy 
and church of St Sebastian, an uncle of his bemg prior of 
the monastery. The subjects on the vaultmg are taken 
from the history of Esther; and these excited so much 
admiration that thenceforward Cahari, aged about twenty- 
eight, ranked almost on a par with Tmtoretto, aged about 
forty-five, or with Titian m his eightieth year, and his life 
became a senes of triumphs. Besides the Esther subjects, 
these buildings contain his pictures of the Baptism of 
Cfiirist, the Martyrdom of St Marcus and St Marcellmus, 
the Martyrdom of St Sebastian, (fee. As regards this last- 
named work, there is a vague tradition that Cahari painted 
it at a time when he had taken refuge m the monastery, 
for some reason now unknown. He entered into a com- 
petition for pamtmg the ceihng of the hbrary of St Mark, 
and not only obtained the commission but executed it with 
BO much power that his very rivals voted him the golden 
diaan which had been tendered as an honorary distinction 
At one time he returned to Verona, and painted the 
Banquet in the House of Simon the Pharisee, with Jesus 
and Mary Magdalene, for the refectory of St Mazzaro, — a 
picture now in Tmin. In 1660, however, he was in 
Venice again, working partly in the St Sebastian bmldings 
and partly m the ducal palace. He visited Eome in 1563, 
in the smta of Girolamo Grimani, the Venetian ambassador, 
and acqmred enhanced elevation of style by studymg the 
works of Eaphael and Michelangelo, and especially the 
antique. Eetuming to Venice, he was overwhelmed with 
commissions, almost transcending the resources even of 
hia own marvellous assidmty, fertihty, and promptitude, — 
qualities in which no pamter perhaps has ever surpassed 
him He was compelled to decline an invitation from 
Philip n. to go to Spam and assist in decoratmg the 
EscoriaL One of his pictures of this period is the famous 
Venice^ Queen of the Sea, m the ducal palace He died 
in Venice on the 20ib. (or perhaps 19th^ of April 1588, 
and was buried in the church of St Sebasrian, a monument 
being set up to bim there by his two sons, Gabriele and 
C^rlo, and bis brother, Benedetto, all of them pamters 

Beyond his magnificent performances as a painter, the known 
mmdents in the life of Paul Veronese are (as uml be peiceived from 
the above accoimt) very few That he was prosperous is certain, 
and that he was happy la an almost necessary inference from the 
character of his pictow, on which the joy of livmg is ineffaceably 
stamped. He was honoured and loved, being kmd, amnhle, gener- 
ous, and an excelleut father. His person is well known from the 
portraits left by himself and others : he waa a dark man, rather 
good-looking than otherwise, somewhat bald in early mid)lle age, 
and with nothing to mark an exceptional energy or turn of char- 
acter In his works the first quality which strikes one is the palatial 
splendour— giund architecture, stately vistas, personages of eaajr 
and afiEable dignity lu sumptuous costumes, the crowded assemblies^ 
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the luxury of ennronuieiit, the air and light, the graceful and 
abundant poise of action and of limb, the rhy^mic movement, the 
sweet and lordly variegation of tmt. The pictorial inspimtion is 
entirely that of the piercing and comprehensive eye and the magical 
hand— not of the mmd , for Yeronese yields none but negative 
results to the touchstone either of exalted and profound imagma- 
tion or of searching and constructive common-sense The human 
form and fime are given ivith decorous comehness, often with heaniy 
He constantly painted his figures and faces from the hfe, thus 
securmg range and precision of character ; but of individual apposite 
expression there is next to none, and of reasoned reahstic contact 
with the professed subject matter — whether in general disposition, 
in costume and accessory, or in attitude and effort of mmd — ^there 
18 frequently no trace at alL In fact, Paolo Veronese is pre- 
emmently a pamter working pictonally, and in no wise amenable 
to a hteraiy or rationalizing standard you can neither exhibit nor 
vindicate his scemc apparatus by any transcription into words He 
enjoys a sight much as Anosto enjoys a story, and displays it m 
form and colour with a zest like that of Ariosto for language and 
verse. As we have already indicated, he was supreme in represent- 
ing, without huddling or confusion, numerous figures m a lununous 
and diffused atmosphere, while m iichness of draperies and trans- 
parency of shadows ne surpassed all the other Yenetians or Italians 
In gifts of this kind Eubens alone could be pitted a^mst him. In 
the moderation of art combined with its profusion fie far excelled 
Eubens , for, dazzimg as is the first impression of a great woik by 
Veronese, there la m it, in reality, as much of soberuess and serenity 
as of exuberance. By variety and apposition he produces a most 
brilliant effect of colour ; and yet hia hues are seldom bnght He 
hoards his primary tmts and ms high lights, hke a nch miser who 
knows how to play the genial host on occasion. A colossal spon- 
taneity, to which a great result is only a small effort of faculty, is 
the cmef and abiding impression derived from contemplating his 
works. He very rarely produced small pictures . the spacious was 
hia element. 

Of all Veronese’s pamtmgs the one which has obtained the 
greatest world-wide cdebnty is the vast Marriage at Cana, now in 
the Louvre. It contains about a hundred and twenty figures or 
heads— those in the foreground being larger than life Several of 

them are portraits. Among the personages specified (some of them 
probably without sufficient reason) are the Marquis del Vasto, 
Queen Meaner of France, Francis L, Queen Mary oi England, Sul- 
tan Soleyman I , Yittona Colonna, Charles V., Tmtoretto, Titian, 
the alder Baasano, Benedetto Oalian, and Paolo Veronese himself 
(the figure playing the viol). It is impossible to look at this picture 
without astomshment ; it enlaroea one’s conception of what pic- 
torial art means and can do. The only pomt of view from which 
it fails is that of the Hew Testament narrative , for there is no 
more relation between the QaJilean wedding and Veronese’s court- 
banquet than between a true portrait of Lazarus and a true portrait 
of Divas This stupendous performance was executed for the re- 
fectory of the monastery of S. Giorgio Magmore in Venice, the con- 
tract for it bemg signed in June 1S62 and toe picture completed in 
September 1663. Its price was 324 silver ducats ( =£l60),alongwith 
the artist’s living-expenses and a tun of wme. There are five other 
^at hanquet-pictiiies by Cahari, only inferior in scale and excal- 
Tence to this of Cana. One of them is also m the Louvre, a Feast 
in the Mouse of Simon the Pharise^ painted towards 1670-75 for 
the refeetoiy of the Servites in Venice. A different version of the 
Same theme is in the Brera Gallwy of Milan. The Feast of Simon 
the IiOTer, 1670, was done for the refectory of the monks of St 
Sebastian, and fffie Feast of Levi (St ISdjatthew), 1578, now in the 
Venetian academy, for the refectory of the monks of St John and 
St Paul In eatm instance ike price barely exceeded the cost of 
the materials, ao different were the conditions under which an 
artist even of the first celebrity, as Veronese then wan worked in 
Italy in the 16th century &om the conditions prevailmg at the 
present day. The Louvre contains ten other specimens of Veronese, 
notably the Susanna and the Elders, and the Supper at Emmaus, 
In the London Hational Gallery are six examples The most 
"beauttfel is St Helena’s Vision of the Cross, founded upon an en- 
jMvpig by Marcantomo after a diawmg supposed to be the work 
df Far more femous than this is the Family of Danus 

ai ^ y defi Al«k®nder the Great after the Battle of Issna — ^the 
fefetaien Pephsestion for Alexan^r, It was 
and W even been termed (very unreasonably) 
VeNi«iB*8 works. ^ The prmcipal figures 
sid it is said that Caliati was ac- 

dejbaiumw yifia at Bate, and there pamted 

pis worn, 4nd,»cto ipet family that he had left 

Anothrar 

mdtiwm tife Hationai the Bull, is a study 

^ largu ih ^ Vienna, and ta- 

Mmbles one m the duosL.nilao# i m Veiietian aca- 
demy contains' fourteen worfo Igr Va^unoak ' the finest— it 

is indeed a singnlar and dhefee nu&ferpfecd-^fek ccmpaEfitirelj 
snudJ picture of the Battle of Leimnto, iS heaven 


pouiing light upon the Christian fleet and daikness on the 
Turkism In the Uffizi Gallery of Floience are two specimens of 
exceptional beauty — the Annunciation and Esthei Presentmg her- 
self to Ahasuerus ; for delicacy and charm this latter work yields 
to nothmg that the master produced In Verona St George and 
St Julian, m Brescia the Martyrdom of St Afra, and in Padua the 
Martyrdom of St Juatina are works of leading lenown. The draw- 
ings of Veronese are very fine, and he took pleosme at tunes m 
engraviiig on copper. 

The brother and sons of Paolo already mentioned, and Battista 
Zelotti, were his principal assistants and followers. Benedetto 
Calian, the brother, who was about ten yeais youngei than Paolo, 
is reputed to have had a very large share in designing and execut- 
mg the architectural backgrounds which form so couspicuous a 
feature m Paolo’s compositiona If this is not overstated, it must 
bo allowed that a substantial share m Paolo's fame accrues to 
Benedetto , for not only are the backgrounds admirably schemed 
and hmne4 hut they govern to a large extent the invention and 
distribution of the groups Of the two sons Oailo (or Cailetto), 
the younger, is the better known. He was bom m 1670, and was 
the favourite of his father, who sent him to study under Basaano 
He produced vanous noticeable works, and died young m 1696 
Gabnele, horn in 1568, attended, after Carlo’s death, almost en- 
tirdy to commercial affairs j his works in painting aie rare. All 
three were occupied after the death of Paolo m finishing his 
pictures left uncompleted. 

See Bidolfi, he Meramglie ddl' Arte, &c , Dal Pozzo. Vite de’ Pittorl VeroneH, 
ice., Zaaeta, Della Pittura VeneeUma, &o , and Lanzi (W M K.) 

VEEONIC^A, St. Accordingto the BoHandists (4thl’e'b ), 
Varonica or Berenice was a pious wom^ of Jerus^em who, 
moved with pity as Jesus bore Hjs cross to Golgotha, gave 
Him het kerchief that He might wipe the drops of agony 
from His brow. The Lord accepted the offermg and after 
using it handed it back to her, bearing the image of His 
face miraculously unpressed upon it. According to various 
forms of the legend, Veronica is identified with the mece of 
Herod the Great, with the woman whom CJhnst healed of 
an issue of blood (Mark v. 25 sg.. Matt iz. 20 sq,\ with a 
woman who afterwards, along with fifty others, young men 
and maidens, suffered martyrdom at Autioch, and wiSi the 
beloved of one Amator, who is described as “famulus S 
Virgmis Marise et Joaephi, et Domini bajnlus ac nntricius,” 
who aiterwards became an ascetic and died at Koqnemadore 
(Eupes Amatons) near Bordeaux. Current tradition in 
the Eoman Church has it that Veronica was able to heal 
Tiberius of a grievous sickness with her napkin, and that 
the emperor, thus convmced of the divinity of Christ, forth- 
with sent Pilate mto exile . T his napkm {mdanum) was 
in the time of Pope John VII (705) in the church of S. 
Maria Maggiore in Eome, but is now in St Peter’s, though 
possession of it is indeed claimed also by Milan and Jaen 
(Spain). The BoUandist form of the story cannot be traced 
further back than to about the second quarter of the 15th 
century; but in a MS. of the 8th century, now m the 
Vatican, Veronica is said to have painted, or caused to he 
painty the portrait of Christ after she had been healed 
by Him. El ' the 13th century we find the miraculous 
picture itself spoken of as “figura Domini quae Veronica 
dicitur,” and this has suggested to archaeologists the ques- 
tion whether the legend of the woman. Veronica may not 
have arisen by confusion out of a totally distmct legend 
as to a vera icon (ctxtov), such as that which, according to 
Greek tradition, Jesus sent with an autograph letter to 
Abgarus of Edessa St Veronica is commemorated on 
Shrove Tuesday, but her festival is not of obligation. 

See Karl Pearson’s Dia JRwiica, ei% Beiirag mr OeschAckte 
OhnstvsWdes in- ifKfeZoZfer (Strashurg, 1887), which contains a 
discuBsioa of the evolution of the story and much interesting matter 
relating to the hymnological, htutgicM, and artistic aspects of tiie 
subject 

VEEEES (c 112-43 b.o.), whose name has been btanded 
with everlasting infamy by tiie speeches of Cicero, was the 
bad son of a bad father. The elder Verres was an old hand 
at Jobbery and bribery, and some of his son’s ill-gotten 
gains found their way into his pocket. He had some sort 
of connexion with the dictator Sulla, and it was throngh 
tins probably that he rose to be a senator, possibly, though 
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this 13 very douttfiilj lie may liave belonged to some branch 
of the Cornehan family, or have been adopted into it. The 
younger Verres held his first important appointment about 
82 B 0 . as quaestor of the consul Carbo in Cisalpine Gaul. 
This implies that he was then of the democratic party 
of Manus j but he left it the same year, after having 
deserted and betrayed Carbo and embezzled the pubhc 
moneys of -which as quaestor he had the handlmg. 
As a reward for his treachery he got out of Sulla a 
shce of the landed property of some of the proacnbed 
citizens of Beneventum, and Sulla probably screened him 
m the following year when he was -threatened -witii an 
action by the treasury officials for his peculations under 
Carbo Next year, 80 b o , he was m Asia on the staff of 
DolabeUa, governor of Cilicia, where he again acted as 
quaestor. The governor and his subordinate plundered in 
concert, till in 78 B o. DolabeUa had to stand his trial at 
Rome, and -was con-victed, mainly on the evidence of Yerres, 
who ^us secured a pardon for himself. In 74 b.c he 
was elected praetor, bnbmg heavily, it -was said, and he 
had what was termed the city praetorship, which gave him 
aU the powers of an Enghsh lord chancellor, wliffi but in- 
adequate checks on their abuse. Verres, as a creature of 
SuUa’s, in several of his judicial decisions turned them to 
political ends for the advantage of himseK and his party. 
After his year of prsetorship Verres went as governor to 
Sicily, the richest and most attractive of the Roman pro- 
vmces, with its treasures of Greek art, its Greek civiliza- 
tion, and its many noble and beautiful cities. Rome had 
recognized the claims of Sicily to a kmdly and mdulgent 
rule, and the people were for the most part comfortable 
and contented. But under Verres the island experienced 
more utter misery and desolation than it had felt amid Idle 
horrors of that long and fierce struggle, the Rirst Punic 
"War. The corn-growers, and the revenue collectors or 
“publicans,” were ruined by exorbitant imposts or by the 
imqmtous cancelling of contracts; temples and private 
houses were robbed of their works of art, which to 
the Sicilian Greek were even dearer than his money, 
and to all this were added insult and outrage. Men 
who had the Roman franchise, which was now beginning 
to be widely diffused, were among the victims of Verres • 
one was scourged publicly at Messana on an unproved 
charge. Verres returned to Rome in 70 b o., -with plunder 
whicffi he boasted would enable him to hve in ease and 
luxury, even if he had to surrender two-thirds of it to 
bribe a Roman jury. The prosecution which he antici- 
pated was commenced the same year by the pro-vmcials of 
Sicily, and was at their request undertaken by Cicero. 
Verres entrusted his defence to the most eminent of Roman 
advocates, Hortensins, and he had the sympathy and 
support of several of the leading Roman nobles. The 
court before which he was to be tried was composed 
exclusively of senators, some of whom might be his 
personal friends. But the presiding judge, the city prffitor 
Acihus Glahiio, was a thoroughly honest man, and his 
assessors were at least not accessible to hnbery. Cicero 
took care -that the e-ndence should be overwhelming, and 
he had a host of witnesses in readiness, not only from the 
ill-used towns of Sicily, but from every part of the Greek 
world. The trial, one of the most memorable in antiquity, 
began early in the August of 70 b o., after an unsuccessful 
attempt by the counsel for Verres to get it adjourned to the 
following y^, when Hortensins would himself be consul 
and -the presiding judge, Metellus, one of his political 
friends. Cicero opened the case -with a comparatively 
brief speech (Actio JPrima in Vcrrdm), following it up -witii 
the examination of witnesses auft documentary evidence, 
and oon-vinciag Hortensins that his client’s cause was 
hopeless. Before the expiration of the nine days aUowed 
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for the prosecution Verres was on his way to Marseilles , 
there he hved m exile to the year 43 B.c., -with abundant 
means of enjoying life in his own way The story went 
(Pliny, M , xxxiv. 2) that his name was on the pro- 
scription list of Marcus Antomus, and that in fact he owed 
his death to the murderer of Cicero. 

Yerres may not have been quite so black as he la pamteii by 
Cicero, on whose speeches we d&pencl entirely for our knowletlge of 
the man, but there can hardly be a doubt that he stood pre-emineut 
among the worst specimens of Koman piovincial govemors. It is 
cruelly unjust to the memory of Warren Hastings to su^st a 
conmanson between him aud Yerres, though between the tivo 
trials, between the charges made, and the general chameter and 
circumstances of the proceedm^ there axe points of stiiking re- 
semblance. But there is a clearly marked dmeience Veries eared 
simply for himself , Hastings thought much of the greatness and 
^ory of his coimfry For one thing indeed we have to thank 
verres, — ^for the detailed deecnption of Sicily and its Greek art 
treasures which we have m Cicero’s famous Yemne orations 

VERROCCHIO, Anbeea del (1435-1488), one of the 
most distinguished Elorentme artists of the 15th century, 
equally famed as a goldsmith, sculptor, and painter, was 
bom at Elorence in 1435. He was the son of Michele di 
Francesco de’ Cioni, and took his name from his master, 
the goldsmith Ginliano VerroechL Except through his 
work^ little is knowTi of his life. As a painter he occupies 
an important position from the fact that Leonardo da Vinci 
and Lorenzo di Credi worked for many years m his bottega 
as pupils and assistants. Only one existing painting can 
be attributed -with absolute certamty to Verrocchio’s hand, 
the celebrated Baptism of Christ, originally paiuted for the 
monks of Vallombrosa, and now in the academy of Flor- 
ence. The figures of Christ aud the Baptist are executed 
■with great vigour and refinement of touch, but are rather 
hard and angular in style. As Vasari says, Verrocchio 
“ebhe la maniera alquanto dura e cmdetta.” The two 
angels are of a much more graceful cast ; the face of one 
is of especial beauty, and Vasan is probably right in say- 
mg that this head was painted by the young Leonardo. 
Otiier pictures from Verrocchio’s bottega probably exist, as, 
for example, two m the National Gallery of London -wrongly 
attributed to .Ant. PoUaiuolo — ^Tobias and the Angel (No. 
781) and the very lovely Madonna and Angels (No. 296), 
both veiy brilliant and jewel-like in colour. One of the 
angel faces in the latter picture strongly recalls the expres- 
sion of Leonardo’s heads, while the whole scheme of pure 
glowing colour closely resembles that employed by Di Credi 
in his graceful but slightly weak pictures of the Madonna 
and (^d. This exquisite painting, one of the gems of 
the National Gallery, may possibly have been painted from 
Verrocchio’s design by Lorenzo di Credi while he was 
under the immediate influence of his wonderful feUow-pupil 
Da Vinci,^ 

In examining Verrocchio’s work as a sculptor we are 
on surer ground. One of his earhest works was the 
beautiful marble medallion of the Madonna, over the tomb 
of Leonardo Brum of Arezzo m the church of Santa Croce 
at Florence, executed some years after Brum’s death 
(1443). In 1472 Verrocchio completed the fine tomb of 
Giovanni and Piero de’ Medici, between tiie sacristy and 
the lady chapel of San Lorenzo at Florence. This con- 
mats of a great porphyry sarcophagus enriched -with 
magnificent acanthus foliage in bronze. Above it is a 
graceful open bronze grill, made like a network of cord- 
age, In 1474 Verrocchio began -the monument to 
C&rdmal Forteguerra at the west end of Pistoia cathedral 
The kneeling figure of the cardinal was nevm completed, 
and now lies in a room of La Sapienza, hut the whole 
design is shown in what is probably Verrocchio’s original 
day sketch, now in the South Kensington Museum (see 

^ See Grovre and Cavaloaselle, Pamtaaig in Italy, London, 1864, u. 
p 400 aj 
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fig.). Tlioiigli tliis work was designed by Yerrocckio, 

the actual esecutioa of it wes entrusted to his assistant, 

the Fiorentiiie Lor- 
enzetto. In 1476 
Verrocchio model- 
led aud cast the 
line hilt too real- 
istic bronze statue 
of David, now in 
the Bargello (Flor- 
ence) ; and in the 
following year he 
completed one of 
the reliefs of the 
magnificent silver 
altar-frontal of the 
Florentine baptis- 
tery, that repre- 
senting the Be- 

heading of St John. 

Verrocchio’s other 
works in the pre- 
cious metals are 

now lost, but Va- jj 
sari records that he j| 
made many ela- ‘ ^ 

borate pieces of sketdi for the montiment of Cardinal 
plateandjewellery, Porteguerra, shomng the kneeling portrait 
such as morses for of the cardinal, which is not in the actnal 

rnnpc! ns well as monument ; a very poor modem figure oc- 
copes,_ as weii as 

a series of silver 

statues of the Apostles for the pope’s chapel in the Vatican. 
Between 1478 and 1483 he wms occupied in making the 
bronze group of the Unbelief of St Thomas, which still 
stands in one of the external niches of Or San Michele 
(Florence). He received 800 florins for these two figures, 
which are more remarkable for the excellence of their 
technique than for their sculpturesque beauty. The 
attitudes are rather rigid, and the faces hard in expression. 
Verrocchio’s chief masterpiece was the colossal bronze 
equestrian statue of the Venetiau general Bartolomeo 
Colleoni, ivhicli stands in the piazza of SS. Giovanni e 
Paolo at Venice. Verrocchio received the order for this 
statue in 1479, but had only completed 
the model when he died in 1488. In 
spite of his request that the casting 
should be entrusted to his pupil Lorenzo 
di Credi, the work was given to Ales- 
sandro Leopardi by the Venetian senate, 
and the statue w^as gilt and unveiled in 
1496.^ There appears to be no doubt 
that the model w'as completed by Ver- 
rocchio himself, and that nothing more 
than itis reproduction in bronze should 
be attributed to the much feebler hand 
of Leopardi, vrho, however, has set his 
own name alone on the belly-band of the 
horse— ALEXAMDBB • LBOPAEBVS V. 

E, OPUS, This is perhaps the noblest 
equestrian, statue in the world, being in 
some respects superior to the antique 
bronze of hlarcus Aurelius in Home and 
to that of Gattamelata at Padua by Donatello, The 
horse is designed with wonderful nobility and spirit, 
and the easy pose of- the great general, combining perfect 
balance with absolute ease and security in the saddle) is a 
maiwel of sculpturesque ability.^ Most remarkable skill 
is shown by the way in which Verrocchio has 


the strongly marked features of the general, so that 
nothing of its powerful efiect is lost by the lofty position 
of the head.2 According to Vasari, Verrocchio was one of 
the first sculptors who made a practical use of casts from 
living and dead subjects. He is said also to have produced 
plastic wmrks in terra-cotta, wood, and in ivax decorated 
with colour. As a sculptor his chief pupil was Francesco 
di Simone, the son of that Simone -whom Vasari wuongly 
nulls a brother of Donatello. Another pupil was Agnolo 
di Polo (Paolo), who worked chiefly in terra-cotta. 

Verrocchio died in Venice in 1488, and was buried in 
the church of St Ambrogio in Florence. (j. h. m.) 

VERSAILLES, a town of France, chef -lieu of the 
department of Seine- et- Oise and an episcopal see, lies 
11 miles west-south-west of Paris, with which it is con- 
nected by railways on both hanks of the Seine and by 
a tramway. The town owes its existence to the palace 
(460 feet above the sea) built hy Louis XIV. The fresh 
healthy air and the nearness of the town to Paris have 
attracted many residents, and the interest attaching to the 
place drawls crowds of visitors. The population in 1881 
was 48,012 ; in 1886 it was 49,514 (comimme 49,852), 
including about 10,000 military. 

The three avenues of St Cloud, Paris, and Sceaux converge in 
the Place d’Armes. Between them stand the former stables of 
the palace, now occupied by the artillery and engineers. To the 
south lies the quarter of Satory, the oldest i)art of Versailles, with 
the cathedral of St Louis, and to the north the new_ quarter, with 
the church of Noti'e Dame. To the west a gilded iron gate and 
a stone halnstrade shut off the great court of the palace from the 
Place d’Armes. On either .side are allegorical groups, besides 
statues of the statesmen Stiger, Sully, Eichelieii, and Colbert, the 
soldiers Duguesciin, Bayard, Tnreune, and Conde, the sailors 
Duquesne, Tourville, Dnguay-Trouin, andSuffren, and the marshals 
Jonrdan, Massena, Lannes, and hlortier. At the highest point of 
the court there is an equestrian statue in bronze of Louis XIV., 
and to the right and left of this stretch the long wings of the palace, 
while behind it stand the central buildings one behind the other 
as far as the Marble Court. Here all the lines of construction 
meet, and here were the rooms of Louis XIV. To the north the 
Chapel Court and to the south the Princes Court, with vaulted 
passages leading to the gardens, separate the side from the central 
buildings. On the latter is the inscription “A toutes les gloires 
de la France,” which Louis Philippe justified by forming a collec- 
tion of five thousand worts of art (valued at £1,000,000), com- 
memorating the great events and persons of French history. The 
palace chapel (1696-1710), the roof of which can be seen from afar- 
rising above the rest of the building, was the last work of Mansard. 



^ See Gajs Cart. IrtM., i. p. 367. 

® See SCULPTUEE, vol. xxi. p. 568, fig. 18. 


Plan of Versailles. 


Opposite the altar is the kings gallery, which communicates with 
the rooms on the first floor of the palace. The ground-floor of tliu 
noirth wing on the garden side contains eleven halls of historical 
pictures from Clovis to Louis XIV,, and on the side of the interior 
courts a gallery of tombs, statues, busts of kings and celelnities 
of France for tire same period. The Halls of the Crusades ojren oil" 


* See Selvatico, Arch, e in Yenesin, 1847; Gicogiiara, Fuh- 
hrickepiu Go^d&ite di V&iezia, 1853; and Milanesi’s ed. of Vasari, iii. 
■p. Wtsq. 
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this gallery, and are decorated with the arms of crusaders, kings, 
Ijnncea, lords, and knights, and with those of the grand-maatera 
and knights of the militaTy relimona orders On the first floor of 
the north wing on the garden side are ten halls of pictures com- 
memorating historical events from 1795 to 1865 , on the court side 
IS the gallery of sculpture which contains the Joan of Arc of the 
Princess Mane of Orleans, and there are seven halls chiefly 
devoted to French campaigns and generals m Africa, Ita^, the 
Cnmea, and Mexico, with some famous war pictures by Horace 
Vemet The second story has a portrait ^Uery. In the north 
wing IS also the theatre built under Louis XY hy Gabnel, which 
was first used on the 16th of May 1770 on the marnage of the 
dauphin (afterwards Louis XVI ) and Mane Antoinette. Here, 
on 2d October 1789, the celebrated banquet was mven to the 
Gardes du Corps, the toasts at which provoked the nets that 
drove the royal family fiom Versailles , and here the national 
assembly met from 10th March 1871 tiU the proclamation of the 
constitution in 1876, and the senate fi-om 8th March 1876 till the 
return of the two chambers to Pans in 1879. The central build- 
ings of the palace project mto the garden. On the ground floor are 
the halls of celebrated wamors (once the anteroom of Madame 
de Pompadour), marshals, constables, and admirals. The Great 
Dauphin (sou of Louis XIV ), the duke and duchess of Bern, the 
dauphin (son of Louis XV ), Madame de Monteapan, Madame de 
Pompadour, and the daughters of Louis XV all hved in this part 
of the palace The gallery of Louis XIII , decorated with his- 
torical pictures of his and Louis XIV ’s time, leads to the halls 
surrountog the Marble Court One of these contains many plans 
of battles, and at its door Louis XV. was wounded by Damiens m 
1767. The lobbies of the ground floor are full of busts, statues, 
and tombs of kings and celebrated men. The &mons state rooms 
are on the first floor On the garden side, facmg the north, are a 
senes of seven haHs, — among them that of Hercules, till 1710 the 
upper half of .the old chapel, where the dukes of Chartres, Maine, 
and Burgundy were mamed, and Bossuet, Massillon, and Bourda- 
loue preached, the Hall of Mercury, where the coflan of Louis 
XIV stood for eight days after his death ; and the Hall of Apollo, 
or throne room To the fi:‘ont of the palace, lacing the we^ are 
the GaUenes of War and Peace, with allegoncal pictures, and the 
Glass ChilleiT, built by Mansard m 1678 (240 feet long, 84 wide, 
and 43 high), having 84 arches, 17 of which are Med with 
windows looking on the gardens and 17 with large mirrors. The 
gallery is overloaded with ornament, and the pictures by Lebrun, 
the trophies and figures of children hy Coysevox, and the insenp- 
tions attributed to Boileau and Itacme all glorify Louis XIV 
This gallery was used by him as a throne room on state occasions. 
Here the king of Prussia was proclaimed emperor of Germany on 
16th January 1871. Connected with the Gallery of Peace is the 
queen’s room, occupied successively hy Mane Th4rfese, Marie Lec- 
zmska, and Marie Antomette, where the duchess of AngoulSme 
was bom, the duchess of Burgundy died, and Mane Antomette 
was almost asaaasmated on 6tli October 1789 The Coronation 
Hall IS so called from David’s picture of Hapoleon’s coronation, 
which 18 regarded as the artist’s masterpiece. This hall opens on 
the marble, or queen’s, staircase Behind the Glass Gallery on 
the side of the court are the rooms of Louis XIV. The CM de 
Bceuf, named from its oval window, was the anteroom where the 
courtiers waited till the kmg rose In it is a picture representmg 
Louis XIV. and his family as Olympian deities ; and it leads to 
the bedroom m which Louis XIV. died, after using it from 1701, 
and which Louis XV occupied from 1722 to 1738 To the north 
of the Marble Court are the “petits appartements ” of Louis XV. 
and to the south those of Mane Antoinette Among the former is 
the Porcelain Gallery, where every year under Louis XVI the best 
work made at Sevres was displayed On the second floor of the 
buildings surronndmg the Stap Court Madame du Bany lived, 
and Louis XVI. afterwards worked at lookmaking !Mane Th&^ 
and Mane Leezmska had previously used the "petits apparte- 
ments ’’ of Mane Antoinette, one of the rooms of which is orna- 
mented with woodwork of her time In this part of the palace 
Madame de Maintenon and the duke of Burgundy had rooms, 
those of the latter heme afterwards occupied by Cardinal de Fleuiy 
and the duke of Pentmevre. In the south wmg of the palace, on 
the ground floor, are the Imperial GaUenes (the first rooms of 
which were used by the duke and duchess of Bourbon under Louis 
XLV.) and the rooms occupied by the president of congress when 
the two legisHtivs bodies meet toother at Versailles. A sculptore 
gallery contains bnsbs of celebrated scholars, artists, generals, and 
public men from the tune of Louis XVI onwards. In the south 
wmg is also the room where the chamber of deputies met firom 
1876 till 1879, and where the congress has since sat to revise the 
censtitation of 1876 and to elect the president of the repubhe. The 
first floor is almost entirely occupM by the Battle Qalleiy (304 
feet lon^ and 48 wide), opened in 1886 on the site of rooms used 
by Monmeur the brother of Louis XIT. and the duke and duchess 
of Chartres. It is ligh,ted from above, and the walls are hung 
with pictures of French victories. In the wmdow openings are the 
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names of soldiers lolled while fighting for France, with the names 
of the battles m which they felX and there are more than eighty 
busts of prmcGS, admirals, constables, marshals, and celebrated 
warriors who met a similar death. Another room is given np to 
the events of 1830 and the accession of Louis Phihppe, and a gal- 
leiy contains the statues and busts of kings and celebrities &m 
Hulip VI. to Louis XVI In the rooms of the second story are 
poi traits (mostly modem), sea-pieoes, pictures of royal lesidences, 
and some histoncal pictures of the tune of Loms Phihppe. 

The gardens of Versailles were planned hy Le N6tra The best 
view 18 obtained from a balcony of the Glass Gallery. The ground 
falls away on every side from a terrace adorned with ornamental 
basins, statues, and bronze groups. Westwarda from the palace 
extends a broad avenue, planted with large trees, and having 
along its centre the grass of the “Tapis Vert’’ , it is contmued by 
the Gland Canal, 200 feet wide and 1 nude long On the south two 
splendid staircases of 108 steps, 66 feet wide, lead past the 
Orangery to the Swiss Lake, 1312 feet long and 460 wide, beyond 
which IS the wood of Satory On the north an avenue, with 
twenty-two groups of three children, each group holding a marble 
basin, from which a jet of water nses, slopes gently down to tlie 
Basin of Heptnne, remarkable for its fine sculptures and abundant 
water. The Orangery (built m 1685 by Mansard) is the finest 
piece of architecture at Versailles , the central gallery is 608 feet 
long and 42 wide, and each of the side galleries is 875 feet long 
There are twelve hundred orange-trees, one of which is said to be 
466 years old, and three hundred other kmds of trees. The alleys 
of the parks are ornamented with statues, vases, and regularly-cut 
yowa, and bordered by hedges surroimding the shrubberies Be- 
tween the central terrace and the Tapis Vert is the Basm of Latona 
or the Frogs, with a white marble group of Latona with Apollo and 
Diana. Beyond the Tapis Vert is the large Basm of ApoUo, who 
ifl represented m his chmiot drawn hy four norses ; there arc three 
jets of water, one 60, the others 60 feet in height The Grand 
Canal is stdl used for nautical displays ; imder Loms iMV it was 
covered with Venetian gondolas and other boats, and tbe evening 
entertainments usually ended with a display of fireworks Around 
the Tapis Vert are numerous groves, the most remarkable being the 
Ballroom or Rockery, with a waterfall , the Queen’s Shrubbery, 
the scene of the mtngue of the diamond necklace , that of the 
Colonnade, with thirty-two marble columns and a otoup of Pluto 
carrying off Proserpme, by Girardon ; the King’s Shrubbery, laid 
out in the English style by Louis Phihppe , the beautiful Grove of 
Apollo, with a group of that god and the nymphs, hy Girardon , 
and the Basm of Enceladus, with a mt of water 76 feet high. 
Among the chief atti'actions of Versailles are the fountama and 
waterworks made hy Loms XIV. m imitation of those he had seen 
at Fouq^uet’s chateau of Vaux. Owing to the scarcity of water at 
Veraailles, the works at Maelt-lb-Eoi (y v ) were constructed m 
order to bring water firom the Seme ; but part of the supply thus 
obtamed was diverted to the newly-erected ch&teau of Marly. Vast 
sums of money were spent and many lives lost in an attempt to 
bring water from the Eure, hut the work was stopped hy the war 
of 1688 At last the waters of the plateau between Versailles and 
Rambomllet were collected and led by channels (total length 98 
nules) to -file gardens, the soil of which, covers mnumerable pipes, 
vaulla, and aqueducts. The total volume of water annually brought 
to Versailles is about 176,000,000 cubic feet, of which two-firas 
supply the town and the rest the park. 

BOTond the present park, but within that of Louis XIV , are the 
two THanons. The Grand Trianon was ongmaUy erected as a 
retreat for Loms XIV in 1670, hut m 1687 Mansard hmlt a new 
palace on its site Loms XV., after establishing a botanic ^rden, 
made Gahnel build m 1766 the small pavilion of the Petit 'manon, 
where the machinery is still shown by which his supper-table came 
up through the floor It was a favourite readence of Marie 
Antomette, who had a garden laid out m the Enghsh style, and 
hved an imaginary peasant-life. The Grand Trianon is a one-?toned 
buildmg wim two wmgs, and has been occupied by Monsieur 
(Louis XlV.’s brother), by the Great Dauphin, the duke oi Burgundy, 
the duchess of Orleans, Kapolaon I., and Louis Philipiie and his 
court The duke aud duchess of Orleans hved in the Petit Trianon, 
The gardens of the Grand Trianon are in the same style as those 
of Versailles, and there is a museum with a ennous collection of 
state carriages, old harness, &c. 

Apart from the palace, there are no bmldinss of mterest in 
Versailles, the dmreh of Hotre Dame, built by Mansard, the 
cathedral of Bt Lords, built by his grandson, the Protestant church, 
and the English chapel being m no way remarkable The cele- 
brated court IS now used as a museum The large and 

sumptuous palace of tbe prefecture was built during the second 
empire, and was a residence of the president of the repubhe from 
1871 to 1879 The library consists of 60,000 volumes , and the 
mihtary hospital formerly accommodated 2000 people in the service 
of the palwe. There are a statue of General Hoche and one of 
Ahh4 de T Ep4e in the town. A school of horticulture was founded 
m 1874, attached to an excellent garden, near the Swiss Lake. 

XXIV. — 33 
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Versaillea is the seat of a school of artillew and of a school for 
non-commissioned officers of the artillery and engineers. 

EiMory . — ^Louia XIIL often hnnted in the woods of YersaiUes, 
and biult a swan paTilion at the comer of what is now the Ene de 
La Pompe and the avenne of St Cloud. In 1627 he entrusted 
Lemerder with the plan of a cMtean, and in 1632 bought the land 
from Franjois de Gondi, first archbiAop of Paris, for £2640 In 
1661 Levan made some additions, and in 1682 Louis XIT toot up 
hie lesidence at Yetsailles, and mve llansaKl orders to erect the 
great palace in which the original ouildings disappeared. Fabulous 
sums were spent on the palace, gardens, and works of art, the 
accounts for which were destroyed by the fang. Till his tune the 
town was represented by a few houses to the south of the present 
Place d’Armas , but land was given to the lords of the court and 
new houses sprai^ up, chiefly in the north quarter. Under Louis 
XY. the mrm of St Lotus was formed to the south for the mcreas- 
ing population, and new streets were hoilt to the north on the 
meadows of Clagny, where in 1674 Mansard had built at Louis 
XIY 'a orders a cMteau for Madame de Montespan, which was 
now pulled down. Under Louis XYI. the town extended to the 
east and received a mnnicipality ; in 1802 it gave its name to a 
bishopric In 1788 the peace by which En^nd recomized the 
independence of the Umted Stat^ was sign^ at Yersaules. The 
states-general met here on 5th May 1789, and on 20th June took 
the solemn oath by which they bound themselves never to separate 
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tiU thw had given France a constitution, and which led to the 
nots of 6th and 6th October. Mapoleon, Louis XVIII , and 
Charles X. merely kept up Yersailles, but Louis Pbihppe restored its 
ancient splendour at the coat of £1,000,000 In 1870 and 1871 the 
town, was the headquarters of the German army besiemng Pans. 
After the peace Yersaillea was the seat of the Frencm national 
assembly while the commune was triumphant m Fans, and of the 
two chambers till 1879, being declared the official capital of France 
Vers^es was the birthplace of Hoohe, Abb4 de I’Epw, Philip Y of 

E " Louis XV., Louis XYI, Louis XVIII , Charles X , Count de 
pas, Prince de Pohgnac, Marshal Berthier (Prince of Wagram), 
Houdou the sculptor, Duma the poet, Callat the mathematician, 
tmd Ferdinand de Lesseps (G. ME ) 

VEESECZ, a royal free town in tte county of Temes, 
Hungary, 40 miles sonth of TemesvAr. It is partly for- 
tified and IS the seat of a Greek bishop. Amongst its 
principal institutions are a high college for girls, a gym- 
nasimn, and a real school Versecz is one of the pnncipal 
■wine-producing centres m the kingdom, its yearly export 
amounting to an average of five and a half million gallons, 
There is also a good trade in rice and silk. The popula- 
tion numbered 22,329 m 1880 
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TTHETEBBATA, the name of a great branch or phylum 
Y of the A nimal Kingdom which comprises those am- 
La- mals ha'viag bony “vertebrse”, or pieces of bone jointed 
marok’a 80 as to form a spinal column. I^e first recogmtion of 
, the group is due to Lamarck (1797), who united the four 
cias^-** iiigii-sst classes of linnseus’s system as “animaux k vertfe- 
cations, bres,” wMlst distinguishing the rest of the animal world as 
“ammaux sans vert^bres.” The same union of the four 
Linneau classes bad been previously made by Batsch in 
1788, who, however, proposed for the great division Ihus 
constituted the name “^ochenthiere” The significance 
of Lamaick’s classification was matenally altered, and the 
foundation laid of our present attempts to represent by 
OUT classifications the pedigree of the animal kingdom, 
when Cuvier propounded has doctrine of “types,” and re- 
cognized the Yert^akt as one of four great t^es or plans 
of structure to be distmguished in the «.TiiTnfl.1 world (o’) ^ 
Tbs Yertehmta of Lamarck and Cuvier included beasts, 
birds, reptiles, and fishes, and until recently the group 
vTas considered as one of the most sharply lifted in the 
animal kingdom. The progress of anatomical studies 
very soon rendered it clear that all Fertebraia did not 
possess bony vertebrae j for, besides the commoner sharks 
and skates, with their purely cartilaginous skeletons, natu- 
ralists became ac(piaint6dwith the structure of fish^ such 


br» at all, but merely a continuous elastic rod (the noto- 
chord) in the place of the jointed spmal column. The 
muscles and their skeletal septa were seen in these fishes 
to be arranged in a senes of segments attached to the sides 
of this contmnons rod; and hence the structural character 
of bony vertebrae, as distinguishing the Y&rtdrratOr, gave 
plao0 to the character of segmental arrangement of the 
m^tactes bf the body-wall, si^ muscles bemg supported 
by a '#ele^ axis which might be itself unaegmented 
^todhte), rephiced by segmental cartilaginous or bony 

iW^tiidies of embryologists fui^ahedasound 
k* ijy demonstrating that in 

k with true vertebrae these atruc- 
r|sfiii|ifiegmented continuous noto- 
fe s^ctoial characteristics of 
i|hh irecognition of several addi- 
of which was 
recognized by 
gijpliidA fogpd tl^t all 
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Ver^yrata possess laterally-placed passages leading from 
the pharynx to the extenor, serving in the aquatic forms 
as the exits for water taken m by the month, and provided 
with vascular branchial processes, whilst in the embryos 
of the higher air-breathmg classes they appear only as 
temporary structures. It was further established that the 
great mass of nervous tissue lymg dorsally above the 
spinal column, and known as tiie cerebro-spinal nerve- 
centre or brain and spinal cord, is in all cases a tube, 
and originates as part of the dorsal surface of the embryo, 
which becomes depressed in the form of a long groove and 
finally closed in by the adhesion of its opposite edges, thus 
forming a tube or canal. The three structures, — noto- 
chord, gill-slits, and tubular dorsal nerve-cord,— were more 
than twenty years ago recognized as characterizing, together 
with the metameric segmentation of the musculature of 
the body-'wall, all Yertebrata at some one or other period 
of their existence. 

The establishment by Darwin of the doctrme of organic Question 
evolution in 1859 led naturalists consciously to make the 
attempt to determine the genetic affinities and the probable 
ancestry of the various groups of animals, and enabled 
them to recognize in the classifications by “type”, and 
other such conceptions of earher systematists, toe uncon- 
smons striving after genealogical representation of toe 
relationships ^ organic beings The question naturally 
arose in regard to toe Verte^ata, as in regard to other 
great divisfons of toe animal kingdom, 'V\^t were the 
characters of toe earliest forms, toe ancestors of toose now 
livmg? Then came the further questions as to whether 
any surviving Yertebrata closely resemble toe ancestral 
form, and whether anyanunaJs are still m existence which 
retain toe general characters of toose primeval forms 
which were toe common ancestors at once of Vertebrates 
and of other large and equally well-marked phyla or 
branches of the animal kingdom, such as toe MoHubcb, toe 
Anmilates, Ac. This fascinating subject of inquiry received 
ila most important impulse from toe embryologic^ investi- 
^tions of toe Eussian naturalist Kowale'WB%, and has 
been for nearly a quarter of a century toe fertile source of 
peculation and its indispensable accompaalimenta, new 
observation and researcL Kowalewsky pubbshed in 1866 Ko-wa- 
an account of the embryology of toe lowest and simplest le^aky’a 
of toen recognized Ymtebrates, the lancelet 
Immlaiue), in which he attempted to trace, cell for cell 
from toe fertilized egg-cell, the origin of toe characteristic 
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Vertebrate organs of tbls animal { 2 ). TMs work alone I tadpole. No classification which pretended to set forth 
would not have acquired historic importance, although it the genetic affinities of animals could henceforth separate 


is the starting-point of what may be called strict cellular 
embryology, as compared with the less severely histological 
works of previous students. But it "was accompanied by 
an account (j) of the development of Asddia mamillata, 
one of the so-called Tunicate Molluscs, in wffiich it was 
demonstrated by Kowalewsky, not only that this supposed 
Mollusc possesses when first hatched from its egg-envelope 
a notochord, pharyngeal gill-slits, and a tubular dorsal 
lerve-cord and brain, but that these three characteristic- 
dly Vertebrate features of organization originate from the 
same cell-layers of the embryo, and in essentially the same 
ivay as in Amphioxus, whilst the cell-layers themselves 
miginate from the egg-cell in the two animals by precisely 



IG. 1.— Earlv stages of Asoidia and Amphioxus. a, blastopore; h, neural 
groove; c, neural folds; d, closed portion of neural tube; e, commencing 
oral invagination (stomodsum) of Aseidian tadpole ; /, right and left doacal 
invaginations of Aseidian tadpole ; g, anterior opening of neural tube of 
Amplmms, coincident with the later developed olfactory pit; A, wall of one 
of the series of paired outgrowths of archenteron or cffilomle pouches of 
Ampliioms ; % ectoderm ; fc, endoderm (of diblastula phase) ; I, notochord, 
derived from endoderm ; m, cavity of gut ; 01, cavity of nerve-tube ; 0, wall 
of nerve-tube, formed by upgrowth and union of neuml folds ; p, mesoblast 
of tail of Aseidian tadpole, derived from endoderm ; g, lumen of ccelomic 
pouches of AmpMoxtis, once continuous with m, but nipped off in the course 
of development, _ . _ 

A, B, 0, D. Four stages in development of Asddia, surface views showing 
gi-adual enclosure of neural area. E, P, G. Three similar stages in develop- 
ment of AwpMosits. AA.. Vertiealantero-posterlormediansectionof A. BB. 
Similar section of B. DD, Similar section of a stage a little earlier than D. 
BE. Similar section of E (A-mpAiosus). GG. Similar section of embryo repre- 
sented in G. H. Transverse section of diblastula stage of Amphiomis, with 
widely open blastopore (earlier than A or E). I. Transverse (right and, left) 
section about the middle of ¥, shoiving neural area. K, Transverse section 
about middle of G, showing nerve-tube, notochord, and ccelomic pouches or 
jnesoblastio somites g. B. Transverse section of a much further advanced 
embryo of AmpMorus, showing nerve-tnbe, notochord, and mit; the walls 
of the omlomic pouelies are now converted into muscular tissue and the 
pouch cavity (5) compressed. (All the figures after Kowalewsky, 77, /ff.) 

milar movements of cell division and invagination (see 
^s. 1 and 2), Kowalewsky’s discoveries established once 
ir all that the Aseidian tadpole is identical in three very 
lecial and distinct features of structure with the frog's 1 
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Big. a.-— Diagram illustrating relationship of tadpoles of Frog and Aseidian. 

The two upper figures represeut surface views of the tadpoles ; the two low-er 
ones show in place the chief Yertebrate organs, riz., notochord, gill-slits, 
nerve-tube, and myelonic eye. (From Lankester’s Degeneration.) 

the AgGifliaTi from the Yertehrata, and with it the Aseidian 
brought the whole series of Tunicaia. 

The admission of TtmAcaia as a group of Yertehrata was Admis- 
proposed by the present writer as long ago as 1877 ( 4 ^) ; 
but it required the intermediate proposition by Balfoim of 
a group Chordata, to comprise the two divisions Tunicata brates. 
and Vertdyrata, in order to render the final admission of 
Tunicata to their proper association with the Yertehrata 
of Cuvier palatable to systematists. As an objection to 
the simple inclusion of Tunicata in the great phylum Yerte- 
brata it has been urged that Tunicata do not possess verte- 
bise, — 2 it proposition which is equally true of Amphioxus 
and of some Fishes. Shifting the objection, some writers 
have maintained that the vertebration of the YeHehrata 
may be understood as having reference to the segmenta- 
tion of the muscles of the body-wall, which is exhibited 
by all Cuvier’s Yertehrata without exception, inclusive of 
Amphioxm, though not by Tunicata. To this it may be 
replied that the Aseidian tadpole, and more clearly the 
free-swimming Tunicate Appendicularia (see fig. 9), do ex- 
hibit a segmentation of the muscles of the hinder part of 
the body-wall siTm']a.r to and identical with that of Amphi- 
oxus, whilst no such strict application of a name in its 
original descriptive sense is desirable in systematic nomen- 
clatiure. All Gastropoda (it has been pointed out) are not 
gastropodons; all Artkrapoda are not arthropodous ; and 
many Echinoderma are not echinodermous. It is, in the 
present writer’s opinion, better to retain an historic and 
familiar name for the great branch of the animal pedigree 
to which it has become necessary to admit forms whose 
affinities therewith were at one time unsuspected rather 
fiba.n to sacrifice historical significance to a futile striving 
after etymological accuracy. 

The admission oi Tunicata to association with Cuvier’s Inclu- 
Yertehrata has been followed by a further innovation. 

The remarkable marine worm JBalanoglossm — originally 
described by Della Ohiaje at the end of the 18th century — ■ m Yerte 
was shown in 1866 by Kowalewsky (y) to possess a series brate 
of pharyngeal gill-slits similar to those of Tunicata and ptytnm. 
AmpMoxmi Later researches by Bateson (d) have de- 
monstrated that Balanoglossus develops in embryonic life 
a short notochord, whilst its nerve-cord is, in part at least, 
tubular, and similar in position and relations to the median 
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epidermal tract by tbe infolding of which, the nerve-tube 
of Tzinicata and the other Vertebrata is formed. Hence 
it seems impossible to exclude Balanoglossus from a place 
in the phylum Yertehrata. The possession of pharyngeal 
giU-shts alone might not justify the association ; but, when 
this is combined with the presence of the notochord, though 
rudimentary and with a special condition and position of 
the main nerve- centre, it becomes impossible to ignore 
Balanoglosm m our conception of the Tertebrate phylum. 
The recent discoveries of Harmer ( 7 ) with regard to Cephdo- 
dmus wiU hereafter render it necessary to associate that 
form, and in all probability also, with B(dam- 

gleam m the Yertebrate phylum. The forther conse- 
quences of such an association in regard especially to the 
affinities of Polyzoa and of Gepkyrm open up a large field 
of speculation and of consequent embryological and ana- 
tomical research. 

Anoes- The Cuvienan Vertebrata, Ampkioam, Turmata, and 
being thus indisputably connected by a re- 
' markable combination of structural points, which achnit of 


morphology except that of the genetic relationship of the 
forms thus enumerated, we are at once confronted by those 
questions as to the ancestral history of Vertebrata which 
have been already mentioned above as stimulated by 
Kowalewsky’s discoveries Undoubtedly Amphiosm is 
lower and simpler in structure than any !Fish, Timicaia as 
low as or lower than AmpUaijm, and Bcdanogloem, in 
some respects, more archaic than either Aw/phioxus or the 
Ascidian tadpole. The first tendency arising from the 
discovery of affinities of these simpler forms with the 
Ouvieriaa VertdbraUi was to see in them the representatives 
of the ancestors of aU V&rtebraia, Amphioms has been 
pointed to by authorities in morphology as the liv^ 
presentation of our common Yertebrate ancestor ; a similac 
position corresponding to an earlier stage of development 
has been admitted by no less an authority than Darwm 
for the Ascidian. It appears, nevertheless, that all such 
simple solutions of the problem of Yertebrate ancestry are 
without warrant. Hey arise from a very common tend- 
ency of the mind, agamst which the naturalist has to 
guard himself, — a tendency which finds expression in the 
very widespre^ notion that the existing anthropoid apes, 
and more especially the gorilla, must he looked upon as 
the ancestors of mankind, if once the doctrine of the descent 
of man from ape-like fore&th^ is admitted. A little re- 
flexion suffices to show that any given living form, such as 
the gorilla, cannot possibly be the ancestral form from 
whic^ man tms derived, since ex hypotkesx that ancestral 
form underwent modifleation and development, and in so 
doing ceased to exist. The same considerations apply to 
the question of the ancestry of VtrtdiTata. Probably no 
existing low form of Yertebrate d<aely represents the an- 
cestral fonn by the modification of which higher forms 
have been developed. "We have no justification for assum- 
ing that such low forms do more than present to us a col- 
lateral branch of the family, and that collateral branch 
,mi^ in all probability, have experienced its own spemal 
series jof modificaticaiB of structure. Hot only this, but 
rWe haw4 An Jkj&eient ground for assuming that^ even in 
^re®^1of of their structure, any given 

exhibit a mere survival 
^ aanpUeity in their remote 
I M ;wa8 almost universally 
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numerous instances in which it is certain that the existing 
simplicity of structure is due to a process of degeneration, 
and that an existing form of simple structure is thus de- 
scended from ancestors of far higher complexity of organi- 
mtion than itself. Such are various parasitic worms and 
Grvxtaeea The evidence in favour of the occurrence of 
prt^essive simplification of structure or degeneration, m 
place of progressive elaboration, depends (1) upon the com- 
parison of the adult structure of the degenerate orgamsm 
with that of its nearest allies, by which it is often rendered 
dear that the ememMe of the organization of the simpler 
orgamsm cannot he explained on the hypothesis that it 
represents an ancestral or archaic condition common to it 
and its more elaborate congeners, and (2) on the direct 
evidence of mdividual development or life-history He 
latter evidence is condusive, when we find, as m the case 
of Chrrhipede Crustaceans and of Ascidian Tunicates, that 
the embryo on its way to the adult condition passes through 
stages of development presenting a higher degree of or- 
ganization than that ultimately reached, so that, os in the 
Cirrhipede larva and the Ascidian tadpole, the young form 
resembles allied organisms of a higher stege of develop- 
menl^ and subsequently degenerates from the pomt of 
progressive elaboration to which it had attained, and be- 
come greatly simplified in the final stage of its growth 
Conclusive as such evidence is, there is no law of develop- 
ment which necessitates its preservation. If it be an 
advantage to the organism, the full force of heredity has 
play, and what are called the “recapitulative phases” of 
ancestral development ore passed through by the indi- 
vidiml in the course of development from the egg. But 
mth remorseless thoroughness all such hereditary tenden- 
cies may be removed when such removal is an advantage 
to the organism, and the development from the egg may 
proceed directly to the adult degenerate form Such is 
the case with many Tnmcata, the young of which never 
exhibit notochord and tadpole form ; indeed, were it not 
for the preservation of a few exceptional cases, like that 
of the i^idian section of the gronp, we should have no 
direct evidence of the degeneration of Twmata from tad- 
pole-hke ancestry. 

The general result of the considerations which have Hypo- 
been urged with regard to degeneration is this, that it is thesis of 
prma fade as legitimate an hypothesis, that any existing 
animal has developed by progressive simplification from 
more elaborate ancestors, as it is that such an animal has 
developed by a continuous and unbroken progress in 
elaboration from simpler ancestors j and we are specially 
called upon to apply the hypothesis of degeneration where 
the animal under consideration is likely from its mode of 
life to have undergone that process ^ch modes of life, 
tmiding to d^eneration, ore parasitism, sesrile or adherent 
habit, burrowing in the sea-bottom, and diffuse feeding. 

The animal which pursues livmg prey, and contends with 
other organisms for the dominion of the regions of earth and , 
vmter that are flooded with light and richly supplied with 
oxygen gas, is the animal whidi represents the outcome of 
a longer or shorter period of progressive elaboration It 
is worth while noting in parenth^is that in all cases the 
“whirligig of time” has probably brought its revenges, 
and that the ancestry of a form evolved through a long 
period of progressive elaboration was at an antecedent 
period subject to simplification and degeneration, whilst in 
the past records of the present exemplars of the latter 
ptocMS tiiere must certamly have been long stretahes of 
continuous elaboration. 

Applying these eonsiderationa to the construction of theOeaea- 
gen^ogio^ tree of Vertdyraia, we find that the task is by 
no meaia simifiified. We canilot with the earliest evolu-^®" 
tionists adopt a scale or ladder-Mke series^ placing the 
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laterally so as to enclose and protect the brain (hence Craniata). 
Cartilage is developed in other parts of the body as a skeletal sub- 
stance, though it may be subsequently replaced in the cranium, as 
elsewhere, by bone. The longitudinal muscles of the body-wall are 
divided by transverse fibrous septa into a series of segments, vary- 
ing in the adult from ten to one hundred or more in number. 
Cartila^ous neural arches, corresponding in number and position 
to the fibrous septa, and resting on the notochord, are developed 
so as to protect the nerve-cord. Cartilaginous bars also pass out- 
wards, with a direction at first horizontal and then ventral, from 
the sides of the notochord into the inteimuscular fibrous septa. 
Yery generally, but not always, a tubular cartilaginous sheath 
forms round the notochord ; this sheath with rare exceptions be- 
comes segmented to form a series of vertebral bodies, which lie in 
the planes of the fibrous intersegmental septa, and, increasing in 
thickness by encroaching upon the substance of the notochord, 
finally obliterate it almost entirely. 


simplest form on the lowest step ; nor can we be satisfied 
with a tree-like arrangement, in which the forms at the 
ends of the branches are always more elaborate than those 
nearer the trunk. Our genealogical tree will more strictly 
conform to that of a parvenu human family, if we take 
worldly prosperity in the latter case as corresponding to 
elaboration of structure in the former. The strict family 
genealogist will include in the successive ramifications, of 
the tree the five sons of the founder of the family, one of 
whom remained an agricultural labourer, whilst two be- 
came brewers and two emigrated. The cousins in the 
next generation will he set forth in place, the sons of one 
brewer becoming paupers, whilst those of the other advance 
to the position of Government employ4s, and one to the 
peerage. Thus in successive branchings of pharyngeal 
the family history there may he alternate pro- sacs* slits. 
gress and degeneration. And so it must he r a., 
in the genealogical trees constructed by the e. 

naturalist : the fact that a branch is later in 

origin will not imply that it is higher in ela- 
boration than those below it, and accordingly 
we must not expect to draw our tree so as to 
be able to trace all simpler forms to lower 
off-sets of the tree. 

The structural features of those animals 
which must be admitted to the Yertebrate 
phylum in consequence of possessing noto- 
chord, pharyngeal gill-slits, and dorsal nerve- " 
plate, tubular or unrolled, are such as enable - 
us very readily to group them in four great 
divisions, which appear to be equally distinct 

from one another. As to what may be the „ _ ...... ... 

_ .,1 X A-i, £ Fig. 3.— Three diagrams showing clmractenstic disposition of gill-slits, skeletal arches, vascular 

genetic relations to one anotner OI these lonr arches, and furcal nerves in a primitive ideal Craniate. The following abbreviations require 
PTOnns we will inonire subseouentlv * for the explanation:— pros., prosencephalon ; tAait.,thalameneephalon; mes., inesenoeplialon ; Taet.met- 
° 1 , ^ « encephalon: and., otocyst or auditory sac; ira. a?-!!., truncus arteriosus. (Original.) 

present we term these groups “bm-nnhus" 



“branches.' 

They are as follows 

Phylum Yebtebsata. 

Branch a— Craniata, (Cuvierian Vertebraia). 

„ h — Gephalocliorda {AmjpMoxus). 

„ c — Urochorcla {^Twnicata). 

„ d — Eemichorda (Balanoglossus). 

The Vertehrata thus limited may he defined as Coelomate 
Unterozoa {3{etagoa) with well-developed ccelom. In aU, 
with the exception of the more degenerate members of 
Urochorda, an elastic skeletal rod — ^Sie notochord — ^is de- 
veloped dorsally by an outgrowth of cells forming the wall 
of the primitive archenteron ; the notochord may or may 
not persist in adult life. Pharyngeal gill-slits, whick may 
or may not persist in adult life, are developed in all Verte- 
brates. In all, except in certain Urochorda, the chief nerve- 
centre has the form of a dorsal, median, elongate tract, 
derived from the epiblast, whicb becomes sunk below the 
surface and invaginated so as to form a tube. In all there 
is a tendency to metamerie repetition of parts, which may 
find its expression in a strongly-marked segmentation of 
the musculature of the body-wall and its skeleton, or may 
be recognizable only in a limited degree, as exhibited by 
the successive gill-slits or successive gonads. 

We shall now examine the distinctive features of each 
of these large groups, and form an estimate of their rela- 
tions to one another, and of their probable ancestry, this 
being the task to which we must limit ourselves in the 
brief space here afforded. 

The Ceaxiata. 

The Cfmniata are Vertebraia in which the tubular cerebro-spinal 
uerve-mass is swollen anteriorly to form a brain, consisting primarily 
of three successive vesicles, in connexion with the anterior of which 
the special nerves of the olfactory organs and of the eyes originate. 
The notochord, whilst extending posteriorly to the extremity of the 
body, does not reach quite so far forward anteriorly as the termina- 
tion of the nerve-tube. A cartilaginous cranium or brain-case de- 
velops round the anterior extremity of the nerve-cord, and rises up 


The pharyngeal slits follow closely upon the mouth, and in ex- 
isting Craniata never number more than eight pairs (see fig. 3). 
Theyare separated from one another and their apertures strengthened 
by a series of cartilaginous hoops, the first of which, that between 
the mouth and the first gill -slit, forms the primitive upper and 
lower jaw in all hut the small and degenerate group Cydostoma. 
The giU-slits when functional are generally protected by an opercular 
fold of the body-wall, which overhangs them and corresponds to 
the epiplenral fold of AmpMoms, the collar of Balanoglossus, and 
douhtfmly to the wall of the atrial chamber of Urochorda. The 
extension of this fold along the sides of the middle third of the 
body (between the pharyngeal region and the anus) acquired in 
ancestral Craniata the function of a continuous right and left lateral 
fin (see fig. 4). At the same time a continuous median fin, corre- 
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Fig. 4.— a. Hypothetical primitive Fish, with continuous lateral fins S, S (paired 
right and left), conlluent with median azygos fin (An), the post-anal part of 
which is marked S', whilst its dorsal part is marked D. B. Actual Pish, 
showing relation, ofisolated lateral and median fins to originalhypothetical 
fins of the upper figure. BrF, left pectoral flu (paired) ; BP, left pelvic fin 
(paired); AF, anal (post-anal) azygos fln; SF, caudal azygos fin; BP and 
FF,. anterior and posteriorazygos dorsal fins ; An, anus. (Prom Wiedersheiiu.) 

sponding to the dorsal, caudal, and anal fins of existing Fishes, was 
developed. In both lateral and median fins a cartilaginous 
skeleton was developed, consisting of a basal longitudinal bar, 
supporting a number of rods like the teeth, of a comb. The 
primitive form of fin skeleton is retained in the median fins of 
some shaite; the primitive lateral fin has in all cases eithei* 
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entirely disappeared {Cyclostoma) (as has their anterior extension, 
the operculum, in many cases) or it has become, together ■with its 
skeletal elements, concentrated in two regions — forming the pectoral 
and the pelvic paired appendages or limbs, ■with their respecti've 
girdles. 

The cerebro-spinal nerve-centre and the disposition of the nerves 
issuing from it prese'nt a remarkable complexity, and at the same 
time uniformity, of stnicture in all Craniata (see fig. 5). The fore- 
most of the three prim- -[- 31 ^,^ 
ary cerebral vesicles A 

gives rise to paired an- 
terior outgroTVths, the 
prosencephala, to a 
median dorsal 
gro'wth, the 
stalk of the 
pineal eye 
(rudimentary 
in all exist- 
ing flramate), 
and to a me- 
dian ventral 



the epidermis 


A Embryonic eondition 


Cerebral portion.; B, spinal cord; I, 
- j, , II, III, three primary cerebral vesicles. B. Iiongitudinal 

of the oral section of adult brain, applicable to any and every Craniate 

ca^vitv form- 'Vertebrate. Be, Floor of skull ; Ch, notochord ; SD, roof of 
intr tbfi Tiitii skull; NHi, nasal cavity ; VH. fore-brain, prosencephalon, 
iug uua uiuu- OJ. . oy; olfaotoxy lobe ; Os, corpus striatum; im, 
itary uouy, thalamencephalon, corresponding to primary anterior vesicle, 

further, to a from which the prosencephalon has grown out as ■well as Z, 
■pair of lateral the epiphysis or pineal body ; I, infundibulum, ■with attached 
ontOTfiwths hypophysis or pituitary body H; Opi, optic newe; Tim, 

• if ” thalamus opticus ; HO, posterior commissure ; MH, mesen- 

which be- cephalonCcoTyjoraguaiiriyemimoropticlobesor mid-brain); 


roof of the so-called “fourth ventricle” of the brain); Co, 

optic nems canal of the spinal cord or myeloa. (ftom Wiedersheim.) 
and re'tinre 

respectively. The modifications of the hindmost of the three prim- 
ary vesicles are also extremely definite and persistent throughout 
the group: its anterior dorsal surface enlarges and becomes the 
cerehellum (the metencephalon), "whilst the ca'sdty of iis hinder 
part (the medulla oblongata or the epencephalon) becomes compara- 
tively ■wide, and is covered dorsally by a thin membrane only, in 
■which nervous tissue does not take a part. The intennediate 
primajy cerebral vesicle (the mesencephalon) does not give rise to 
outgrowths. 

In all Oraniaia nerves are given off from the cerebro-spinal cord 
or tube with great regularity, one right and left in eacJi success- 
ive myomere or segment of the body -wall. Each nerve has two 
roots, a dorsal (sensory) and a ventral (motor). A commiss 
between each successive pair of deep or intestinal branches of the 
spinal nerves forms the so-called sympathetic nerve-cords, one on 
each side of the vertebral column. Nerves .similar to the spinal 
nerves, but not identical with them, are given off from the brain, 
and perforate the cranial box right and left. In all Gramata there 
are ten pairs of nerves which originate thus, and in the higher 
forms tivo more pa,irs (elsewhere spinal) are inelnded amongst thos 
which thus perforate the cranium (spinal accessory and hypoglossal) 
The order and character of the cranial nerves are the same in all 
Grmiata. The first (olfactory) and the second (optic) are imlike 
spinal nerves in both distribution and origin. As "we pass back- 
■wards along the series, the cranial nerves are found to resemble more 
and more the ordinary spinal nerves. Hence it has been inferred 
that the cranial region consisted at one time of a number of distinct 
myomeres (as many as nine), which have become fused and modi- 
fied to form the typical craniate “head.” The oculo-motor or 3d 
nerve indicates the first of these segments, the trochlear or 4th 
nerve the second, the abdneens or 6th the third, the facial and 
auditory (7th and 8th) the fourth, the glosso-pharyngeal or 9th the 
fifth, and the vagus or 10th, "with certain of its branches supposed 
to have been originally distinct nerves, the sixth, seventh, eighth, 
and nintL It is probable that in Craniata the metamerism of the : 
gill-slite does not correspond to the metamerism of the body-wall. 
The mouth and each successive gill-slit are related to a bifurcate ^ 
bvaudi of a cranial nerve (furcal nerve) in lower Qraniata (see fig. ' 
3) ; these furcal nerves do not correspond, so far as we can at present ; 
judge, with cranial myomeres. 

The lateral pair of eyes (as opposed to the rudimentary pineal or 
parietal eye) present a striking uniformity of origin and structure 
throughout Oraniaia. Not only are tliey uniformly developed from 
three_ elements, viz,, the retinal cup which grows out from the 
anterior of the primary cerebral vesicles, the epidermal lens "Which 
grows inwards from the surface of the skin, and the connective 
tissue between these two, hut we find that the muscles attached to 
the eyeball are identical throughout the series : that is, the superior, 


inferior, and internal rectus, and the inferior oblique muscles repre- 
sent the first cranial myomere, the superior oblique represent 
the second, and the external rectus represent the third cranial 
myomere. 

The olfactory sacs are paired in all except Oyclostoma, in which 
they are represented hy a single sac which may or may not be 
archaic in its azygos character. The auditory sacs are paired 
organs which develop as invaginations from the surface, — the orifice 
of invagination closing up,— at the hinder part of the cranial region. 

They present a gradually increasing complexity of form as we pass 
from aquatic to terrestrial forms, but are identical in essential struc- 
ture throughout. 

All Oraniaia, except some Eishes, possess a muscular process on 
the floor of the oral cavity which may carry teeth, or act as a lick- 
ing organ, or assist in suction. This is the tongue. 

All Craniata, ivith degradational exceptions, possess an outgrowth, 
single or paired, of the post-pharyngeal region of the alimentary 
canal, which is ffled with gas. In many Eishes this becomes shut 
off from the gut ; in others it remains in ■communication with the 
gut hy an open duct. In Eishes it functions as a hydrostatic appar- 
atus. In terrestrial Craniata it is subservient to the gas- exchange 
of the blood and becomes the lungs. 

All Qraniata have a large and compact liver ; and a pancreas is 
also uniformly present, except in Oyclostoma., some bony Fishes, and 
the lower Amphibia. 

AU Craniata have a thick-walled muscular heart, which appears 
first as an “atrium,” receiving the great veins, attached to a 
“ventricle” by which the blood received from the atrium is pro- 
pelled through a number of arteries, right and left, corresponding in 
number to the pharyngeal gill -slits between which they pass. 

A prseatrial chamber (the sinus) and an extra- ventricular chamber 
(the conus) are added to the primitive chambers ; but the most 
important modifications arise in consequence of the development 
of pulmonary respiration and the gradual separation of the cavities 
of the heart by median septa into a double series, a right and a left. 

The plan of the great arteries in all Craniata is in origin the same, 
and is determine by the primitive existence of a branchial circula- 
tion in the gili-slits, which is obliterated in higher forms. Simi- 
larly the plan of the great veins is identical, the primitive posterior 
vertebral veins of lower Oraniaia, though persistent in higher 
members of the group, having their function gradually usurped by 
the excessive development of the renal vein, and of renal-portal and 
nltimately of iliac veins. 

All Craniata have a lymphatic system or series of channels by 
which the exudation from the capillary blood-vessels is returned 
to the vascular system. It includes in its space-system the cmlom 
and a varie'ty of irregular and canalicular spaces in the connective 
tissues. Masses of spongy tissue (adenoid tissue, lymphatic glands) 
exist, through which the lymph filters, and there acquires corpus- 
cular elements as "well as chemical elaboration. At various points 
in various pulsating or simple communications are estab- 

lished between the lymphatic system and the veins. A special 
and characteristic communication is established in the spleen, an 
organ which is found in all Qraniata, either as a single mass or as 
scattered masses of spongy tissue in which blood-vessels and lymph- 
atics unite. 

The renal organs of Craniata are primitively a series of nephridia 
corresponding in mimber to the myotomes of the mid-region of the 
body in "which they exist. They are connected in the simplest 
Craniata hy a right and a left archinephric duct, wliieh appear to 
he in oririn lateral grooves of the epidermal surface. This primi- 
■tive renal system has been modified in some lower forms {Oyclostoma 
and Teleostean Eishes) by the atrophy of its anterior portion. But 
in all other Oraniaia it acquires relations to the gonads or ovary 
and testes, so that an anterior portion of the archinephros and a 
correspono&ng lon^tudinal tract of the duct become separated to 
serve as ovidiict, a middle portion to serve as sperm-duct, while a 
posterior portion retains exclusively or shares "with the middle 
portion the function of urinary excretion. The male and female 
gonads are, with the rarest exceptions, developed in distinct indi- 
viduals, though the rudiments of the suppressed gonad may in 
some cases (.4-?/y7&t6ta) be traceable in either sex. 

The group of Craniate Vertebrata thus anatomically described, Sub- 
whilst retamihg the essential unity indicated, presents an immense divisions 
varieiy of modifications. The chief modifications are distinctly of 
iraceable to. and accounted for by mechanical and physiological ata. 
adapiation to a terrestrial and air-breathing life, as opposed to the 
earlier aquatic and branchial condition. The existing forms of 
C7ra«2ate have been arrested at several points, in the progress towards 
the most extreme adaptation to terrestrial conditions, which is 
presented hy those forms that can not only breath air and live on 
dry ground hut fly habitually in the air. The organs most obviously 
affects by this progressive adaptation are the skin, the skeleton, 
especially of the limbs, the pharyngeal gills, and the air-bladder. 

This feet will appeal' most clearly in the subjoined classification of 
Ormiaia 'y for space does not permit us to pursue further the 
hi^ry of these modifications. 
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Olassificatiou of Chaniata.^ 

Graic. A, Ctglostoma. 

Class I. Myxinoidea. 

11. Petwmyzmtia. 

Grade B. Gnathostoma. 

Grade a. BrancMata heterodactyla. 

Class I. Pisces. 

11. Dipnoi. 

Grade b. BrancMata pentadactyla. 

Class. Amphibia. 

Grade c. Pentadactyla lipobrancMa. 

Branch a, Monoeondyla. Branieh b. Amphicondyla. 

Class I. Meptilia. Class. Mammalia. 

11. Arcs. 

3 S- If we now briefly consider what must bave been the common 
form ancestral form from which these Oraniata have proceeded, making 
■ani- use of such internal evidence as their structure, affords, we find 
that we get no further back than such an animal as woiild fit the 
description given above, with the exception that we should he 
warranted in substituting in the ancestor a pair of continuous 
lateral fins, with comb-like cartilaginous skeleton, in place of the 
two pairs of fins, or their total defect, seen in living Oraniaia. We 
get no clear suggestion from the study of Oraniata themselves as 
to the meaning of the curious shape of the brain and its outgrowths 
(though the pineal outgrowth has recently been explained as an 
eye), nor as to the original genesis of the notochord. _ We should, 
however, ha justified in representing that region which now cor- 
responds to the hinder part of the skull and brain as more fully 
developed and segmented, so as to give a series of separate myotomes 
and perhaps separate nerves corresponding to the several furcal i 
branches of the vagus ; and we may very well suppose that the num- | 
her of phaiyngeaf gill-slits was larger in the ancestral than in any 
living form, though it seems improbable that in any true Craniate 
did each gill-slit correspond to a distinct muscular segment. 

An attempt to go further than this has been made by Dr Anton 
Dohrn by the method of hypothesis and subsequent corroborative 
inquiry into facts of minute structure and embryolo^cal history. 
Making use of the principle of degeneration, Dohrn started with 
the legitimate hypothesis that the branches of Vertebrata other 
than Oraniata — ^viz. , Gephalochorda^ Urodwrda, and (though at the 
time he commenced his work their structure was not fully under- 
stood) Hemichorda — were not to be regarded as permanent records 
of steps in the evolution of Oraniata, but rather as greatly de- 
generate offshoots from the ancestors of that group, which could 
throw but little light on the character of their non- degenerate 
ancestors. A second fundamental assumption wMch led Dohrn to 
his position was that the segmentation of the Craniates’ body-wall 
is a primitive and essential feature iu their structure, and becomes 
more and more fully expressed instead of less developed the further 
we go back in their ancestry. Dohrn, in fact, assumes that what 
is called metamerie segmentation is a phenomenon of structure 
which has occurred once only in the history of animal form, and 
that all segmented animals are genetically related and descended 
from a common segmented ancestor. Assuming this, he pointed 
to the existing Chaetopod Worms as most ueany representing at 
the present day the common ancestor of segmented animals. They 
have, as he pointed out, a high organization, little inferior to that 
of the lowest Oraniata-, they possess a well -developed ecelora, 
blood-vessels with red blood, a segmental series of nephridia 
(modified in some as gonaducts), segmental branchiae, and lateral 
locomotive organs ; not a few develop cartilage as a skeletal sup- 
port ; and many show a concentration and fusion of segments to 
form a complex head, which resembles, so far, that of Oraniata, 
The ventral in place of the dorsal position of the nerve-cord led 
Dohrn to accept De BlainviLle’s conception that the dorsal and 
ventral surfaces are reversed in Vertebrata, as compared with 
Annelids, Crustaceans, and Insects, so that the Vertebrate is com- 
pared to an Insect walking with its ventral surface upward. This 
led further to the notion that the mouth of the Chaetopod or 
Annelid, which penetrates the nerve-cord, or rather passes between 
its two divaricated lateral constituents in those animals, has in 
Graniata disappeared, its place being taken by a new mouth de- 
rived from the modification of a pair of gill-slits. The remnant of 
the old mouth, which should, if the comparison instituted holds 
good, lie iu Oraniata somewhere on the dorsal surface of the cranial 
region, was sought by Dohrn in some of the peculiar and hitherto 
unexplained median structures of the brain; at one time the fourth 
ventricle with its deficient roof was suggested as thus to he e^lained, 
whilst subsequently the curious median structures,-— the pineal and 
pituitary bodies,— were called in as possibly thus significant. 

Without parsuing ftirther the elaboration of Dohm’s views, it 
must be at once noted that, whilst the legitimacy of the assumption 
of degeneration must be admitted, the second wsmnption, viz,, 
that metamerie segmentation is a character bringing all forms 
s howing it into a special genetic continuily, cannot he accepted. 

1 The classes hSe enumerated are deseriPed in separate articles, wliilst 
Ci/cZostoma and Dipnoi are includecl in the article Ichthyology. 


The property of repeating units of structure, so as to build up a 
complex of many similar parts united to form one individual, is a 
very general one in organic forms, and is exhibited in various con- 
ditions by both animals and plants. Its simplest expression is 
found in cell-structure and the binary division of cells. It shows 
itself as affecting larger masses of structure in the arborescent 
colonies of OmUnienta, in the radial or antimeric composition ol 
Echinodernis and of Compound Ascidians, and in the linear or 
metamerie segmentation of Worms, Arthropods, and Vertebrates. 
There is abundant evidence that this property is a general one, 
which may assert itself at any period in the histoiy of a group ot 
animals, and does not imply special unity of origin in forms which 
exhibit it. As pointed out in the article Hydbozoa, merogenesis 
— the name applicable to this phenomenon generally — may take 
an extreme and complete character, leading to the separation and 
independence of the units of structure produced ; iu that case it 
may he termed eumerogenesis. Or the process may be very partial, 
occurring only during a period of embryonic growth, and subse- 
quently ceasing, so that later growth obscures or obliterates it 
altogether (dysmerogenesis). There is no gi-onnd for assuming 
that either one of these extremes is fundamental or original. Any 
mechanical or nutritional condition may lead to merogenesis in an 
organism in which the tissues have a certain reproductive capacity, 
or have not acquired final differentiation ; and it will depend upon 
the balance of advantage, determined by natural selection, whether 
the segmentation (supposing the merogenesis to take the linear 
form) results in the separation of segment-buds, or in the formation 
of an annulate body, or leaves traces of its occurrence only in certain 
tissues and organs. The Cestoid Worms present within the range 
of a single group almost every grade of eumerogenesis and dysmero- 
genesis {Garyophyllsem, Ligula, Tsenia). In the otherwise amero- 
genetic Molliisea, GMton and the pearly Nautilus show dysmero- 
genesis in certain organs, whilst the Planarian Worms frequently 
exhibit eumerogenesis in their bud-segmentation (to be compared 
with that of the Annelid Ctenodrilus described by Zeppelin, g) and 
the elongated Nemertines only slight traces of dysmerogenesis. _ 

If we deny Dohrn’s assumption with reference to segmentation, 
we are no longer led in the direction of the Annelids (Chaetopods) 
in onr search for the ancestry of the Craniate Vertebrata. 

The fact that the notochord is the forerunner of the segmented 
vertebral column, and is itself never segmental, instead of being a 
difficulty, acquires directive significance. The fact that the nerve 
tube is dorsal, and not ventral, no longer requires the large assump- 
tion that a.Tn‘ TnalR have reversed their habitual carriage, but suggests 
that the Craniates’ ancestor had a dorsal median nerve, which has 
increased in size and importance so as to become the nerve-tube 
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and considered it e.— Comparison of nervous systems of a Nemertine, 
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dorsal nosition of nerve, wliiolr becomes the myelon in the Craniate 

and Auipliiixus, acquiring an anterior enlargement in 

the nerve-cora in tueformer; i, lateral nerve (right and left), absent by 
Vertebrata could be degeneration in AmpMomts ; Ig, ganglia of lateral 
accounted for, with- nerve, forming a single large lobe on each side in 
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out anyassumpxion ^heOraniate; V, roots of vagus nerve of the Craniate; 
oi a- snDStitmtion oi donsal roots of nerves given off from myelon or 
a pair of gill-slits for median dorsal nerve ; vr, ventral roots of these nerves, 
the original month here represented as separate nerves ; 0, mouth. (After 
by assWng that ^nbrecht.) 

primitively me nerve-cord consisted of two lateral cords, as seen at 
the present time in the Nemertine Worms, and that these cords 
have coMesced dorsally in Vertebrata, just as it is clearly demon- 
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strable that t'wo originally lateral cords have coalesced ventrally to 
form the Annelid’s ventral nerve-chain. 

The comparison of the Yertebrates’ nervous system Tvith that of 
the Nemertines had already been made by the present writer, as 
cited by Hubrecht (/j) in connexion with the latter’s diseovei^' of 
a complete sub-epidermal nerve-tunic in those worms. Hubrecht 
has more I'eeently on two occasions (/sandry) developed an in- 
teresting and important comparison of Nemertine and Yertebrate 
stnicture. He has in the first place suggested that the notochord 
of Tertelrata is nothing more than a modified survival of the pro- 
boscidean sheath of the Hemertines, whilst the oral invagination of 
the epidermis, in connexion with the hypophysis eerehri of the 
Yertebrate, may be a last remnant of the proboscis itself. More 
conclusively he has drawn attention to the median dorsal nerve of 
Hemertines as coivesponding to the Yertebrate eerebro-spinal nerve- 
cord, whUst the great lateral nerve-cords of Hemertines, and the 
lateral ganglia in which they ex])and anteriorly, are compared to 
the lateral ganglia of the cephalic region of Craniate Vertebrata 
and the nerve of the lateral line (see fig. 6). The comparison is 
strengthened by the existence of a metameric series of transverse 
nerves in the Hemertine, which correspond in respect of their meta- 
merism and their connexion with a dorsal median trunk, with the 
spinal nerves of Craniata. Hubrecht is careful to insist that he 
does not regard the Hemertines as representing the direct ancestiy 
of Vertebrata ; hut he points out that from the primitive condition 
of an elongate animal, mth a plexiform nerve-tunic, it is readily 
conceivable that a form was developed in which the nervous tissue 
w'as concentrated in three cords,— a median dorsal and two lateral,— 
and from such a form we can derive the Craniates’ condition by 
excessive development of the median tract and relatively small 
development of the lateral cords, whilst the Hemertines’ condition 
would be attained by the converse process. The tubulax condition 
of tlie eerebro-spinal nerve-cord of Vertebrata, it may here be re- 
marked, is now very generally regarded as being in its origin a 
purely developmental feature. It was primitively separated from 
the epidermis by delamination and in-sinting, and the mode of 
formation by invagination of a canal has been substituted in accord- 
ance with a general embryological law of growth, which is that 
bulky structures originating beneath a surface from the cells form- 
ing that surface take up their position in embryonic growth by in- 
vagination of the parent surface. The tubular form, having thus 
started, seems to have been utilized dtiring one phase of Yertebrate 
evolution for the respiratiem of the nervous tissue, by the introduc- 
tion through an anterior unclosed pore of a current of water, which 
escaped hy the nenranal canal (as in larval AmpMoseus). 

There is a wide gap between any^ form presenting an approach to 
a Hemertine Y?'orm and the most simple Craniate Yertebrate which 
can be imagined still provided with the organization characteristic 
of all Craniata. To pass from such a W orm-like animal to a Craniate, 
we have to account for and introduce, amongst other new develop- 
ments, (1) a greatly increased metamerism, showing itself in the 
segmentation of the muscles of the body-wall and in the repetition 
of the nepliridia ; (2) the characteristic sense organs; (3) the lateral 
and median longitudinal folds or continuous fins ; (4) the carti- 
laginous rods and bars of the skeleton ; (5) the gill-slits, even if 
we admit tlie notochord to be represented by the proboscidean 
sheath. 

It remains to inquire whether the structure of the other Ferie- 
tmto throws light on this long hypothetical passage: from the 
simple Worm phase to the elaborate Craniate, or suggests any other 
ancestry. : : ^ ^ 

Tee Cephaloceoeda. 

CepJiaJochorda are Vertebrata in which there is no anterior 
dilatation of the nerve- tube to form a brain (see fig. 6) and no 
specialized skeletal brain-case. The notochord extends from one 
extremity of the elongate body to the other as a tapering nneon- 
stricted rod, passing anteriorly some distance in front of the 
nerve-cord. The longitudinal muscles of the body-wall are divided 
by transverse fibrous septa into a series of segments (sixty-two in 
AmpMoxas lanceolatus), the more anterior of which are in front 
of the month and not in any way fused to form a head or cranial 
stnicture. Dense connective tissue (differing but little from car- 
tilage) forms an unsegmented sbeatli to the notochord and an 
unbroken neural cand above it, in which the nerve-cord lies. 
The same tissue forms a series of metamerieally repeated fin rays, 
wMch support the base of a median fin extending along the entire 
dorsd smdace. The fin is continued ventrally from the caudal ex- 
tremitj' as far forward as the anus, but without fin rays. Two 
latea^il np-growths of the body-wall (the epipleura) extend one on 
either side from the head as far hack as the anus. Each of these 
is divided into three regions, — (l)i an anterior, which forms the 
prmoral hood ; (2) a median, wliich forms the wall of the great , 
branchial chamber, the two folds meeting one another and coales- ' 
cing in the ventral mid-line, excepting where they leave a posterior 
median aperture, the atriopore ; and (3) the post-atrioporal prseanal j 
ventral fin (extending between atriopore and anus), which is formed 
by the complete coalescence of the Wo folds behind the ntriopore. j 
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Fig. T.—AmpTiioms lanceolatus, Yarrell iBranchiostema hibi'ioum, Coste). 
(Original drawing.) (1) Lateral view of adult, to show general form, the 
myomeres, fln rayS, and gonads. A, oral tentacles (28 to 32 in Ml -grown 
animals, 20 to 24 in half-grown specimens) ; B, prreoral hood or prajoral epi- 
pleur ; C, plicated, ventral surface of atrial ehamher; Di, Di?, 1)26, gonads, 
twenty-six pairs, coincident with myotomea 10 to 36 ; B, metapleur or lateral 
ridge on atrial epipleur ; F, atriopore, coincident with myotome 38 ; Qi, Qis, 
034, double ventral fln rays, extending from myotonies 87 to 52, hut hav- 
. ing no numerical relation to them ; E, position of anus, between myotomes 

■ 51 and 52; 1, notochord, projecting beyond myotomes ; K^, K^r, Kos, myo- 
tomes or muscular segments of body- wall, 62 in number; Liw, L^so, l®, dor- 
sal fin rays, about 250 in number, the hard substance of the ray being absent 
at the extreme ends of the body (these have no constant numerical relation 
to the myomeres); M, notochord as seen through the transparent myotomes, 
the thin double-lined spaces being the connective-tissue septa and the 
broader spaces the muscular tissue of the myotomes ; N, position of brown 

, funnel of left aide (atrio-eoelpmic canal) ; 0, nerve-tube resting on notochord. 

■ (2) Disseeiaon of AmpMoxns. By a horizontal incision on each side of the 
body alarge ventral area has been separated and turned over, as it were on 
a hinge, to the aiumal’s left side. The perforated pharyngeal region has then 
been detached from the adherent epipleura or opercular folds (wall of atrial 
or branchial chamber) hy cutting tlie fluted pharyngo-pleural membrane d, 

■ and separated byavertical cut from the intestinal region, a, Edge of gr-oove 
formed by adhesion of median dorsal surface of alimentary canal to sheath 
of notochord; 5, median dorsal surface of alimentary canal; o, left dorsal 

, aorta; cc, single dorsal aorta, formed by union of the two anterior vessels ; eo', 
same vessel resting on intestine ; d, out edge of phaivngo-pleural folds of 
, atrial tunic, really the original outer body-wall before the downgiwth ot 
epipleura; atrial tunic (original body- wall) at nou-perforate region, cut 
and tamed baek soas to expose peri-enterie ccelom and intestine r ; mp- 
standing folds of body- wall (pharyngo-pleural folds) on alternate bars of per- 
forate region of body; /, atrio-ccelomio canals or hrovm funnels (collar-pores 
of Scitanoglossus) ; g, cavily of a gonad-sac ; m, cut musculature of body- 
wall; a, anus; o, post-atrioporal extension of atrial ohambei- in form of a. 
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tubular cEecum ; j), atriopore ; q, hepatic cseeum; r, iatestine; s, ecelom; t, 
area of atihasion between alimentary canal and sheath, of notochord ; v, atrial 
chamber or branchial cavity; in, post-atrioporal portion of intestine; x, 
canals of inetapleura exposed by cutting ; B, probe passing through atrio- 
pore into atrial or branchial chamber ; BF', probe passed from coelom, where 
it expands behind the atriopore, into narrower perienteric eoeloiu of prie- 
atrioporal region. 

(3) Portion of (2) enlarged to show atrio-ccelomic canals (” brown fnimels" 

of Lankester). Lettering as in (2). . „ 

(4) Section taken transversely through prseoral region near termination of 
nerve-tube, a, Olfactory ciliated pit on animal’s left side, its wall confluent ] 
with suhstanoe of nerve-tube ; i, pigment spot (rudimentary eye) on anterior 
tennination of nerve-tube ; c, first pair of nerves in section ; d, fin ray ; e, 
myotome ; f, notochord ; g, space round myotome (? artifiict or coelom) ; 7i, 
subchordal canal (? blood-vessel); i, a symmetrical epipleuia of prseoral hood. 

The originally double character of this part of the ventral fin. is 
indicated by the double series of metameric fin rays -wMcli support 
it. It is probable that these “epipleural” folds of AmpJiiozus 
correspond to the opercular folds and lateral fins of Oraniata. No 
cartilaginous fin rays are developed in the atrio-pleural (opercular) 
region of the epipleura ; but a longitudinal unsegmented bar of 
cartilaginous consistency strengthens its side and bounds a lymph- 
holding canal {x in tig. 8). 

The gill-slits in AmiiMoxus are very numerous (one hundred or 
more), and have no numerical relation to the metameres of the 
muscular body -wall, though the first few which appear in the 
embryo correspond at the time to successive myomeres, — a relation 
which they subsequently lose. The sides of the gill-slits are sup- 
ported by eliitinous (?) bars, and each slit is divided into two equal 
portions by a longitudinal tongue or bar, which grows out from j 
the dorsal margin of the slit soon after its first formation. The 
number of gill-slits increases continually throughout the life of 
Ampliio'xus by the formation of new ones at the posterior border of 
the pharynx, whilst the myomeres do not increase in number after 
farly embryonic life. 

The nerves given off from the dorsal nerve-cord of AmpMoxits are 
ff two kinds, — dorsal and ventral. The dorsal nerves correspond 
n number and position to the myomeres, right and left, except in 
die most anterior region of the body, where two larger pairs of 
iorsal nerves are given off from near the extremity of the nerve- 
;ord, and pass forward, supplying the region which lies in front of 
bhe termination of the musculature. The ventral nerves are 
niuute, and are given off numerously, right and left, from the 
lerve-tube throughout its length. The dorsal and ventral nerves 
)f a single myomere appear to correspond, respectively, to the 
iorsal and ventral roots of a spinal nerve of a Craniate. 

There is a single olfactory pit in Amphioxus, whieh rests upon 
die left side of the anterior termination of the nerve-cord (see fig. 

I, 4). ‘Within the cavity of the nerve-cord at the same point a 
latch of brown pigment is present (eye-spot). There are no repre- 
sentatives of the lateral eyes of Orawiaia and no otoeysts. 

There is no representative of the Oraniates’ swim-bladder in 
dmpMoxiis. A single wide diverticulum of the alimentary canal 
•epresents the liver of Oraniata; the pancreas is unrepresented. 

The vascular system is singularly incomplete : large trunks 
ixist, but few brauelies and no heart, whilst the blood itself is 
jolourless, and communicates (as in Oraniata by the lymphatic 
'hearts ”) with the ccelomie fluid at various points. A contractile 
central trunk rims along the lower face of the slit pharynx, and 
sends vessels right and left up the successive bars ; these vessels 
mite above, as in Oraniata, to form a double “dorsal aorta, -which 
losteriorly becomes a single vessel. A portal system of veins can 
je traced in connexion with the hepatic ececum. 

No system of lymphatic vessels, nor lymphatic “glands,” nor a 
spleen exist ; but the ccelom, and certain other spaces in the 
jonneetive tissue, contain coagidable lymph, and coxTespond to the 
ymph spaces of Oraniata. 

There is no series of nephridia, nor a renal organ formed by the 
ioalescence of nephridia, nor are gonaduets present. The “ brown 
'linn els,” a pair of funnel-shaped tubes discovered by Lankester 
r^), place the eoelomic space of the opercular (epipleural) down- 
growths of the body-wall in communication with the space -which 
diese folds enclose. They appear to be identical -with the “collar- 
oores” of JBalanoglossiis, and it is doubtful whether they represent 
lephridia. 

In the laxwal Amphioxus there is developed from the left anteiior 
:celomie pouch a glatididar tube and a sense-organ, which are re- 
oresented in the adult by the structures marked f in fig. 8, B. This, 
iube is probably the same thing as the subneural gland of Ascidiaus 
ind as the proboscidean gland and pore of Aalanoglossus. Quite 
iistinct from the foregoing is a nephridial tube lying on the left 
side behind the mouth of tlie larval Amphioancs. All are probably 
xf the nature of nephridia. In the a&ult Amphioxus the nephridial 
:ube is in an atrophied condition, though large and active in a Me 
arval stage, when the olfactory pit opens into the neural canal, 
latschek (/y) describes this condition in ausgeUldete” hut not 
n adult examples. 

The gonads are distinct ovaries and testes; they are developed 
n distinct male and female individuals in corresponding positions, 
riz., in that part of the coelom which is carried do-wn-wards in the 
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Fig. S. — Ti-ansverse sections of Amphioxus. (Original.) A. Section tkrnogli re- 
gion of atrio-coelomic canals, v. B. Section in front of month ; the right and 
left sides are transposed, a, Cavity surrounding fin ray ; a,', fin ray ; 
muscular tissue of myotome; c, nerve-cord ; d, notochord; e, left aorta; /, 
thickened ridges of epiliielium of prajoral chamber (Eader organ) ; g, coiled 
tnhe lying in a eoelomic space on right side of prieoral hood, apparently an 
artery; h, cutiele of notochord; i, connective-tissue sheath of notochord ; fc, 
median ridge of skeletal canal of nerve-cord ; I, skeletal canal protecting 
nerve-cord; m,inter-segmen-tal skeletal septum of myotome; ii, suhoutaueous 
skeletal connective tissue ; o, ditto of metapleur (this should he relatively 
thicker than it is) ; q, subeuteneous connective tissue of ventral surface of 
atrial wall (not a canal, as supposed by Stieda and others) ; r, epiblastic epi- 
thelium ; s, gonad-sac containing ova ; i, pharyngeal bar in section, one of 
the '“tongue” bars alternating with the main hars and devoid of pharyngo- 
pleural fold and coelom ; va, so-called “ dorsal " ccelom ; x, lymphatic space 
or ng.rim of metapleur ; y, snh-pharyngeal vascular trunk ; z, blood-vessel 
(portal vein) on wall of hepatic etecuin; axi, space of atrial or branchial 
chamber ; 66, ventral groove of pharynx (anteriorly this takes the form of a 
ridge) ; cc, hyperbranchial groove of pharynx ; dd, lumen or space of hepa.tic 
caecum ; ee, narrow ecslomio space suroounding hepatio eseenm ; //, hmng 
cell-layer of hepatic ememn ; gg, inner face of a pharyngeal bar clothed with 
hypoblast, the outer face covered with epibla-st (represented black) ; /i/i, a 
main pharyngeal bar -with projecting pharyngeal fold (on which the reference 
: line rests) in section, showing Ccelomie space beneath the black epiblast; ii, 
transverse ventrid. mnscle of epipleura ; hfc, raphe or plane ofdusion of two 
down-gro-VTO epipleura ; 11, space and nucleated cells ou dorsal face of noto- 
chord ; fliift, similaar space and cells on its ventral face. 

descending right and left outgrowth (epipleura, opercula) of the 
body--wall, which encloses the ati-ial or branchial chamber.: The 
gonads are twenty-six pairs in number, corresponding to the 10-36 
myomeres. They are devoid of ducts, and discharge their pro- 
ducts by dehiscence into the atrial chamber, whence they pass to 
the exterior, either by the atriopore or by entering the pharynx 
through its slits, when they are ejected by the mouth. 

In many respects Amphioxus, the only representative of LfeiJfeiZo- 
ohmda, bears evidence of being derived from a more highly organized 

XXIV. — 24 
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Eelation- ancestry. Its mode of life (burrowing in the sand in shallow water, 
ship of whilst its general build is that of a swimming animal) and the 
Gephalo- nature of its food (diatoms, &c., carried into the pharynx by ciliary 
adorrfa to currents) in themselves suggest such a history. The vascular 
Oraniata system is elaborate in plan yet incomplete in dete.iI, suggesting an 
and the atrophy of its finer branches, which is consistent avith the small 
Verte- size of ximphioxiis and the general principle that a complex vascular 
brate system can only be developed in an animal which has attained to 
ancestry, a certain bulk. The absence of well-developed sense organs and of 
“ cephalization ” in an animal which has attained to such elabora- 
tion of sti'ucture as is shown by the pharynx and atrial chamber, 
and w’-hich has such well-developed muscles to the body-wall, is an 
inconsistency best explicable by degeneration ; so, too, file existence 
of the elaborate series of fin rays, which are out of proportion to 
the mechanical requirements of so small a form. I 

Degenerate though ArwpMoms must he, the ancestor from j 
which it started on its retrogressive course was probably a long 
way behind any living Craniate. There is no reason to suppose 
that this ancestor had a cranium, or that the muscular segments 
and segmental nerves in its cephalic region were fused and 
welded. Amphioxus has probably lost, as compared with that 
ancestor, lateral eyes and otocysts, nephiidia, and, above aU, size. 
The epipleural folds wliich now form oral hood, branchial opercula, 
and coalesced ventral fin were probably originally less developed 
lateral ridges, protecting the gill-slits anteriorly and posteriorly, 
serving by their undulations to assist in locomotion, whilst the 
median fin and its rays were large and functional. 

One of the most curious features in the structure of AmpMoxus 
is its asymmetry. The anus is on the animal’s right side, the 
nasal pit upon its left ; the myomeres on the two sides of the noto- 
chord do not coincide ; and the right and left dorsal spinal nerves 
do not arise vis-ct-vis to one another. Them is no conclusive reason 
for regarding this as an ancestral feature, although the early larval 
form is as curiously asymmetrical as the adult. Amphioxus habitu- 
ally rests upon the sand, lying upon one side of the. body, and it te 
possible that the distortion is related to this habit, as in the case 
of the Pleuronectid Dishes. 

However we may estimate AmpTiioxm^ we are not led by it, though 
its muscular metamerism is so well marked, a single step in iSte 
direction of the Annelids, neither are we led. directly, it is true, in 
the direction of Memertim in connexion with those points, as to 
relationship of notochord with proboscis sheath and nerve-cord 
with median dorsal nerve, insisted on by Hnbrecht. But it will he 
seen below that, by the agreement of Amphioxus with Balamglossm 
in the structure of the perforations of the pharynx, in the possession 
of collar pores, and in the prsoral glandular body, we do arrive at 
an imprtant connexion with Nemertine-like forms. 

The Uhochoeda. ■ 

■Char- Urochorda are Virkbraia which, with the exception of the group 
acters Larvalia {Appendieularia, Fritillana, OStgjfewm), have receded 
of Uro- very far indeed from the characteristic Vertebrate structure, diow- 
chorda, iug neither notochord nor nerve-cord, and gill-slits only of the 
most highly modified and abenant form ; some, however (certain 
Aseidians), pass through a larval condition in which these struc- 
tures are present in the normal form. It is necessary for the pur- 
poses of the present article to confine our attention to larvalia and 
to the larval forms which retain ancestral characters. (Dor a de- 
scription of the whole group, see the article Tuhicata.) In Dro- 
ehorda thus signalized the notochord never reaches forward into the 
anterior part of the body, but is confined to the tail (hence Dro- 
ahorda). The longitudinal muscles of the regi,on traversed by the 
notochord show traces of metameric segmentation, which are prob- 
ably survivals of a more complete development of myomeres in 
ancestral forms (i6). There is no trace in Larvalia of fin rays 
or other skeletal structure, Corresponding to the opercular folds 
and epipleura of Oraniata and Qephaloehorda are ridges of the 
body-wall, which protect the pliaiyngeal gill-slits, and may give 
rise, as ixi Qephaloeliofrda, to an enclosed atrial chamber with 
atriopore. The gill-slits in these larval forms are few in number 
(one or two pairs), but in many of the aberrant Vrodwrda (by far 
the majority of the group) they become excessively numerous and 
complicated in structure, and are supported by a chitinous (?) 
framework, as in CejjJialochorda. It lias been suggested that the 
fenestrated structure of the pharyngeal wall in Funicata does not 
represent a series of gill-slits, but a single pair of slits aubdividei 
This suggestion is worthy of further consideration. 

Tlie cerebro-spinal nerve-cord is tubular and presents itself as a 
dilated cerebral vesicle in front of the notochord, and as a narrower 
part running along the whole length of the notochord. 

Sense organs are present— a single eye with pigment and lens, 
a single otocyst, and an olfactory pit (Larmlia). The mouth is 
dorsal in position in the' Asoidian tadpole, but subtenninal in Lar- 
valia. The pharynx is wide, and is followed by a narrow oeso- 
pbagus, stomach, and intestine, which does not open ventralljr but 
turns upwards to the anus. The Larmlia have a rndimentary 
heart and no vascular system, — a fact connected with their diminu- 
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tive size. For the same reason no vascular system develops in the 
Asoidian tadpole until it has ceased to be locomotive and has entered 
upon its kter development ; but in the larger adult Urochorda a 
contractile heart and a well-developed vascular system are present. 

Ho undeniable nephridia are present in Larvalia nor in the larval 
Asoidian, and no structure comparable to the collar pores of Balano- 
glossus or the atrio-coelomie funnels of AmpMoxus is known in them. 

The subneural gland, however, a glandular tube opening anteriorly 
near the mouth of the pharyirx, appears to be identical with the 
preeoral larval gland of Amphioxus and the proboscis pore and gland 
of Balanoglosstis. It is probably to he regarded as a nephridium, 
and has been compared by Julin and Van Beneden to the pituitary 
body of Oraniata, with which it corresponds in position and de- 
velopment. 

The gonads of Larmlia are developed in irregular masses on the 
walls of the coelom, ovaries and testes in the same individual. 

As above indicated, there is a small section of Urochorda which Classi- 
retain in adult life the tedpole-hke form and the essential Verte- ficatioi 
brate organs which are exhibited by the larv® only of other Uro- of Uro 
chorda, and by a few only of these. This necessitates a primary cho^-da 
division of the branch into two grades. 

Grade A. — ^Laevalia {Appendicularia, Fritillaria, Oilcopleura). 

Grade .B.— Saccata. 

Glass L — Ascidise {Simplices, Sociales, Composite, Fyroso- 
miidea). 

Class IL-—Salpiformia{Salpiidea,Dolioliidm), 



Vio, ^.—TntitM,ria{AppmMedarid)fwmta, one of the Urochwda. (Original 
drawings.) A. Lateral. surface view, showing habitual carriage of “tody ’’ 
at right angles to “tail.”, B. Organs of body as seen by transparency. C. 

Lateral view of Iwdy with tail in morphological position, showing organs by 
transparency. D, Staface view of animal from below to show apeitures. a, 

. Otocyst in connerion with brain ; b, olfactory pit; c, dorsal hood ; d, nerve- 
tnbe. passingfrom enlarged brain to caudal region, where it fonns one true 
ganglion and a series of minor enlargements, corresponding to the rudimentary 
“imyotomes " or " myomeres " of the fail ; e, stomach ; /, ovary ; y, testis ; Ti, 
notochord (uroehord) ; i, nerve-tube or myelon in tail ; fe, fifth liiyomere of 
. -tail; I, anus; m, heart; n, gill-slit; o, endostyle or hypobrandiial groove ; 
p, mouth, 

UroGwrda si'B so extremely aberrant, and show so little more KeMon 
than: n transient developmental indication of the essential Verte- of ?7ro- 
brate organs, that we cannot lope to get much positive information chordal 
from them, on the subject of Vertebrate ancestry. Only the minute Verte- 
Appi^wilarm [LarvoMa] retain the Vertebrate structure through brate 
life, and they are obviously, on account of their minute size, ex- ancestry 
tremely degenerate. It is possible to make hypotheses as to the 



VERTEBEATA 


187 


greater or less elaboration, of the ancestors of Urochorda, and to 
maintain even that their ancestry had reached as high a condition 
as that shown by Oraniata ; on the other hand, it does not seem 
likely that their point of divergence from the main ancestral line 
leading to Oraniata was lower than, or even so low as, that at 
which AmpMoxus branched olf. The differentiation of tnink and 
tail by the limitation of the notochord anteriorly is a nearer ap- 
proach to Craniate structure than that shown by Amphioants, 
whilst the definite development of a brain of considerable relative 
size places Urochorda nearer to the Craniates than is AmpMoxus. 
The metameric myomeres so strongly developed in this last ai-e 
not absent in Urochorda, as is often maintained, but exist in a 
iTidimentary form, indicating that they had once a fuller develop- 
ment. 

The Hemichobda. 


Ecmichorda comprise 'the single genus Balwnoglossiis — formerly 
classified by Gegenbam’ as Enteo'opneusta, an independent phylum 
of the animal kingdom. They are Vertcbrata of worm-like form. 



Pig. 10. — Balanoglossxis, anatomy and development. {Modified from Bateson.) 
A. Balanoglossus kowalewskii, Bateson; from the coast of Virginia, U.S.; 
natural size ; a, proboscis ; &, collar ; c, perforate i-egion ; d, flattened digest- 
ive region ; e, cylindrical hind region. B. Diagram of dorsal view^ showing 
certain organs as though the body-wall were transparent. C. Diagram of a 
vertical antero-posterior section. D. Diagram of a dorsal view to show 
vessels and nerves hy transparency. E. Diagram of a transverse section 
through the collar, P. Larva of B, kowalewskii ; diagram of horizontal sec- 
tion. ff. Vertieallongitudinal section of an older larva of the same. Letter- 
ing B-G ffi, proboscis ; i, collar ; /, nerve-tunic of proboscis ; g, proboscis 
pore (ciliated orifiee) ; h, notochord (limited to a small tract of mooined tissue 
derived from prseoral extension of alimentary canal) ; i, dorsal nerye-plate ; 
k, collar-pore (right and left), opening to exterior from collar coelom just be- 
neath the collar ; I, continuation of dorsal nerve-plate as a nerve-cord ; m, 
piiaryngeal perforations (gill-slits) ; ooslom of proboscis (anterior azygos 
primitive cmlomie poucb); collar coelom (right and left middle coelomic 
pouches of embryo) ; «.3, body cffilom (right and left posterior coelomic pouches 
of embryo); o, mouth ; p, ventral nerve-tunic of body-wall; g, proboscis 
gland ; r, strands connecting dorsal nerve-plate with outer wall of collar ; s, 
cavity of pharynx in front or perforate region ; f, dilated part (heart) of dorsal 
vessel within proboscis-gland ; dorsal vessel ; u, blood-vessels of body- wall 
in section ; in, paired nerves of coUar region in transverse section; *, peri- 
hsemal ocelom, surrounding dorsal vessel in collar region ; y, digestive region of 
gut (in embryo) ; i;, mesoblast. S. Ijarva o f another species of Balanoglossus, 
known as the Tomaria larva of Johann Miiller, and resembling an Bohinoderm 
larva, aa, prseoral ciliated hand of Tomaria ; ii, post-oral ditto ; cc, terminal 
ditto; dd, month; ee, apical plate and sen.se organ; fE canal system and 
pore; gg, gut; hh, anns. 

elongate and somewhat flattened from above downwards. In front 
of the mouth is a long cylindrical proboscis, and behind it a collar, 
the free margin of which is turned backwards, and corresponds to 


the opercular epipleural folds of Oephalochorda and Oraniata. 
This agreement is supported by the existence of a pair of collar 
pores opening into the coelom of the collar, as the “ brown funnels” 
of AmpMoxus open into the epipleural coelom of that animal. A 
proboscis pore, opening on the left side into the prajoral coelom of 
the proboscis (paired in B. hupfferi), is exactly representative of 
the similarly placed pore which in the young AmpMoxus (according 
to Hatschek, ij) leads into the tubular organ derived from the left 
coelomic chamber of the prssoral lobe of that animal. The whole 
surface of the body is ciliated, as in Nemertines and Echinoderms, 
and as in no other Vertebrates. Eollowing the collar is a perforated 
region of the body, — gill-slits opening from the outer surface into 
the pharynx. In the young form there is for a time, as in Ap- 
pendicularisa and the Ascidian tadpole, only one pair of gill-slits, 
but they subsequently increase in number as the animal grows 
in length They resemble in form and structure those of Amphi- 
oxus. The notochord {h in fig. 10) arises at the anterior end of 
the hypoblast in the young, and grows forward, forming a support 
for the base of the proboscis. It is limited to this very small 
region. The eerebro-spinal nerve-cord originates by a delaminatioii 
of a solid cord of epiblast in the mid-dorsal line of the middle third 
of the body ; then by inwagination of its two ends it extends as a 
tube both anterioidy and posteriorly. A general network of netve- 
fibres (and cells ?) exists beneath the epidermis all over the body. 
The blood-system is peculiar, consisting of an anterior heart and 
a dorsal and venti'al vessel ; these are united by a plexus of sub- 
cutaneous vessels. The musculature of the body-wall is not broken 
into successive myomeres; but, on the other hand, the gonads 
(ovaries or testes) are sac-like, and, as in AmpMoxus, are repeated 
in a series throughout a great length of the body. In the pharyn- . 
geal region the gonad sacs agi-ee in number with the gill-slits. 
There are no nephridia (unless proboscis pore and collar pores are 
to be so regarded); but the connective-tissue cells of the hody-cavity 
are active as excreting agents, as in Echinoderms and in Urochorda, 
and a large glandular organ in the proboscis attached to the end 
of the notochord appears to have to do rvith this function. Not 
the least remarkable fact about Eemichorda is the nature of their 
larvm. No other Verteirata present larval forms which indicate 
the nature of the early ancestral history in what we may call 
prae-chordal times ; however interesting the Ascidian larva, ox the 
young AmpMoxus, and the embryo dog-fish, they do not take us out 
of the Vertebrate area. Some species of Balanoglossus (? B. minutus), 
however, pass through a handed ciliate larval condition, which 
was known as Tornaria, and was considered to be an Echinoderm 
larva allied to Bipinnaria, before its relation to Balanoglossus was 
discovered. It is not possible to view the Tomaria larva of Balano- 
glossm as otherwise than identical with Echinoderm larvee, and it 
results that Balanoglossus and the Echinoderms have remote genetic 
affinities of a specif kind. 

No classification of EmiicJiorda is possible beyond an enumera- 
tion of the species : — 

1. Balanoglossus dlavige'nis (Della Chiaje), Maples. 

2. £. minutus (Kowalewsky), „ 

3. B. kowalewskii (Al. Agassiz), east coast, United States. 

4. JS. ftroofcsii (Bateson), „ ,, 

5. B. salmoneics (Giard), Brittany. 

6. P. roUnii (Giard), „ I 


last find a form which, 
burrowing sand - life, 
yet has not to any large 
enee. The ciliated epi- 
the complete absence of 
us to forms like the 
boscis of Balanoglossus 
invaginahle organ simi- 


It seems that in Balanoglossus at 
though no doubt specialized for its 
and possibly to some extent degenerate, 
extent fallen from an ancestral emin- 
dermis, the long Worm-Hke form, and 
segmentation of the hody-muscles lead 
Nemertines. The great pro- 
may well be compared to the 
larly placed in the Nemertines. 

The collar is the first " 
commencement of a 
structure destined to as- 
sume g^eat import- 
ance in Ceplmlo- 
chorda and Crani- 
ata, and perhaps pro- 
tective of a single gill- 
sKt in .BaZajMgrfossr&s before 
the number of those aper- phjhi 

tures had been extended. Bor- \ fert^ 
rowing, as we may, the nephridia 
from 'tiie Nemertines, and the lateral 
in addition to the dorsal nerve, we 
find that Balanoglossus gives the most\| 
hopeful hypothetical solution of the 
pedigree of Vertebrates. Space has not 
permitted us to go so fully into pros and 
cons as the speculative nature of the subject requires , but we give 
the final conclusion to wMcb our consideration of the structure of 
the four great hi’anehes of the Fertebraia rn the form of the 
aecompatiying genealogical tree. 




188 V E R 



-V E S 

HabrecliiH “Nerve-Tunic of Neffiortlnes," in Quart Joum Mier Sol , vol. 
XX., 18S0; (/a) and Us) Id , " Comparison of Neinartinea and Vertebrates,” In 
Quart Jmim Mior sS , vol xaali , 1883, and voL xxvli , 1887 , ( 14 ) Lankester 
^ Ray), “Brown Funnds oi An.’^ioma^' In Quart Jowm. Mior &oi , voL xv. 
p 257, ISre; (< 5 ) Hatschek, “ Subneuial CHand of Am^himu and Olfiaotory 
Pit," In Zad Aimiger, p 617, 1884 , (/d) Lankester (B Ray), “ Vertebratlon 
of the Tail of Appendieilwrla," in Quart Joum Micr Science, vol xxli , 1882 ; 
(/y) KowaleTraky, "Later Researches on Ascldian Development,” in Ardhio 
j^r mUrosLopi^ Amtomie, vol vli , 1871 , (/i) Id , “Later Researches on 
Am^loxus Development,’' in Archiv Jitr mihrotiAplscihe AuatomiejUdl sdii , 
1878 (ERL) 


YERTUE, George (1684-1756), engraver and anti- 1 
quary, was bom in St Martin’a-in-the-Fields, London, in 
1684. At tbe age of thirteen be was apprenticed to an 
heraldic engraver, a Erencbman, who f^ed on three or 
four years. Yertue then studied drawing at home, and 
aiterwarda worked for seven years aa an engraver under 
Michael Yandergucht. He was patronized by Sir Godfrey 
Kneller, and was one of the first members of the Academy 
of Painting which that artist instituted in 1711. His 
plate of Archbishop TiUotson, after Kmeller, commissioned 
by Lord Somers, estabhshed his reputation as an engraver, 
and he was soon in an excellent practice, engraving por- 
traits after Dahl, Richardson, Jervas, and Gibson, In 
portraiture alone he executed over five hundred plates 
In 1717 he was appointed engraver to the Society of 
Antiquaries, and hm bunn was employed upon many 
interestmg statues, tombs, portraits and other subjects of 
an antiquarian nature. He died on the 24th of July 1756, 
and was buried in the cloisters of "Weatininster Ab^y. 

Brora the year 1713 Yertue had been indefatigable m hia re- 
searches on all matters connected with the history of Bntish art, 
and had accumulated about forty volumes of memoranda on the 
subject These were purchased by Horace 'Wahiole, and form the 
hasiB of that author’s Anecdotes of PoAviing %% England, where will 
be found an account of Yertue’s life and a catalogue of hia en- 
gravings, Tertue’s own literary works include On Holbein and 
Gerards Pictures (1740) j MedaU, Ooins, Cheat Seals, Pmpresatms, 
from the Elaborate Works of Thomas Simon (1758) ; Oatalogue and 
Description cf King Okarles the Firsts Capital Collection qf Pictures, 
Dmnings, Statues, &o. (1757) ; Ocdcdogueoftlu Collection of Pictures 
belonging to King James Jl., to which is added a Catalogue of 
Pictures and Drawvngs m the Closet of Queen Oarolme (1768) , 
Catalogue of the Curious Collection of hetures of George Villiers, 
Duke cf Buckingham (1768) , Desertion of the Works of that 
Ingemom Delineator and Engraver, W. Hollar (1746). 

YERtJS, M. AuhEMUB. See AiiRELiDa, voL lii. pp. 86-87. 

YERYIERS, a town of Belgium, in, the province of 
Li^e, is situated on the Vesdre, 16^ miles by rail east by 
south from Li4ge and 19 miles south-west from Aix-la- 
Chapell^. It k divided into an upper and a lower towns, 
but has no striking architectural features. The staple 
’ commodily is cloth, which is manufactured here and in 
the immediate environs to the value of £3,200,000 
annually. Other manufactures aro soap, chemicals, con- 
feefaonery, and machinery; dyeing, tanning, and iron 
and copper founding are also earned on. The town is a 
modem one; its manufacturing prospenty, thehegmmng of 
which dates from the 18th ceatmy, is partly attributed to 
the waters of the Teadre, which are said to be peculiarly 
well adapted to the purposes of the dyer. The population 
in 1876 was 37,828. 

YBSALIXJS, Ajtdrtbas (1614-1664) See Aktatomt, 
m ILijqi. 807-8 ; also Yasotoar System, p, 96 above. 
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from the pennaeuin or suprapubically, for purely diagnostic 
purposes. Further, more careful and unproved chemical 
and microscopical examination of the urme enables the 
surgeon to judge better than formerly what the condition 
of the bladder is. Diseases of the bladder may be con- 
veniently divided into two groups, — (1) those which 
involve recognizable organic structural change, and (2) 
those which do not necessarily mvolve obvious organic 
structural change (Sir H. Thompson). The more import- 
ant diseases of the first class are inflammation or cystitis, 
calculi, and neoplastic growths , but there are also others 
of less importance, such as h 3 q)ertrophy, dilatation, and 
tuberculosis. The diseases of the second group m which 
no organic structural change can be recognized in the 
bladder-wall are numerous. In many cases, however, they 
can scarcely be considered as diseases of the bladder pure 
and simple, but rather as concomitants or results of other 
diseases Moreover, in many cases they give rise soonei 
or later to diseases which are accompanied by stractural 
changes. Thns “ irritable bladder,” although at first it may 
be independent of any such change, soon gives rise to 
inflammation of the bladder-wall, or cystitis; and many 
surgeons describe it from the hegmmng as simple cystitis, 
while (ystitis aa described m this article they call catarrhal 
cystitis. In this division, however, we may describe para- 
lysis, atony, incontinence of nnne, stammering micturition, 
and retention of urme. 

Oystit ^. — Inflammation of the bladder may be acute or chronic Acute 
It 18 due m most eases to the presence of imtatmg matters m the cystitis. 
Urme, produced by decompositiou of the urme itseK or by morbid 
admixture The inflammation may result also fiom tra. n-mii. tin 
mjury, from cold, or in cases of gonorrhoea fiom extension of the 
mflammatiou along the urethra into the bladder (through continuity 
of tissue). Although frequently ushered m by rigors, the chief 
symptoms of acute inflammation are local- there is pain over tlie 
region of the bladder and frequent mictuntion. The desire to pats 
Water is often inconfcroUable, evea before more than one or tv o 
ounces of urme have been secreted. The urine is much changed iii 
its character, bemg doudy from the presence of epithelial scales, 
pus, mucus cells, and often blood. At this stage also it may ho 
ananomacal, though this usually comes on later, and is probably 
caused by septio decomposition of the urme due to the entrance or 
introduction of organisms mto the bladder. The quantity of 
blood vanes, but may be so large as to give -the ume a ^tinet 
reddish tin^ As a rule, the mucous membrane at the neck of the 
bladder is the first part to become inflamed, but the whole of the 
mucous membrane may be affected , resolutum, however, usually 
takes jl^ before more than a portion has been attacked. (Ihromo Chrome 
cystitis is one of the most common affections of the bladder, and cystitla 
its causes are very vanous. It sometimes remams after an acute 
attack has passed off, but more commonly it results from long- 
contmuedimtation, such as may be produced by a unnary calculus 
in or by atony of the bladder !I^e symptoms are not so severe as 
in acute cystitis : the urme contams more mucus, hut less pus and 
blood, and there is much less tendency to ^queut mictuntion, 
the irritability of the bladder bemg greatly dmunished. Ikequently 
Veiy large quantities of mucus are secreted, and the condition w 
thsn termed “ catarrh of the bladder ” Chronic inflammation is not 
m itself dangerous j hut the patieaiv so long as it remains, is hable 
to an attack of acute cystitis, which, superadded to the pre-existing 
condition of the bladder, may bb veiy senous. , An increase in the 
fibrous elements of the coats of the bkdder and hypertrophy of the 
ausQular fibres are a commou result of chronic cystitis. 

The treatment in both varieties of the disease consists in giving Treat- 
rert 1» the mflam ed. part and in. aUeviatmg the pain. Hot site- ment of 
baths may be used two or three times dauy for ten minutes or cystitia, 
1 ^ quarter of an hour at a time j aud, if the p^ be very severe, hot 
fomeutatiens with tincture of oprum should he applied to the pen- 
. nssom or hypogastnusoi, or a hot douche may be used per rectum. 
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Diluent dnnks are given, and tincture of hyoscyamus may lie 
prescnbed, as it has a very soothing influence. It may be necessary 
to give morphia, but generally the pain can he allayed without ite 
use In chronic cystitiB the tu’eatment depends very much on the 
cause, -which must if possible be removed. Thus, if the cystitis is 
due to a calculus m uie bladder, the treatment is to remove the 
calculus (see below) Yery often, however, special remedies aie 
employed to relieve the mflammatory condition, and one of the 
best 13 washing out the bladder This is a simple operation, based 
on the pnuciple of siphon action -with a head of water, and is earned 
out as follows A. catheter is mtroduced through the urethra mto 
the bladder, and to it the stem of a T-shaped tube is fi^ed ; to each 
end of the horizontal part a piece of rubber tubing is attached, 
one piece terminating in a vessel which contains an aseptic warm 
lotion and is placed at a higher level than the bladder, while the 
other 18 led into a receptacle placed lower than the bladder Six 
or eight ounces of the lotion are allowed to flow mto the bladder , 
then the flow is checked, and the flmd passes out from the bladder 
through the other tube Each tube should have a stop-cock, so 
that the surgeon can open or close it as he desires. Occasionally 
bladder drainage is resorted to, and is earned out on the pnnciple 
of siphon aotion ^ Internal i-emedies have to he administered, one 
of the most valnahle hemg benzoate of soda. The benzoate m its 
passage through the blood is changed mto hippunc aad, and thus 
tends to render the urine less alkalme. Attention to the diet of 

It s^uid he ve^l^ht, Easily digested, and nutations. Diluents 
are often of much value, lessenmg the imtability of the bladder, 
ill wines and stunulants should be avoided. 

Icuh. Calculi —Important infoimation, as we have already said, is 
derived both by the surgeon and physician from a careful examina- 
tion of the urine, whether this be done chemically or microscopic- 
ally Hot infrequently on such exammation crystals, -varving m 
their chemical and physical characters, are fonnd, and if these be in 
large amount distinct nnnary deposits are got from the nnne after 
it has been kept m a vessel for a time The cause producing these 
crystals or their presence alone may give rise to disease, as, for 
inkance, oxaluna, a condition m which, m addition to other 
symptoms, we find oxalate of lime crystals present m the urine. 
■\Ve have here to deal, however, with more than the mere presence 
of a few crystals disseminated in the nrme, viz., with those con- 
ations m which an amalgamation of crystals has occurred, givmg 
use to a concretion of such deposits into a mass, formmg a cal- 
culus or stone. "When such concretions are so sm^ that -fliey can 
be passed with the nrme through the urethra they are kno-wn as 
gravd ; but when they are prevented by their size from passing 
along the urethra they are termed caleuli, and the patient is said 
to suffer from stone or calculus. Calculus of the bladder constitutes 
a most formidable and important disease, and its treatment, either 
medical or surgical, has probably attracted more attention than that 
of almost any other disease trrmary calculi occur m all parts of 
the world and affect both sexes. They are much more common, 
however, m some r^ona than in others Thus, in India tiiey axe 
very common, -while m Great Bntam, although many pmaons suffer 
from calculus in Horfolk and the north of Scotland, very few cases 
occur among people who live on the -western aide of the island. 
Ihom the ^ove facta many have attnbnted the formation of 
calculi to special chmatic or geological mfinences, but it is probable 
that diet acts as a chief factor in their production Calculi are much 
rarer in females than m males, and -tins may perhaps ha explained 
by the shortness and more vertical position of the urethra, bo that 
the contents of the bladder can be more easily evacuated, and by 
the fact that the habits of the female with regard to diet are more 
regular than tiiose of the male The cause of the formation of a 
calculus may be (a) a tendency in the kidneys to precipitate salts 
to an abnormal degree, tiie imne being concentrated and small in ; 
amount, or (6) some abnormal state of the unne m the bladder, or 
(c) the -presence of a foreign body in the bladder Probably -tbe last 
is the most common cause ; for very frequently, when a section of 
a calculus is made, it is found that some foim of foreign body has 
acted as the nucleus round which urinary deposits have become 
agglutinated Such foreign bodies may exist m the bladder or 
may be introduced from -without Occamonafly clots of blood have 
been fbtmd as the nucleus; but one of the commonest is a small 
uric amd stone, which, havmg been formed in the kidney, has 
pssed down the ureter into the bladder and there been surrounded 
by deposite of phosphate of lime, &c. Calculi vaiy much in their 
phyBical characters and chemical consfatutionj Most frequently 
only a single stone is present ; but very large numbers have been 
removed from one bladder The shape of tiie stone depends on 
whether it be movable or fixed, and whether there be only one or 
more in the bladder. A single stone is naually c^hencal or ovoid, 
but may be smooth or tnberSilated or spinous, -tins last point bang 
determined chiefly by the composition of the stone , -when ibere 
are a number of stones present tiiey are usually faceted or many- 
1 Bee "The Bladder Dminaga," by Prot Cktene, in Min, JIftd. Jovm,, y6L 
xxTi , pert i , 1880-Sl. 


sided Some stones are hard *, others are soft In size and weight 
they vaiy very much we And them as small as a pea and as huge 
as a child’s head The largest stone found in the bladder of a 
human being is in the Royal College of Surgeons’ m-useum of Eng- 
land , and in the Edinburgh university surgical museum there is 
a stone of veiy large size The weight depends not only on the 
size but also on the composition, and varies from a few grams to 
the heaviest on record, wnich weighed 6 lb 8 oz. 

Seven different kmds of ealenh are described, but only three are Vaneties 
veiy common. Yesical calcuh are classified acoordmg to their of col- 
composition, and five different forms are very generally recognized ; culi. 
but layers of different salts may be fonnd in the same calculus 

(1) The first dasa embraces urus acid and uraitc calculi. Pure uiic 
amd stones are small and hard, and usually vary in colour from a 
reddish orange to a brown tint They are frequently rough, but 
may be smooth Uratic stones are seldom pure. They frequently 
form the nucleus of calculi the outer layers of which are phosphatic. 

(2) Pho^hatic and calcareotcs calcuh consist chiefly of calcium 
pho^hate , stones formed purely of the carbonate ot calcium are 
rare The stones of this group are white, soft and fnahle, especially 
those composed of phosphate of lime. They frequently attain to a 
large size, and most commonly occur m persons whose general health 
has run down to a low ebb (8) Oxalate cf lime calculi are excess- 
ively hard and dense, of a dark bro-wn colour and tuberoulated oi 
spinous on tbeir surface , hence they are often cdled mulbeny 
cdculL This is a form -which gives nse to great pain and irrita- 
tion, so that they are generally removed before they become veiy 
large. (4) CystiM and (5) xavtlivn, calcuh are rar& 

■When a stone is present m the bladder, whatever its nature, it Dingnos- 
acts similarly to any other foreign body, and usually gives nse to a mg for 
senes of defimte symptoms. The patient oomplama of pam in the calculi 
end of the penis at the completion of mictuntion lough or 
jolting movements give nse, to pam in the region of the bladder 
Occasionally there is a sudden stoppage of the flow of urmo, which 
13 overcome by a change m position He suffers from frequency 
of micturition, jnst as m any other imtable condition of the 
bladder. If, in addition to these symptoms, the patient states tliat 
at -raiying intervals he has passed “gravel,” the surgeon is almost 
certam that a calculus is present , but even with all these symp- 
toms there is only one certain (h^ostio sign of the presence of a 
stone, and that is to feel it This is done hy “sonndmg” the 
bladder with a sound,— an instrument resemhlmg a bou^e, but 
made of steal and with a shorter curve It can be easily turned 
from side to side -within the bladder, the whole of which must be 
systematically exammed, and not only enables the surgeon to 
ascertain the presence of a stone but, when judimo-osly nsedi assists 
him in detenaming the size, mobility, situation, number, and hard- 
ness of the calcuh. This additional information is of the utmost 
imporbince m guiding the surgeon to the best method of treatment 
In the child the stone can be occasionally felt hy passmg one finger 
into the rectum, laying the other hand above the pubes, and 
pressmg , the stone hes between the two hands. In other cases the 
size can be gauged with the lithotnte, hy observing the distance to 
which the l^es are eeparated when the stone is grasped. 

The treatment of calculi hy other means than operative surgery Treat- 
has been found to he of veiy little value Attemptshave been made ment. 
to dissolve calculi by mtemal remedies or by the injection of 
chemical agents mto -the bladder; hut, although many snob 
methods have been used, and have for a time in many coses been 
apparently successful, they have -without exception been fonnd 
m the long run to be practically worthless for removing calculi 
once actuSly formed. Further, the improvements m opera- 
tive means for the removal of calculi have advanced to such a degree 
that it IS probably better for a patient, m our present state of know- " 
ledge, to be treated by soma one of them rather than undergo any 
attempt at then removal by other means. Nevertheleas mudi can 
be done to-waids preventing the formation of calcuh in those who 
have a tendency to their formation, by attention to diet and by the 
internal administration of drugs. 

Dnnaiy calcuh are removed by one of three methods, —( l) htbo- Removal 
tomy or cutting for stone, (iu) hthotaty or crashing the stone, of oalcidi 
and (lii.) htholapaxy, a modification of hmotaty, and the method byopera- 
now mort commonly adopted. In about nma cases out of every tion 
ten the stone may he ciWied , but occasionally there are some 
cirouinstances which render the operation of hthotomy preferable 
to Hthotaty, Thus, where the urethra is constricted, as m organic 
stactore or enlargd prostate, or where the stone is very larm or 
erfrmely hard, it is right to cut for the stone instead of making 
any attempt to crush it Again, in dhildreu hthotomy is safer than 
hliotiity 

Cutting for stone baa been very long known and Litho- 
praotaeed by surgeons ; but up to the commencement of the 19th tomy. 
century it was performed only by a few men, -who, holder than 
their contemporaries had specially -worked at it and had attained 
edebii^ as skilfal lithotormsta. Patients went very long distances 
to be operated on by them, and certain of the older mirgeoas, as 
CluBelden, performed a large number of operations with very sue- 
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Litlio- 

lapaxy 


cesafnl resulta. The operation is usually perfonned hy an mmon 
from the penneum ; but sometimes it is necessary to adopt the 
high or suprapubic incision. The former method is termed.peniiffii3 
htaotomy, and, as the incision most commonly made by the surgeon 
IS a lateral one, it is ordinarily spoken of as lateral lithotomy 
Lateral lithotomy consists of two distinct stages, — ( l) cnttmg mto 
the bladder and (u ) removmg the stone. The patient is placed on 
a table and broimht under the influence of an anesthetic. A grooved 
stafiTis passed along the urethra mto the bladder to act as a guide 
for the knife, and the patient is then “tied up in the hthotomy 
positiou.” An assistant holds the staff m the middle line of the 
mdy and the surgeon makes an incision an inch and a half m 
length deeply into the permteum, until the knife enters the groove 
of the staff, and then passes it along the groove, thus makmg an 
openmg through the bladder-wall The bMder having been thus 
cut into, a pair of hthotomy forceps is introduced by the TOrmeal 
woimd, and the stone is caught and removed by gently withdrawmg 
the forceps by a rotatory movement, A lithotomy tube is now passed 
through the wound mto the bladder and fixed m position , the 
patient is untied and earned back to bed. The operation of litho- 
tomy is not a difficult one to perform, nor is it m itself dangerous ; 
sometimes, however, there is a fatal termination, due commonly to 
one or other of the following causes— hsemorrha^ (either primary 
or secondary), organic disease of the nrmaiy organs, or blood 
poisonmg Heemorrhage may be the result of nnsKlful oparatang, 
the iucision havmg been incorrectly made ; or one of the larger 
vessels m this neighbourhood may have had an abnormal distribu- 
tion, so that, lymg m the Ime of the incision, it was divided and 
gave nse to the bleedmg which proved fatal. If the stone he a 
very large one, or the perinseum very narrow, it is necessary to 
perform the supr^ubie operation. 

LUhalajiaxiy — Lithotnly too can be best described if considered 
under two headmgs,— (i ) the crushing of the stone and (m) the 
removal of the deteitus. The two sti^ are now earned out at 
“one atting,” instead of allowing an interval to elapse between 
them, as was formerly the practice, and the term litJiolapaxy is used 
to desigiate this memod. The patient having been anees&etized, 
the urethra is dilated by the passage of hu^su^ bougies. Then 
a few ounces of a warm neutral aseptic fluid are ii^ected into the 
bladder, and the crushing msfrument, the lithotnte, is passed along 
the urethra into the hinder. The Iithotrite has two blades,— a 
"male” and a “female,”— the latter fenestrated, the former soM 
with its surfecft notched ; these blades can be approximated both 
by a sliding and a screwing movement The sliamg movement la 
used to grasp the stone ; but when the stone is fixed between the 
blades 3ie serew action is used, as it enables great pressure to be 
apphed evenly, gradually, and contmuously. The hthotnte is 
made of veiy tough steel, so that even very hard stones mw be 
cru^ed without any danger of the mstmment breaking It is 
passed into the bladder with its blades closed; they are then 
opened and an attempt made to grasp the stone. The stone having 
been fixed between tie blades by the sliding movement, it is thrai 
crushed with the screw action, ^eat care being taken not to catch 
the bladder-wall with the lithotnte This danger is avoided by 
raising the pomt of the Iithotrite immediately after gracing the 
atone and before cmshing is begun. The stone brew into two 
or mo» pieces, and these fragments must next be caught and 
crushed one by one, until they are all reduced to a very sanall size. 
If the stone he large and hard, half an hour or loiter may he 
required to crush it sufficiently. 'When the surgeon to catch 
any more large portiona of stone, the presumption is that it has 
been broken im into small enough pieces ; the lithotnte is then 
withdrawn ana the second stage of the operation must he begun. 

' This consists m removmg the detritus by means of an aspirator, 
the hart form of whibh is that mvented and used by Sir Henry 
Thompson. It consists of an elastic hag connected with a trap, 
into v^ich fragments of stone will flfil and not pass out again on 
the instrument heiug used at later periods in we operation. A 
large catheter, with the eye very near the distal end of the short 
curve, is passed into the bladder ; the amnratoi, full of an aseptic 
liifid, is attached to the catheter, and a &w ounces of the fluid are 
erpi^ssed from the aspirator into the bladder by squeezing the 
Jnlu^iltLbb^ bag. When the pressure is taken off the hag, it dilates 
and suotion the fluid out of the bladder, and with it some 

|hfl srualied stone, which fells into the trap, and 
fejicd^xipalMepjtlefflpid bong re-mtroduced into the bladder, 
afej^vr^ fe ;|e|edtcd'aga»i and again, until all the fragments 
detiitusiof tod i|«®dha'TOtheen remov^ After the operation 


the yatient s 
are hot ht al , 
WaddeR Ifthep^li 
hot fomentstMt^or a di 


•i i|mn pain and discomfort ; hut these 
s^s$m»im|pnents have been left in the 
^ It hah yeyy generally he rdieved by 


, p&id must ho kept in bed 

dud M tatoa where the atone has 
It irritable the sarflsen should insist on 
him remaming in bed, for at feast a ,^^i«hy statistic^ 

the dtogera of the operation, if fe ha goHe;ahon| wfe’oarei are not 
nearly So g^t as those of lithotomy, and 'asrtam%is ihose oases 


which go on favourably the patients are much sooner able to per- 
form their ordmary duties Fatal terminations, however, do now 
and again occur, sometimes as a result of mjury to the bladder-wall 
setting np inflammation, which extends to the kidneys, sometimes 
from suppression of unne Those oases m which there has been a 
fetal re^t most frequently have been complicated with old-stand- 
ing kidney disease. 

JSfecplattio Growths —The commonest neoplasms found in the Neo- 
bladder are vascular fibromata (often callea villous cancers) and plastic 
eptheliomata , more rarely malignant growths occur. The symptoms growtlu, 
produced by tumours vary ; but they may cause obstruction to the 
flow of nnne and chrome cystitis, with more or less severe pain. 

The moat important signs are the passage of blood and the presence 
of tumour ceJls m the nnne. Frequently, however, microscopical 
examination of the nnne fails to oisoover the presence of tumour 
cells. The passage of blood may be very mtermittent and small in 
amount , but this intermittent bleeding is one of the most oharaotei- 
fetic signs of the existence of a tumour. When the presence of a 
tamour is suspected, the sound is passed and an attempt made to 
feel it Sometimes it can he felt, but more often doubt remains as 
to whether a tumour does really exist or not In such cases the 
endoscope may he had recourse to , but the mformation denved from 
its use is not always satisfactory, and a diagnostic mcision must 
then be made mto the bladder to verify the diagnosis. When such 
a diagnostic mcision is made, the surgeon must be prepared to 
remove the tumour, should one he present and capable of removal 
Usually the diagnostic mcision is penneal , but, if the bladder is 
capadous, or if the pennaum is deep and narrow, a more complete 
examination can be made by a suprapubic openmg. The treat- 
ment of neoplasms is, as a rule, unsatisfectory If the growth be 
pedunculated, it can be removed without great nsk to the patient , 
more commonly, however, the tumour cannot be removed, and toen 
only pallmtive measures can be adopted, such as aUaymg the pain 
and chedang the hsemoirhage. Great relief is often ^ven by wash- 
ing out the bladder, but this must he done with very great care, 
a soft flexible catheter bemg used, if it can be passed mto the 
bladder, in preference to a ngid one 

EyperVropky and Ihlaiahon —Waisa. there is long- continued Hyper- 
obstruction to the flow of nime, as m stnotnre of the urethra, en- trophy 
laiged prostate, ka., the bladder-waU becomes much tiuckened, the and dila- 
muHSulM fibr® increasing both in size and number ; the mterstitial tation. 
flbroua tissue is also increased The wall on its inner surface becomes 
mgose, and the condition is technically known as hyjaertr(^hy 
Eyperti^hy may he accompanied by dilatcdsm of the bladder, 
a condition which the bladder may assume when from any cause the 
evacuation of its contents is mterfered with for a length of fame. 

I^raiysis of the bladder is a want of contractile power m the Paralysis 
muscular fibres of the bladder-wall. It may result from ugunes of 
whereby the spmal cord is lacerated or pressed upon at orbelow bladder 
the mifituntory centre situated m the lumbar region. The result 
may he either retention or incontinence of urme : sometimes there is 
at first retention, which later on is followed by moontmence, while 
in other cases moontmence results m the first place and then reten- 
tion. PufeLysis is also produced m certainrnervous diseases, as m 
locomotor ataxia, and m various cerebral lesions, as m apoplexy. 

Atony of the bladder differs from paralysis m bemg only a Atony of 
paresis or partial paralysis. It is due to a want of tone in the bladder, 
mnscnlor fibres, and is most frequently the result of halatual over- 
distension of the bladder, such as may occur m cases of enlarge- 
ment of the prostate. The patient is unable to empty the bladto, 
and the condition of atony gets moreasmgly worse, 

In both paralysis and atony the mdication is to carefully 
ptevent over-distension of the bladder by the mine bemg retamed 
too long, and at the same time to treat by appropriate means the 
cause vmcih has produced or is keepmg np the condition. 

inconiinmes of imne may occur m Me adult or m tiie child, but Inoon- 
ifl due to widely different causes in the two cases In the child it tmenoe 
may be simply a bad habit, the child not havmg been properly of urme. 
tramed ; but more frequently there seems to be a want of control 
in the miotuiitory centre, so that the cWd passes its water un- 
wittingly, especiaUy during the night In adults it is not so much 
a conation of incontinence in we sense of water bemg passed, 
against the will, but is rather due to a difficulfy m retammg the 
urme m consequence generally of an over-full bladder,— the water 
which passes bemg the overflow from a too full reservoir. It is 
usually caused by an obstruction external to the bladder, 6.g, 
enlarged prostate or stnctnre of the urethra, Occasionally we 
presence of a calculus may produce the condition. ' The treatment 
mffera in the case of the (mid and of the adult. In the child an 
attempt must he made to improve the tone of the mictuntory centre 
by the use of belladonna or strychnia internally and of a blister or 
fejsdfem externally over the lumbar region, and every effort should 
be made to train the (fluid to pass its water at stated times and 
legiflar intemfe. In the adult the cause which produces the over- 
dfetension mpst he removed if possible 5 but as a rule the patient 
has to be provided with a catheter, wbibh he can pass mto his 
bkdder and tims thoroughly empty it before it has filled to over- 



Y E S — Y E S 


flowing A soft flexible catheter should be given m preference to a 
rigid or semi-ngid one. The best form is the red-rubber catWer 
Stam- The condition termed by Sir James Paget stammemig micturUton 
menng is frequently seen m young men, more rarely m children and adults 
nuctlm- This stammermg of the urinary apparatus is analogous to speech 
tion stammermg, and occurs chiefly m those who are nervous and easily 
put out It would seem to be due to incoordination of the sphmcter 
and detrusor of the bladder, the former not relaxing synchronously 
with the contraction of the detrusor, or vm versa, and is sometimes 
caused by external irritation, such as preputial adhesions. Occa- 
sionally not a drop of unne can be passed, or a httle passes and 
then a sudden stoppage of the flow occurs, and the more me patient 
strains the worse he becomes, imtil at last there is complete retention 
of unne. Yery usually such errors in mictuntion can be cured by 
tbe removal of imtating causes, if they exist, and in these oases, as 
well as m those m which no such cause can be discovered, great care 
should be taken to avoid those difficulties which have mven nse 
to the patient’s worst failures. If at any time he shoidd fell to 
perform the act of nuotuntion, he ought not to strain, but should 
quietly wait for a httle before making any furtber effort, after 
which he will often succeed. Eegulanty m the times of makmg 
water is also of much importance. 

Beten- Betention of unne caimot be called a disease of the bladder, but 
tion of may be the cause of, or result from, bladder disease. It may occur 
unne. in jiaralysis of the bladder, or m conditions where the patient is 
suffermg from an illness which blunts the nervous sensibility, e g , 
typhoid fever It is, however, much more commonly due to ob- 
struotiou in some part of the urinary passage antenor to the bladder, 
as m stneture of the urethra or enlargement of the prostate. The 
patient can usually tell when he last passed any unne j but, even 
when no such information can be obtained, there are signs which 
lead the surgeon to a correct diamosis. Thus, the bladder if much 
distended can be felt as a rounded swelling above the pubes, and 
it may even have passed to the level of tbe umbihcus. ^ Percussion 
of the hypogaatnum gives a dull note When retention of unne 
occurs and the bladder is over-distended, it is necessary to evacuate 
its contents as soon as possible If there is no obstructiou to tbe 
flow of unne, the retention bemg due merely to atony or paralysis 
of the bladder, a flexible soft catheter is passed into the bladder 
and the water drawn off. But, when there is an obstruction which 
cannot be overcome, aspiration of the bladder has to be resorted to, 
tbe needle of the aspirator being pushed through the abdominal 
wall mto the bladder The pomt of puncture in the abdominal 
wall is m the middle Ime just above the symphysiB pubis. The 
bladder has been aspirated in this way ve^ many times m the 
same person without any evil result. But in all cases strict anti- 
septic precautions must be adopted. (J. C ) 

VESOTJL, a town of France, chef-lieu of the department 
of Haute-Saflne, is situated 147 miles south-east of Pans 
by the railway to Mulhausen, at the junction of branch 
lines to Gray and Besanjon, on the river Burgeon, which 
here receives two tributaries. The isolated conical hill of 
La Motte (1483 feet), which shelters the town on the north, 
ajffords fine views of the Jura and the Yosges Mountams. 
On the summit is a votive chapel (1854). The chief 
features of Vesoul are the palace of justice, the church of 
St George with a fine altar, the promenade with a monu- 
ment to the gardes mobiles of the department who fell at 
Belfort in 1870 and 1871, a library of 20,000 volumes, 
and au archseological museum. The population m 1881 
was 9431 (commune 9553), the corresponding figures for 
1886 bemg 9602 and 9733. 

Yesoul, which is first mentioned m the 10th century, was origm- 
ally a fief of the church of Besan^on It afterwards passed to the 
house of Burgundy, and was fortified. The castle was destroyed 
in the 17th centum. The town suffered much durmg the 'Wars of 
Religion and the Thirty Yeats’ 'War Yesoul belonged temporarily 
to Fiance after the death of Charles the Bold, was retnmed to the 
empire when Charles YIII. broke off his marriage with the dau^ter 
of the empMor Maximilian, and agam became part of France xmder 
Louis XIv . after the peace of Nimeguen, 

YESPASIAJST Tmrs Flattcts Yespasiaots, Ihe tenth 
of the twelve Caesars, was Roman emperor from 70 to 79 
in succession to Yitellius. He was bom in the year 9, in 
the Sabine country near R^ate. His father was a tax- 
collector and money-lender on a small scale ; his mother, 
however, was a lady of pretty good family, with a brother 
a senator. She encouraged her son to look up in the 
world. After having served with the army in Thrace and 
been a qusestor in Crete and Cyrene, Yespasian rose to be 
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mdile and "prsetor, having meanwhile taken to wife the 
daughter of a Roman kmght, Flavia Domitilla, by whom 
he had two sons, Titus and Domitian, both of whom suc- 
ceeded him Having already served m Germany, in the 
years 43 and 44, m the reign of Claudius, he had the com- 
mand of a legion in Britain under Aulus Plautius, and 
saw much hard fightmg, reducmg to subjection the Me of 
Wight and penetrating very possibly into Devonshire and 
the neighbourhood of Exeter He proved himself a 
thoroughly able soldier, while in bis habits he was simple 
and frugal; in short, says Tacitus {Hut, u. 5), “but for 
his avance he was equal to the generals of old days” 
In 51 he was for a brief space consul; soon afterwards 
he went as governor to Africa, where, according to Tacitus 
(ii. 97), hia rule was “ infamous and odious,” according to 
Suetonius (Yesp , 4), “upnght and highly honourable,” 
though he admits that there was a serious local disturbance 
in which the governor was pelted with turnips. On leaving 
Africa there was a story (Suet , Yesp , 4) that he got his 
livdihood as a dealer of some sort,’- which, if true, shows 
that he did not turn his provincial governorship to profit. 
He went with Nero’s suite to Greece, and in 67 was ap- 
pointed to conduct the war in Judma, which was threaten- 
ing general commotion throughout the East, owing to a 
widely spread notion in those ports that from Judaea were 
to come the future rulers of the world. Vespasian, who 
had a strong vein of superstition, was made to believe 
that be was himself to fulfil this expectation, and all 
manner of omens and oracles and portents were applied 
to him. He also found encouragement in Mucianus, the 
governor of Syria; and he had a soldiery thoroughly devoted 
to him, although he was at the same time a strict disciphn- 
arian and reformer of abuses. Yespasian had, however, 
plenty of practical good sense, and he knew well how to 
strike down a foe. All eyes m the East were now upon 
him; Mucianus and the Syrian legions were eager to back 
him up ; and on 1st July 69, while he was at Ceesarea, he 
was proclaimed emperor, first by the army in Egypt, and 
then by his troops in Judsea. The legions of the East at 
once swore to him the customary oath of allegiance. 
Nevertheless YiteUius had on his side the veteran legions 
of Gaul and Germany, Rome’s best troops. But the feel- 
ing in Vespasian’s favour quickly gathered strength, and 
the armies of Moesia, Pannonia, and Dlyricum soon declared 
for him, and made him in fact master of half of the Roman 
world. They entered Italy on the north-east under the 
leadership of Antomus Primus, defeated the army of Yitel- 
lius at Bedriacum, sacked Cremona, and advanced on 
Rome, which they entered after furious fighting and a 
fnghtful confusion, in which the Capitol was destroyed 
by fire. The new emperor received the tidings of his 
rival’s defeat and death at Alaxandria, whence he at once 
forwarded supphes of com to Rome, which were urgently 
needed, along with an edict or a declaration of pohcy, in 
which he gave assurance of an entire reversal of the laws 
of Nero, especially those relating to treason. HVhile in 
Egypt he 'tecame more and more imbued with supersti- 
tion, consulting astrologers and allowing himself to be 
flattered into a behef that he possessed a divine power 
which could work miracles. Living the war m Judaea 
to his son Titns, he arrived at Rome in 70, where he re- 
stored the Capitol, rebuilt a great part of the city, enforced 
discipliue in the army, whi^ under YiteUius had become 
utterly demoralized, and with the co-operation of the 
senate put the govenunent and the finances on a sound 
footing. By his own example of simplicity of life, he put 
to sh^e ihe luxury and extravagance of the Roman 
nobles and initiated in many respects a marked improve- 
me nt in the general tone of society. As censor he ragged 
^ Ad mmganicos gumtus dtacmdesnU. 
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Troy. This sacred object was never shown to profane 
eyes, but it is represented on the reverse of a coin struck 
by Antoninus Pius in honour of his deified wife Paustina 



i’lG. 1, — First brass struck iu konour of Diva Faustina by ker husband 
Antoninus Pius, soon after her death. On the reverse is a vestal 
holding the Palladinra and pouring a libation on the altar of the 
sacred fire. 

(see fig. 1). Strict observance of the vow of chastity was 
one of the chief obligations of the vestals, and its breach 
was horribly punished by burial alive at a place near the 
Porta Collina known as the Campus Sceleratus (see Livy, 
viii 15 and 89 j Plin., Bp., iv. 11 ; and Suet., Drni.j 8). 
Cases of unchastity and its punishment were rare j and, 
as the evidence against the vestal was usually that of slaves, 
given under torture, it is probable that in many instances 
an innocent vestal suffered this cruel death. The case 
described by the younger Pliny {sup. eit.) is one of special 
pathos, as the vestal appears to have been condemned 
■svithout any sufficient evidence, simply at the wish of the 
emperor Domitian. A fanciful reason for this fearful 
punishment is given by Ovid, Fast.^ vi. 459-460. 

The privileges of the vestals and their influential position 
were very remarkable. They were exempt from anypairia 
potestas, except that of thepontifex maximtis, their reHgious 
father; they could dispose by will of their property, and 
were in most respects not subject to the Eoman laws 
(“ legibus nontenetur,” Servius, on Virg., jFn., xi. 204 ; cf. 
Gains, i. 130, and Dion Cass., Ivi. 10). This involved 
freedom from taxes, and the right to drive through the 
streets of Rome in carriages {phsirum &,nd curTus arcuatus). 
Some bronze plates have been found which were once 
attached to the carriages of vestals ; the inscription on one 
of them runs thus, Flaviss FuUioiasv.v. maodm^ inmunis in 
jugo (see C. /. A, vi. 2146-2148 ; cf. also Pruden,, Contr. 
Symm.^ n. 1088). They were preceded by a lictor when 
appearing on state occasions, and enjoyed other semi-royal 
honours (Pint., Numa, 10, and Dion Cass., xlvii. 19). At 
theatres and other places of amusement they enjoyed the 
best seats, except at some of the nude athletic contests, 
from which they were excluded ; they also took an import- 
ant part in all the grand religious and state ceremonies, 
such as when the pontifex maximus offered sacrifice on 
the occasion of a triumph before the temple of Capitoline 
Jupiter. They had power to pardon any criminal they 
met in the street on his way to execution, provided that 
the meeting were accidental. The vestals alone shared 
with the emperors the privilege of intramural burial (Serv., 
Ad JSn.yXi. 206). During life they were richly dowered by 
the state (Suet., Aug., 31) and had public slaves appointed 
to serve them (see Tac., JEfist., i. 43). They were also the 
guardians of the emperor's will, and of other important 
documents of state (Suet., J. Cm., 83, and Aug.^ 101 ; Tac., 
Ann., i. 8 ; Pint. , Aoiton., 5 8 ; and Appian, €iv., v. 7 3). Their 
influence in the appointment to many offices, both religious 
and secular, appears to have been very great. Many of 
the statues to the chief vestals which -were found in the 
Atrium Vestae in 1883-84 have pedestals inscribed with 
a dedication recording that benefits had been conferred on 
the donor by the vestahs maxima. Lastly, they lived in 
a st yle of very grea t spkndonr their house, ^ the Atrium 
^ For a description of this, and also of the~ten5ple of Yesta and its 


Vestse, which stood close by the iEdes Vest®, was very 
large and exceptionally magnificent both in decoration and 
naaterial. The discovery already mentioned of a number 
of statues of vestales maxim® has thrown new light on 
the dress of the vestals.^ With one or two exceptions the 
costume of these statues is much the same : they have a 
long sleeveless tunic ij 
or stola, girdled by | 
the sma immediate- 
ly below the breast. 

One only wears the 
diploidion over the 
upper part of her 
figure. The outer 
garment is an ample 
pallium, wrapped 
round the body in a 
great variety of folds, 
and in some cases 
brought over the 
head like a hood. 

All seem to have 
long hair, showing 
that the process of 
cutting off the hair 
at initiation was not 
reputed. One figure 
(see fig. 2) weam the 
suffihvlum, a rectan- 
gffiar piece of white 
cloth bordered by a 
purple stripe, worn 
over the head and 
fastened on the ^ vestalis maxima wearing 

breast by a flMa? 

According to Festus (ed. Muller, p. 348), this sacred gar- 
ment was worn by the vestals only during the act of 
sacrificing (see also Varro, De Ling. Lot., vi. 21). This 
is probably the only existing statue on which this rare 
garment is represented. In all cases the head is closely 
bound by vittss, rope-like twists of wooUeu cloth, the ends 
of which usually faE iu loops on each shoulder (see Ser- 
vius, Ad Mn., X. 538). 

The Regia, or official fanum of the pontifex maximus, 
was adjacent to the vestal's house : — 

“ Hie locus est Yestse, q^ui Pallada servat et igiiem ; 

Hie ftiit antiqui Regia parva Humse.” ^ 



When Augustus, after his election to the office of pontifex 
maximim in 12 b.c,, moved his place of residence from the 
Regia to the Palatine, he built a new .iDdes Vest® near his 
palace, in the magnificent Area Apollinis. This appears 
to have b^n a copy of the older temple of Vesta. No 
traces of it now exist; hut Pirro Ligorio, in the latter j)art 
of the 16th century, made some sketches of what then 
existed of this second temple, to illustrate his great MS. 
on Roman antiquities, which is now preserved in the royal 
library at Turin (see Ovid, Fast., iv, 949-954, and Metam., 
XV. 864). The original course of the Sacra Via was 
supposed to have passed close to the temple of Vesta; but 
excavations made in 1886 have shown that this was not 


vicissitudes, see Rome, toI, rix. pp. 818-819 ; Middleton, Ancimt 
jR£)7)z«mjlSS5, pp. 181-206; aiLdapaperh 7 the same authorinrircAffirj- 
Tol. xlix. p. S91 

* These statues appear to have been the work of a privileged class 
of sculptors, who enjoyed the title of “ fictores virginnm vestalium,”— 
an honour which is recorded in some of the dedicatory inscriptions on. 


_ * The form of the stiffibulum as shown on this statue has a curious 
similarity to the amice worn hy the mediaeval clergy. 

■* Ov., YHs., iii. 29. For the history of the Eegia and its exi.sting 
remains, see Rome, vol. xix. p. 819, and Avchseologia, vol. xlix. p. 
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the case, the supposed line of the road being really blocked 
by a very early structure. There is reason to believe that 
this formed part of the original Begia, which was rebuilt 
during the reign of Augustus in a more magnificent way 
by Domitius Calvinus, after his Spanish triumph. 

The Yestalia, or chief festival in honour of Yesta, was 
held on 9th June (Ovid, Fast^ vi. 249), after which the 
temple was closed for five days for a ceremonial cleansing.^ 
In private houses the feast was celebrated by a meal of 
fish, bread, and herbs, eaten, not on the usual triclinium, 
but by the domestic hearth, in front of the effigies of the 
Dii Penates (Ovid, Fast.^ vi. 309-310). The feast inaugu- 
rated by Augustus in honour of Yesta Palatina was held 
on 28th April, the anniversary of its consecration. 

With regard to statues of the goddess, though the Greek 
Hestia was frequently represented in plastic art, yet among 
the Bomans Yesta appears to have been rarely so treated. 
The Athenian prytaneum contained a statue of Hestia. 
But there was no effigy in the Boman temple of Yesta, 
although one is commonly shown on reverses of coins 
which have a representation of the temple, and it appears 
to have been commonly thought in Borne that a statue of 
Yesta did exist inside her shrine, — a mistake which Ovid 
corrects (Fast., vi. 297 -300). No Boman statue now known 
can be certainly considered to represent Yesta, though a 
very beautiful standing figure of a female with veiled head 
(in the Torlonia collection) has, with some probability, 
had this name given to it. 

The worship of Yesta appears to have died out slowly 
in the 4th century, after the adoption of Christianity as 
the state religion by Constantine. Zosimus (Hist. JYov.y 
V. 38) tells an interesting story of a visit made to the 
Atrium Yestrn at the end of the 4th century by Serena, 
the wife of the Yandal Stilicho, who took a valuable 
necklace from one of the statues, in spite of the remon- 
strances of an aged woman, the last survivor of the vestal 
virgins. Soon after that time the building appears to 
have fallen into decay, its valuable marble linings and 
other ornaments having been stripped from its walls. 

Literature , — For further information the reader is referred, in 
addition to the works quoted above, to Lipsius, De Vesta et Vesfali- 
bus Sifntagnia, printed in G-rsevius, Thes. Ant. Rom., vol. v. ; Cramer, 
Kleiiie Scliriften, ed. by Ratjen, Leipsic, 1837, p. 89 sg . ; Klansen, 
JEmas und die Penaten, ii. p, 624 sy.; hTardini, RomaAntica, ed. 
of 1818-20, ii. p. 185 sg.; Brohm, Le Jure Virginum Vestalium, 
Thorn, 1835 ; Preuner, Hestia- Vesta, Tubingen, 1864 j Jordan, 
Vesta U7ul die Laren, Berlin, 1865, and more recent papers ; Maes, 
Vesta e Vestali, Rome, 1883 ; Lanciani, L'Atrio di Vesta, Rome, 
1884 ; and Q. I. L., vi. p. 594, No. 2131 sq. (J. H. M.) 

YESTMENTS, in ecclesiastical law, are the garments 
worn during the church service by the officiating clergy. 
In England and Scotland before the Beformation the 
vestments in nse were similar to those still worn by the 
Boman Catholic clergy, — ^probably modifications of the 
dress of Boman citizens in their origin (see Costume) — 
and were either sacrificial, as the chasuble, or nomsacri- 
ficial, as the surplice. After the Beformation the question 
of vestments became of comparatively small importance 
in the Church of Scotland; but in the Church of Hngland 
it has in recent years been the cause of much controversy 
and litigation. 

The “ ornaments rubric” at the beginning of the Book of Com- 
mon Prayer, dating from 1662, provides “that such ornaments of 
the church and of the ministers thereof at all times of their minis- 
tration shall be retained and be in use as wez’e in this Church of 
England by the authority of parliament in the second year of the 
reign of King Edward VI.” The reference in this rubric is to the 
vestments enjoined by the first prayer book of Edward YI. (1549). 
The surplice (vrith the addition of the hood in cathedrals and 
colleges, and for preaching) was the priest’s dress for the service 
other than the communion. In the communion the bishop was to 
wear, besides a rochet, a surplice or alb, with a cope or vestment 

^ The solemn decade of the Vestalia began on 6th June and ended 
on the 15th, when the temple was closed. 
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(also called a chasuble), and to have a pastoral staff borne by him- 
self or his chaplain. The officiating priest was to wear a white 
alh, plain, with a vestment or cope, the assisting ministers albs 
with tunicles. The second prayer book of Edward VI. (1552) 
enjoined the use of the surplice only. The Act of Uniformity of 
Elizabeth (1 Eliz. e. 2) provided for the use of the 1549 vestments, 
“nntil other order shall be therein taken by the authority of the 
queen’s Majesty, &o.” In 1564 the Advertisements of Elizabeth 
were issued, under which the legal vestments were fixed to be the 
cope worn by the principal minister, with gospeller and epistoler 
agreeably, in the ministration of the commimion, but at ordinary 
services and at prayers (other than those during the ministration 
of the communion) said at the communion table the surplice only. 
Deans and prebendaries were to Avear hoods. The point which the 
judicial committee of the privy council has been called upon more 
than once to decide is whether the Advertisements of Elizabeth — 
coupled with the Injunctions of 1559 and subsequent visitations — 
were such taking of “ other order ” as to supersede the ornaments 
rubric. It has been held that they were, and the effect of the 
decisions has been to reduce the legal vestments to the surplice 
and hood for all ordinary purposes, with the addition of the cope 
for the administration of the communion on high feast days in 
cathedral and collegiate churches. The cope was also allowed by 
the canons of 1603-4, A bishop wears in addition a rochet. The 
chasuble, alb, and tunicle had, as has been said, post-Reformation 
authority, hut the girdle, amice, stole, maniple, dalmatic, and 
biretta were never legally recognized since that time. The stole, 
however, is frequently worn, by deacons generally arranged as a 
scarf over the left shoulder. Much information on the subject 
wiU be found in the first Report of the Royal Commission on. 
Ritual, issued in 1867. 

YESTBY. See Papash, vol. xviii. p. 296. 

YESTJYIUS, the most celebrated volcano in the world, 
rises from the eastern margin of the Bay of Naples in 
Italy, in the midst of a region which has been densely 
populated by a civilized community for more than twenty 
centuries. Hence it has served as a type for the general 
popular conception of a volcano, and its history has sup- 
plied a large part of the information on which geological 
theories of volcanic action have been based. The height 
of the mountain varies from time to time within limits of 
several hnndred feet, according to the effects of successive 
eruptions, but averages somewhere about 4000 feet above 



Plan of Vesuvius, together with north-and-south profile. 


the sea. Yesuvius consists of two distinct portions. On 
the northern side a lofty semicircular cliff, reaching a 
height of 3747 feet, half encircles the present active cone, 
fl.Tid descends in long slopes towards the plains below. This 
precipice, known as Monte Somma, forms the wall of an 
ancient prehistoric crater of vastly greater size than that 
of the present volcano. The continuation of the same wall 
round its southern half has been in great measure obliter- 
ated by ihe operations of the modern vent, which has built 
a younger cone upon it, and is gradually filling up the 
hollow of the prehistoric crater. At the time of its 
greatest dimensions the volcano was perhaps twice as high 
as it is now. By a colossal eruption, of which no histori- 
cal record remains, the upper half of the cone was blown 
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away. It was around this trxmcated cone that the early 
Greek settlers founded their little colonies. 

At the beginning of the Christian era, and for many 
previous centuries, no eruption had been known to take 
place from themountain, and the volcanic nature of thelocal- 
ity was perhaps not even suspected by the inhabitants who 
planted their vineyards along its fertile slopes, and built 
their numerous vihages and towns around its base. The 
sagacious nud observant geographer Strabo, however, de- 
tected the probable volcanic origin of the cone and irew 
attention to its cmdery and evidently fire-^ten rocks. 
From his account and other references in classical authors 
we gather that in the first century of the Christian era, and 
probably for hundreds of years before that time, the sides 
of the mountain were richly cultivated, but towards the 
top the upward growth of vegetation had not concealed 
the loose ashes which still remained as evidence of the 
volcanic nature of the place. On this barren summit lay 
a wide flat depression, surrounded with rugged wails of 
rock, which were festooned with wild vines. The present 
crater-wall of Somma is doubtless a relic of that time. It 
was in lofty rock-girt hollow that the gladiator 
Spartacus was besieged by the praetor Clandins Fulcher, 
and from which he escaped by twistmg ropes of vme- 
branches and descending through an unguarded notch in 
the cratei-rim. 

After centuries of quiescence the volcanic energy began 
again to manifest itself in a succession of earthquakes, 
which spread alaim far and wide through Campania For 
some sixteen years after 63 these convulsions continued, 
doing much damage to the surrounding towns. At 
Pompeii, for example, among other devastation, the temple 
of Isis was shaken mto ruins, and, as an inscription records;, 
it was rebuilt from the foundations by the munificence of a 
private citizen. This preliminary earthquake phase of 
volcanic excitement was succeeded by a catastrophe which 
stands out prominently as one of the great calamities of 
human history. On 24th August 79 the earthquakes, 
which had been growing more violent, culminated in a 
tremendous explosion of Vesuvius. A contemporary 
account of this event has been preserved in two letters of 
the younger Pliny to the historian Tacitus. From this 
narrative we can gather a tolerably clear conception of the 
general characteristics of the eruption . — abundant and 
increasingly “violent earthquakes, followed by an extra- 
ordmary commotion that accompanied the outburst of the 
volcano, when chariots would not remain still even on level 
ground, when houses were shaken so sfi to threaten destruc- 
tion to their inhabitant^ and when the unsteadiness of 
the land gave rise to great disturbance of the sea, which 
in its agitation retreat^ from the shores and left numerous 
marine animals uncovered j tha weU-known pine-tree-shaped 
cloud of steam, dust, and stones towermg above Vesuvius 
and spreading out far and wide over the surrounding 
country j the constant flashes of lightning marking the 
highly electrical condition of the column of erupted 
material ; the showers of light cinders and ashes that fell 
at « from the mountain and the rain of hot pumice 

8904 4>i!S0cs of black or glowing lava around the centre of 
total darbxess for three days produced by 
tite bf tlse finer volcanic dust through the atmo- 

sphere; Itwy that overspread the riond-canopy 
as ed(h glowing surface of Ihe 

Java ootomn in^theihileney of the volcano; and the 
wide co’*’ering of Hke a m an t le of enow was 

found to have been over the surrounding country 

when the darkaaaa (fieared aivay and fifie eatastrophe came 
to an end. This qruptioB'^attmjdeid with great destruc- 
tion of life and property. ^Phrea tewna-^are known to have 
been destroyed — Herculaneum^ at the westam base of the 
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volcano, Pompeii on the south-east side, and Stabias, atiU 
farther south on the site of the modern CasteUamare 
The exhumation of Herculaneum and Pompeu m modern 
times has thrown much Light upon the Me of Eoman 
citizens m the first century. There is no evidence that 
any lava was emitted durmg this eruption But the 
abundant steam given off by the volcano seems to have 
condensed into copious rain, which, mixing with the light 
volcanic dust, gave rise to torrents of pasty mud, that 
flowed down l£e slopes and overwhelmed houses and 
villages Herculaneum is beheved to have been destroyed 
by these “water lavas,” and there is reason to suppose that 
mmilnr materials filled the cellars and lower parts of 
Pompeu Comparing the statements of Pliny with the 
facts still observable m the distnct, we perceive that this 
first recorded eruption of Vesuvius belongs to that phase of 
volcanic action known as the paroxysmal^ when, after a 
longer or shorter period of comparative tranquillity, a 
volcano rapidly resumes its energy and the partially fiUed- 
up cmter is cleared out by a succession of tremendous 
explosions The great eruption of Krakatoa in the Sunda 
Strait in 1883 is a recent example of the same stage in 
the history of a volcano 

For nearly fifteen hundred years after the catastrophe 
of 79 Vesuvius remained in a condition of feeble activity 
Occasional eruptions are mentioned, but none that was of 
importance, and their details are given with great vague- 
ness by the authors who allude to them. By the end of 
the 17th century the mountain had resumed much the same 
general aspect as it presented before the eruption described 
by Pliny Its crater-waJls, some 5 miles m circumference, 
were hung with trees and brushwood, and at their base 
stretched a wide grassy plain, on whidi cattle grazed and 
where the wild boar lurked in the buckets. The central 
tract was a lower plain, covered with loose ashes and 
marked by a few pools of hot and salme water. At length, 
after a series of earthquakes lasting for six months and 
gradually increasing in violence, the volcano burst into 
renewed paroxysm^ activity on 16th December 1631. 
Vast clouds of dust and stones, blown out of the crater 
and funnel of the volcano, were hurled into the air and 
carried for himdreds of miles, the finer particles fallmg to 
the earth even in the Adriatic and at Constantinople. The 
clouds of steam condensed into copious torrents, which, 
Tmngling with the fine ashes, produced muddy streams 
that swept far and wide over the plains, reaching even to 
the foot of the Apennines Issuing from the flanks of the 
mountain, several streams of lava flowed down towards the 
west and south, and reached the sea at twelve or thirteen 
different pomts. Though the inhabitants had been warned 
by Ihe earlier convulsions of the mountam, so swiftly did 
destruction come upon them that 18,000 are said to have 
l<®t their hves. 

Since tbiB great convulsion, which emptied the crater, 
Vesuvius has never again relapsed into a condition of total 
quiescence. At intervals, varying from a few weeks or 
months to a few years, it has broken out mto eruptiou, 
sometimes emitting only steam, dust, and sconse, but fre- 
quently also streams of lava The years 1766-67, 1779, 
1794, and 1822 were marked by special activity, and the 
phenomena observed on each of these occasions have been 
fully described. 

The modern cone of the mountain has been built up by 
successive discharges of lava and fragmentary materials 
round a vent of eruption, which hes a little south of the 
centre of the prehistoric crater. The southern segment of 
the ancient cone, answering to the semicircular wall of 
Somma on the north side, has been almost concealed, but 
is still traceable among the ;younger accumulationfl. The 
numerous deen ravines that indented the aides of the nra- 
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historic volcano, and which still form so marked a feature 
on the outer slopes of Somma, have on the south side served 
as channels to guide the currents of lava from the younger 
cone. But they are gradually being fiUed up there and 
will before long disappear under the sheets of molten rock 
that from tune to time rush into them from above. On 
one of the ridges between these radiatmg valleys an obser- 
vatory for watching the progress of the volcano was estab- 
lished many years ago by the Neapohtan Government, and 
is stUl supported as a national institution A continuous 
record of each phase in the volcanic changes has been 
taken, and some progress has been made m the study of 
the phenomena of Vesuvius, and in prognosticatiag the 
occurrence and probable intensity of eruptions A wire- 
rope railway (opened in the year 1880) carries visitors 
from the foot of the cone up to within 160 yards of the 
mouth of the crater 

See Voloanoes, by G P. Scr^e, 1872 , Vmmus, by John 
Phillips, 1869 , Der Aushrueh des Veauv vni Ami 187^, by A. Heim, 
1878 , Vemvio s lama Stona and Pampd e lajRepone Sotterrata dal 
Femvw neV Anno 79, by Prof Palmien, Naples, 1879 j StudienUber 


FiilAane und Erdbelm, by J P. Schmidt, 1881 j and The Geology 
of Monte Somma and Yesuvnis,” by H. J. Johnstone-Lavis, 1884, 
m Qmrt Journ. Oeol. Soc , vol. xl p. 85. See also Geoloot, toL 
X. p 240 sq (A GE.) 

vESZPEEM, the chief town of a county of the same 
name in Hungary, lies between Lake Balaton and the 
forest of Bakony, about 65 miles south-west of Buda- 
Pesth Ve3zpr4m is the seat of a Roman Cathohc bishop, 
whose cathedral and palace, with the county hall and the 
gymnasium, form the chief features of the town Veszpr^m 
18 a station on the Western Railway system. Its four 
annual fairs are much frequented from ah parts of the 
trans-Danubian distnct, and the trade in gram, wine, and 
home industries generally is considerable The town is 
of very ancient origin, and was known to the Romans by 
the name of Cimhria. The queens of the Xrphd dynasty 
used occasionally to reside here, and even now the queens 
of Hungary are crowned by the bishop of Yeszpr^m. The 
place suffered much during the contentions between tbe 
Turks and the Hungarians and Austrians in the 16 th and 
I7ldi centnnes. The population numbered 14, 800 in 1 886 
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T his science comprises a knowledge of the conformation 
and structure of all the domesticated animals, espe- 
cially the horse , their physiology and special racial and 
mdividual characteristics , them humane management and 
utilization ; their protection from, and medical and surgical 
treatment in, the diseases and injuries to which they 
are exposed ; their amehoration and improvement ; their 
relations to tiie human family with regard to commumcable 
disorders; and the supply of food and other products, 
more particularly those derived from them for the use of 
mankind. 

Histost 

There is evidence that the Egyptians practised veterin- 
ary medicine and surgery in very remote times ; but it is 
mongst not until we turn to the Greeks that we ohtam any very 
“ definite information with regard to the state of veterinary 
as well as human medicine in antiquity. The wntings of 
Hippocrates (460-356 b.o.) afford evidence of «c^ent 
investigations in comparative pathology. Diodes of Car- 
istns, who was nearly a contemporary, was one of the 
first to occupy himself with anatomy, which he studied in 
animals. Aristotle, too, wrote on physiology and com- 
parative anatomy, and on the maladies of animals, while 
many other Greek writers on vetermaiy medicine are cited 
or copied from by Varro, Columella, and Galen. And wo 
must not overlook Mago of Carthage (200 bc), whose 
work in twenty-eight books was translated into Greek and 
was largdy used by Varro and Columella, 
mongst Until after the conquest of Greece the Romans do not 
“ i^pear to have known much of veterinary medicme. 
.omana. (116-28 B.O.) may he considered the first Roman 
writer who deals with animal medicine m a scientific spirit, 
in his ife m three hooks, which is largely 

derived from Greek writers Celsns is supposed to have 
written on animal medicine ; and Columella (1st century) 
is credited with having utilized those relating to vetminary 
science in the sixth and seventh parts of his I>e Be Itmkca, 
one of the best works of its class of ancient times: it 
treats, not only of medicme and surgery, hut also of sani- 
tary measures for the suppression of contagious diseases. 
Erom the 3d century onwards veterinary science had a 
hterature of its own and regular practitioners, espedally 
in the service of the Roman armies (Tmdomedici, vetervn- 
aril). Perhaps the most renowned veterinarian of the 
Roman empire was Ap^ns of Bithynia, who in 322 
accompanied the expe^tion of Constantine against the | 


Sarmatians in his professional capacity, and seems to have 
enjoyed a high and well-deserved reputation in his time 
He TOS a keen observer , he distmguished and described 
a number of diseases which were badly defined by his 
predecessors, recognized the contagious nature of several 
maladies, and prescribed isolation for their suppression , 
he also made interesting observations on accidents and 
diseases of horses’ hmbs, and waged war against certain 
absurd empirical practices then prevailing in the treatment 
of disease, mdicatang rational methods, some of which are 
still successfully employed m veterinary therapeutics, such 
as sphnts for fractures, sutures for wounds, cold water for 
the reduction of prolapsed vagina, hot baths for tetanus, 
isc Hot less eminent was Hieroclaa, the successor of 
Apsyrtns, whose writings he largely copied, bnt with 
improvements and valuable additions, especially m the 
hygiene and training of horses. Pelagonins again was a 
writer of empirical tendency, and his treatment of disease 
in general was most irrationaL Pubhns Vegetius (not to 
be confounded with Flavius Vegetius Renatus, who wrote 
on the military art) was a popular author of the end of the 
6th century, tiiough less distinguished than Apsyrtus, to 
whom and to Pelagomus he was to a great extent indebted 
in the preparation of hia Midomedicmi sive Ars Yetennana, 

He appears to have been more of a horse-dealer than a 
veterinary practitioner, and knew next to nothmg of 
anatomy, which seems to have been bnt httle cultivated 
at that period. He was very superstitious and a believer 
in the ii^uence of demons and sorcerers ; nevertheless he 
gives some interesting observations derived from his 
travels. He had also a good idea of aerial infection, 
recognized the utility of disinfectants, and describes some 
operations not referred to by previous writers, such as 
removal of calculi from the bladder through the rectum, 
couching for cataract, the extirpation of certain glands, 
several senous operations on the horse’s foot. Though 
inferior to several worlb written by his predecessors, lie 
MidoTit^lmna of Vegetras maiatamed its popul^ty 
tTimugh many centuries Of most of the ancient veterin- 
ary writers we know little beyond what can he gathered 
from the citations and extracte in the two great collections 
of Sippia^rica and Qeoponica compiled by order of Ocm- 
stantine Porphyrogenitus in the 10th century. 

It is unnecessary to dwell here on the progress of the In 
veterinary art during the Middle Ages. Towards the^^' 
close of the mediseval period the sulgect was much culti-'^**’ 
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vated m the cavalry schools of Italy , and Spain also had | 
an organized system of good practitioners in the 
century, 'who lave left many hooks still extant, 
many was far behind, and literature on the subject did 
not exist until the end of the 15th century, when in 1492 
there -was published anonymously at Augsburg a Pferd^- 
armMMem. In the following century the infiuen^ 
of the Italian writers was becoming manifest, and the 
works of Fugger and Fayser mark the commencement of 
a new era. Fayser’s treatises, Yon der Oisfalierd and 
Yon der Zwikt der Kriegs- viad BUrger-Pj^erde (1529-1697), 
are remarkable for originality and good sense. In Great 
Britain anTma.l medicine -was perhaps in a more ^vanced 
condition than in Germany, if we accept the evidence of 
the Anderd Lam and Instxtvtee of Wales (London, 1841) ; 
yet it was largely made up of the grossest superstitions.^ 
Among the Celts the healer of horse diseases and the shoer 
were held in high esteem, as among the more civile 
nations of Europe, and the court farrier enjoyed special 
privileges. 2 The earliest known works in English appeared 
anonymously towards the commencement of the 1 6th cen- 
tury, namely, Propertees and Medcynes for a Sorse and 
Mascal of Oxen, Horses, Sheepes, Hogges, Bogges. 
word “ mascal ” shows that the latter work was in its origin 
Italian. There is no doubt that in the 16th century the 
increasing taste for horses and horse manshi p brough^t 
Italian riding-masters and farriers into England j and it 
is recorded that Henry YIH brought over two of these 
men who had been trained by Grisone in the famous 
Neapolitan school The knowledge so introduced became 
popularized, and assumed a concrete form m Blmdeville’s 
Fours Chiefeet Ofuxs Idongmg io Eorsaaardhip (1666), 
which contains many references to horse diseases, and, 
though mainly a compilation, is yet enriched with original 
observations. In the 15th century the anatomy of the 
domesticated animals, formerly almost entirely neglect^ 
began to receive attention. A work on comparative 
anatomy by Volcher Koyter vras issued at Nuremberg in 
1673 j about the same time a writer in Germany named 
Copho or Cophou published a book on the anatomy of the 
pig, in which were many original remarks on the lymphatic 
vessela; and Jehan Hervard in France produced in 1694 
his rather incomplete Hippo-Ostwlogie. But by far the 
most notable work, and one which maintmned its popu- 
larity for a century and a half, was that of Carlo Ruini, a 
senator of Bologna, published in 1698 in that city, and 
entitled DdP Ancdomia e ddV del Oa'^h, e 

mn Hmedii. Passmg throng many editions, and trans- 
lated into French and German, this book was for the most 
part original, and a remarkable one for the time in which 
it -was composed, the anatomical portion being especial^ 
praiaewortlgr. English books of the 17th century exhibit 
a strong tendency towards the improvement of veterinary 
medicine and surgery, especially as regards the horse. 
This is even more notable in ^e writings of the 18th 
century, among which may be particularized Gibson’s 
FarrtePs Hm Guide (1719), Method of Bieting Horses 
(I721)i and (best of ah) his Neui Trecdiae on the Biseases 
cf Horsei, besides Brafcen’s, Burden’s, Bridge’s, and 
Bartiefs treatises. Veterinary anatomy was greatly ad- 
vabceci by the* AnedOmp of an Horse (1683) of Snap^ 
farrier' to ^Oharies 'ELi illustrated -with copperplates, and 
by the stffl mc»r4 ccari|piete and original work of Stubbs, 
the Anatomp ofdis Horn (1766), wWch deddecily marked 
a new era in this line plj Of foreign works it may 

suffice to^ mention that of SoUeynel, Ventabk PatfaU 
Mar^sehed (1664), which passed threugb many editions, 


‘I Bee Leedhdoms, WortmMiaff, and if Sadg England, 

8 volfl, 6vo, Xondon, 18^4, 

3 Sea Kammg-, S&rss-Shoa and Sorst-i^uieikg, londcm, 1869. 


was translated into several languages, and was^ borrowed 
from for more than a century by different writers. Sir 
W. Hope’s Compleat Horseman (1696) is a translation 
from Solleysel by a pupil. 

Modem Schools and Colleges. 

The most important era in the history of modem vetennary Veteri 
science commenced with the institution of vetermary schools, ary 
France was the first to take the great initiative step in thiaschoolt 
direotion. Buffon had recommended the formation of vetennary 
sciools, but lis recommendatioiiB were not attended to Bourgela^ In 
an advocate at Lyons and a talented hip^logist, through his mflu- France 
qT»'»A -spith Bertm, prime minister under Loins XV , was the first to 
indnce the Government to establish a vetennary school and school 
of eqmtatton at Lyons, in 1761. This school ne himself directed 
for only a few years, during which the great benefits that had 
resulted from it justified an extension of its teaching to other parts 
of France Bourgriati therefore, founded (1766) at Alfort, near 
Pans, a second vetennary school, which soon betome, and has re- 
mained to this day, one of the finest and most advanc^ vetermary 
schools in the worliL At Lyons he was replaced hy the Abb4 Roaer, 
a l^med agncultunst, who was killed at the siege of Lyons after a 
very successful period of sdiool management, during which he had 
added lar^y to agricultural and physical knowledge hy the publi- 
cation of his Journal dt Physiqw and Oours d'AgneuUvre Twenty 
years later the Alfort school aqded to its teaching staff several dis- 
tinguished professors whose names still adorn the annals of science, 

Bach as Daubenton, who taught rural economy , Vio d’Azyr, who 
lectured on comparative anatomy , Fourcroy, who undertook ni- 
sferuction in chemistry ; and Gilbert, one of its most brilliant pupils, 
who had vetennaiy medicine and surgery for his department The 
^t-named was also a distinguished agncultorist and published 
many importent treatases on agncultuisl as well as vetermary sub- 
jects. The position he had acquired, added to his profound and 
varied knowledge, made him mostuseM to France during the period 
of the Eevolntion. It is chiefly to him that it ia mdsoted for the 
cdehiat^ Ramhouillet flock of Merino sheep, for the conservation 
of the Tualenes and Versailles parks, and for the creation of the fine 
experimental agncultnial establishment organized in the ancient 
domain of Sceaux, The Alfort school speedily became the nursery of 
vetffluimry science, and the source whence all similar institutions 
obtained, their first teachers and their ^dance. A third Govem- 
ment school was at a later period founded at Toulouse , and these 
three schools have produced thousands of thoroughly educated 
veterinary surgeons and many professors of high scientific repute, 
among whom may be named Bouley, Ohauveau, Cohn, Tonssamt, 

St Oyr, Goubaux, Arlomg, and Galtier 

Soon after the Alfort school was commenced a national school In Gei 
for Austria was established at Vienna by order of Maria Theresa j many, 
and this, remodelled and reoiganized by Joseph II , is now the &o. 
largest in the country Prussia quickly followed suit ; and soon 
Goveamment veteomary schools were founded in almost every other 
European country, except Great Britain, mostly on a munificent 
scrie. Probably all, hut especadly those of France and Germany, 
were Mtablishedas much with a view to trainmg veterinary surgeons 
for the army as for the requirements of civil hfe. 

In 1790 St Bel (whose name was Vial, St Bel being a village In the 
near Lyons, where was his paternal estate), after studjring at the Umtec 
Lyons school and teaching both at Alfort and Lyons, came to Eng- Emg- 
kmd and pubhahed proposals for founding a school m which to in- dom. 
struct pupils in vetenna^medieme and surgery The Agncultiiral 
Society of Odiham, which had been meditating sendmg two young 
msn to the Alfort school, elected him an honorary member, and 
delated a committee to consult with him respecting his scheme 
Soma tune afterwards this committee detached themsuves from the 
Odilmm Society and formed an institution styled the Vetennary 
College of London, of which St Bel was appointed professor The 
school was to he commenced and maintained by private subsorip- 
feon. In March 1792 arrangements were made for buildmg tem- 
porary stabling for fifty horses and a forge for shoeing at St Pancras. 
tebe college made rapid progress m pubhc estimation, notwith- 
standing considerable pecuniary embarrassments As soon as the 
building was re^y for tne reception of animal patients, pupils began 
to be enrolled , and among the earhest were some who afterwards 
gained celebrity as vetermanans, as Bloxam, Blaine, R Lawrence, 

Keld, and Bracy dark. On the death of St Bel in August 1793 
■ ’ — 3-®— 1 ^-- suitable 


and din^" two medical mrii were appointed, ( 
the biter ihen pxaotismg as a veterinary suxMon m London- The 
first taught anatomy and physiology, and Moorcroft, after visiting 
the French schools, directed the practical portion of the teaching. 
Unfortunately, neither of these teachers had much e^arience among 
animals, nor were they well acqnt^ted with their diseases , but 
Coleman had as a student, in conjimdion with a feUow-atadent 
(aftarwards Sir Astley Cooper), pOTormed many experiments on 



animals imdeT the direction of Cline, lloorcroft, who remained 
only a short tune at the college, aftenvards went to India and 
dumg a journey in 1819 was murdered in Tibet ^ Coleman, by his 
science reseai'ches and energetic management, in a few years raised 
the college to a high standMd of nsemlDess ; under ms care the 
progress of the veterinary art was such as to qualify its practitioners 
to hold commissions in the army ; and he himself was appointed 
vetennaiy surgeon-general to the British cavalry. Owing to the 
lack of funds, the teaching at the college must have bwn very 
meagre, and, had it not been for the liberality of several medical 
men° in throwing open the doors of their theatres to its pupils for 
instruction without fee or reward, their professional knowle(ke 
would have been sadly deficient The hoard of examin ers was for 
many years chiefly composed of eminent members of the medical 
piofession Coleman died in 1839, and wilh him disappeared much 
of the interest the mei.cal profession of London took in the pro- 
gress of veterinary medicine Yet the Eoyal Yetennary College 
(first styled “Royal" during the presidentship of the duke of 
Kent) continued to do good work in a purely veterinary direction, 
and received suck pubUc finaTiniB.1 support that it was soon able to 
dispense with the small annual grant given to it by the Government. 
In the early years of the institution the horse was the only 
animBl to which much attention was given But at the mstigation 
of the Royal Agricultural Society of England, which gave £200 
per fl,TTnuTn for tte purpose, an additional professor was appointed 
to mvastigate and teach the treatment of the diseases of cattle, 
sheep, and other unimalH ; outbreaks of disease among these were 
also to be inquired into by the officers of the college. This help 
to the institution was withdrawn m 1876, hut renewed m 1886. 

This veterinary school has been the parent of other schools in 
Great Bntaiu, one of which, the first m Scotland, was founded by 
Pio£ Dick, a student of Coleman’s and a man of great persever- 
ance and abihty. Oommencmg at Edinburgh m 1819-20 with 
only one student, in three years he gamed the patronage of the 
Highland and Agncultural Society of Scotland, which placed a 
small sum of money at the disposal of a committee appomted by 
itself to take charge of a department of vetermary surgery it had. 
formei This patronage, and very much in the way of material 
assistance and encouragement, were contmued to the 'tone of Dick’s 
death m 1866. During the long period m which he presided over 
the school, considerable progress was made in diffu^g a sound 
knowlei^ of vetenna^ medicine m Scotland and beyond it For 
many years his eyamimug board, which gave certificates of pro- 
ficiency under the auspices of the Hignlaiid and Agricultural 
^ciety, was composed of the most distmguished medical men m 
Scotland, such as Goodsir, Syme, Lizars, Balhngall, Simpson, and 
Knox By his will Dick vested the coUege m the lord provost 
and town council of Edinburgh as trustees, and left a large portion 
of the fortune he had made to mamtam it for the purposes fw 
which it was founded. In recent years another vetermary school 
has been established in Edinburgh, and one in Glasgow, both of 
which are domgMod service. 

In 1844 the Royal College of Yetennary Surgeons (to he care- 
fully distingrushed from the Royal Yetermaiy College) obtained 
its charter of mcorporaMon. The functions of mis body were, until 
a recent dsite, limited almost entirely to examining students taught 
in the veterinary sdiools, and bestowmg diplon^ of membership 
on those who succeasfoUy passed the examinations conducted by 
the hoards which sat m London and Edinburgh. Soon after the 
Eoyal College of Yetennary Surgeons obtamed its charter of incor- 
poration a Sfference arose between it and Dick, which resulted in 
the latter seceding altogether from the union that had been estab- 
lished and friTTm-ng an mdependent examimng hoard, the Highland 
and Agncultu^TSociefy granting certificatas of proficiency to those 
students who were deemed competent. This schism operated very 
iiyurioud.y on the progress of vetermary education and on profes- 
sional advancement, as the competition engendered was of a rather 
deteriorating nature. After the death of Dick the dual i sm in 
vetermary Iwensing was suppressed ! the Hig hl and Society ceased 
to give certifleates and the omy mode of admission to the profession 
was throng the Roysd College Since then the subjects taught 
have been mcreased m number ; conformably with the requirements 
of ever-extending science, the period of study has been enlarged so 
as to be nearly as long as that imposed upon medical students, the 
teaching is more thorough and practical , and the examinations are 
more frequent and searehing Candidates for admission to the 
scWls must also give evidence of having received a good general 
education. Also smee Ihe suppression of the dual system an Act 
of Parliament has been obtains protectmg the title of the graduates 
of the Royal College of Yeterinair Surgeons, and conferring other 
advanta^, not me least of which is the power granted to the 
college to remove the names of unworthy members from its registw. 
In some reapecia the Yeterinary Surgeons Act is superior to the 
Medical Act, while it places the profession on the same levd. as 
other learned bodies, and prevents the pubhc being imposed upon 

^ See Moorcroft and Trebeck’s Trwo^ in Cashmere md TMbet. 


by empirics and impostors The coUege has instituted a higher 
degree, tlwt of fellow, which can only be obtained after the graduate 
has been five years in practice and by passmg a severe examination 
Fellows only can be members of council or members of the examin- 
ing boards The graduates of the Royal College of Yetennary 
Suigeons who have been registered smee its foundation in 1844 
probably number 4000 In the British army there is a smaller 
inortahly among the animals employed, and less loss from con- 
tagions diseases than m any other in Europe , this result, as well 
as the high efficiency of the horses, is largely due to the ze^, intel- 
ligence, and natural aptitude of the vetennary officers for their 
special duties In no other army are they so severely tested, 
phTOcally and professionally,— more than one-half of their service 
being foreign; and in India their skill has to be exercised on 
elephants, camels, bullocks, cattle, and sheep, m addition to horses. 

Durmg war the strain on army vetermary surgeons is very heavy; 
and, while surgeons are protected m the field by the Geneva Red 
Cross, bemg considered as non-beUigerents, veterinary officers are 
r^arded as combatants, and therefore run the risk of capture, 
imprisonment, or death at the hands of the enemy. 

In India there are one or more veterinary schools m each prea- Inlnd. 
dency, m which natives are trained as vetermary surgeons The 
need for this wiH be perceived when it is stated that the loss m 
India from preveutible animal diseases alone amounts to at least 
£6,000,000 annually. 

In the United States of America veterinary science has been an in the 
«otic of very slow growth. There are vetermwy schools m New United 
York, MumeapoHs, and elsewhere, but these, like those in Great States 
Britain, are private instetations. To the Cornell, Pennsylvania, 
and Harvard universities vetermary schools or chairs have been 
attadied wilh competent teachers Events are at present rapidly 
compellmg the people of the United States to realize the true 
value and importance of veterinary science For many years the 
“lung plague" has been gradually extending itself westward, and 
It IS now causing heavy losses. Long exempted from the more 
senons of the contagious diseases of animals which have scourged 
Europe the United States are now mvaded by all of them except 
two — cattle plague and the foot-and-mouth disease ; and an exotic 
disorder of pigs, the swme plague or fever, is threatening to 
exterminate these H-mmiJH. 

The vetennary hterature of this period affords striking evidence 
of the progress made by the science : excellent text-hooks, manuals, 
and freatises on every subject belonging to it are veiy numerous, 
and are pnbhsbed in eveiy European language, while there is an 
abundance of penodical literatui^. The education— general and 
tecdmical— of practitionerB of veterinary medicine has, of course, 
been improving to a correspond^ extent The matnculation test 
for admission to the best veterinary schools and the fixed penod 
for instruction in iiiem vary hut little from those of the medical 
schools, in Germany the vetermary schools at Berlin and Hanover 
have been raised to the position of univeiaitieB. 

Oltjecte of the Science, 

Oae of tke ahief objects of the science is the treatment Treat- 
of diflflftBA in ftTiiTnala. Vetennaiy medicine has been farmentoi 
less exposed to the vagaries of theoretical doctrines and disease, 
systems than human medicine. The explanation may 
perhaps be that the successful practice of this branch of 
medicme more clearly than in any other depends upon the 
careful observation of facts and the rational deductions 
to he made therefrom. No special doctrines seem, in 
later times at least, to have been adopted, and the 
dominating sentiment in regard to disease and its treat- 
ment has been a medical eclecticism, based on practical 
expenence and anatomico-pathological investigation, rarely 
indeed on philosophical or abstract theories. In this vra-y 
veterinary science has become pre-eminently a science of 
observation At times indeed it has to some extent been 
by the doctrines which have controlled the 
practice of human medicine— such as those of BroussaiB, 
TTa.lmATinfl.nTi, Brown, Basori, Bademacher, and others — 
yet this has not been for long : experience of them when 
tested upon dumb nnimagiaative animals soon exposed 
their fallacies and compell^ thrir discontinn^ce. 

Of more moment than the cure of disease is its proven- Prevm 
tioD, and this is now considered the most important object 
in connexion with vetermary science. More especaally is 
this the case with those senous disorders whidi depend 
for their existence and extension upon the presence of an 
infecting agent, and whose ravages for so many centuries 
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ar© \mtten largely in the lustory of civilization. Every promptly suppressed with, comparatively trifling loss. ^ The 
advance made in medicine affects the progress of vetermary foot-and-mouth disease, which proved such a heavy infiic- 
scieuce, and the recent remarkable discoveries, some of tion to Bntish agriculture from its introduction in 1 838, 
which have been initiated by members of the vetermary has been completely extirpated. Glanders, which annually 
profession, or developed by them, must in the end create as caused the destruction of large numbers of cavalry horses, 
great a revolution in veterinary practice as in the medicine is now unknown in the army, and is rapidly disappearing 
of rrm.Ti , In “ preventive medicme ” the benefits to be from civilian stables Babies would soon be mcluded in 
derived* from the application of the germ theory will be the ^tegory of extmct diseases if the indications of 
immense* the sanitary pohce measures based on this know- veterinary science were followed; and so vnth the other 
ledge are easily framed, and, if carried ngorously mto contagious maladies of animals. As for such diseases as 
opwation, must eventually lead to the extinction of these depend for their development upon germs derived from 
disastrous disorders.^ The medicine of the lower animals the soil or herbage upon which animals hve, and which 
differs from that of man in no particular so much, perhaps, cannot be directly controlled by veterinary samtary 
as in the apphcation it makes of utilitanan pnnciples. measures, the system of protective inoculation with culti- 
The life of man is sacred; but in the case of animals, vated virus introduced by Pasteur will probably bnng 
when there are doubts as to complete restoration to health about their eztmctiou, or at any rate greatly mitigate their 
and soundness, monetary considerations generally decide effects. 

against the adoption of remedial measures This feature Veterinary science can also offer much assistance in the Rela- 
in the medicme of the domesticated animals brings veiy study and prevention of the diseases to which mankind tiona 
prominently before us the value of the old adage that are liable. Some grave maladies of the human species 
‘‘prevention is better than cure.” In Great Britain the are certainly derived from animals, and others may yet be 
vdue of comparative pathology in the relations it bears added to the list In the trammg of the physician great medl- 
to human medicme, to the public health and wealth, benefit would be derived from the study of disease in cme. 
as well as to agriculture, has been strangely overlooked animals, — a fact which has been strangely overlooked m 
or ignored , and in consequence but little allowance England, as those can testify who understand how closely 
has been made for the difSculties the practitioner of the health of man may depend upon the health of the 
nwimfl] medicme has to contend willL The rare instances creatures he has domesticated and denves subsistence from, 
m which fttiimola cau be seen by the veterinary surgeon and how much more advantageously morbid processes can 
m the earliest stages of disease, and when this would he studied in a nim al s than m our own species Al th ough 
prove most amenable to medical treatment; delay, gener- as yet no chair of comparative pathology has been estab- 
^y due to the inability of those who have the care lished in any Bntish umversity, on the Contment such 
of n-nimn-la to peiceive thesB early stages ; the fact that chairs are now looked upon as an almost indispensable 
H.TiiTnfl,1a cannot, except in a negative manner, tell thmr item of every umversity. Bourgelat, towards the middle 
woes, describe their sensations, or indicate what and where of the 18th century, iu speaking of the vetermary schools 
they suffer; the absence of &ose comforts and convem- he had been instrument m forming, urged that “leurs 
ences of the sic k room which cannot be called in to amelio- portes soient sans cease ouvertea ceux qui, charges par 
rate their condition ; the violence or stupor, as well as the l’6tat de la conservation des hommes, auront acqms par le 
structural arrangements and attitude of the sick creatures, nom qu’ila se seront fait le droit d’mterroger la nature, 
which only too frequently render favourable positions for chercher des analogies, et verifier des id6es dont la con- 
curs impossible ; the sl end e r means generally afforded for formation ne pent fitre qu’utile k I’espfece humaine ” And 
carrying out r^ommendations, together with the often- the benefits to be mutually derived from this association 
t.TTTiPj intractable nature of these diseases ; and the utih- of the two branches of medicine inspired Vicq d’Azyr to 
tarian influences alluded to above, — all these considera- elshor&tQlmJ^mveauFlandelaConsttt'utiondelaMi^cine 
tions, m the great m^'ority of instances, militate agamst ei France, which he presented to the IsTational Assembly 
the adoption of curative treatment, or at least greatly in 1790. His fundamental idea was to make vetermary 
increase its difficulties, teaching a preliminary {le pt'emier degre) and, as it were, 

Eor more forty years most destructive plagues of the prmeiple of instruction m human medicme. His pro- 
have prevailed almost contmuously in file Britifii posal went so far as to insist upon a veterinary school being 
lalfl-nilp without any attempt, worthy of the name, having annexed to every medical college established in Erance. 
been to dieck or extirpate them until within a very This idea was reproduced in the Bapport mr Vlnstructim 
recent period. Two exotic bovine diseases alone (contagi- PrAligue which Talleyrand read before the National 
ous pleuro-pnenmonia or lung plague and foot-and-mouth A^embly in 1790. In this project veterinary teachmg 
disease) are estimated to have caused the dealh, during the was to form part of the National Institution at Pans, 
fibcat thirty years of their prevalence in the United ]^g- The idea was to initiate students of medicme mto a know- 
dom, of 0,649,780 cattle, roughly valued at £83,616,854; ledge of diseases by observing those of animals. The 
w hilft the invasion of cattle pla^e in 1866-66 was ealcu- suffering animal always appears exactly as it is and feels, 
lated to have caused a money loss of from £6,000,000 to without the intervention of mmd obscuring the symptom- 
^,000,000. The depredations made in South Africa and atology, the spnptoma being really and truly the rigorous 
Ansiraliu by the lung plague alone are quite appalling; expre^on of its diseased condition. Erom this pomt of 
and jai)En;ipa tile loss brought about by contagious diseases view, the dumb animal, when it is ill, offers the same 
luas been stated at not less than £6;000,000 difficulties in diagnosis as does the ailing mfant or the 
atoualljy; ^ The dsnwge dime by tuberculosis — a conlagious comatose adult. 

disease of to several kinds of animals, Of tixe otiier objects of veterinary science there is only 

aid pQBsfbij^ al80'‘^ti^f1^r|ean8of the flesh and milk one to whieh allusion need here be made* that is the 
^ be88^-*cfu&b% bh eVati guessed at; but it pmJectioning of the domestic animals in everything that 

^ ^ feajfediow widely the malady is likely to make them more valuable to map. This is in 

3® But that WEcSbie ' pe^’' ah ages, the cattle an special manner the province of this science, the know- 

plagtiei has in its two recent of Unload been ledge of the anatomy, physiology, and other matters con- 

^ CSomp. Naming, 7eivimrg l^Son, aected with these animals by its students being essential 

XiU. ' 1 for su<^ improvement. 
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Diseases oe Do2o:stio A^UiIAIS 

Considerations of space forkd a complete or detailed description 
of all the diseases, medical and surgical, to •which the domesticated 
aTumnla are hable. This is to be found in the current veterinary 
text-books Reference -ffill be made here only to the more import- 
ant disorders of annuals which aie of a communicable nature, and 
which were not included ui the aiticle Mitreain (g v ). 

Diseases of the Horse 

Every horseman should know something of the mjunes, lame- 
nesses, and diseases to which the hoi’se is liable Unfortunately 
not very much can be done m this direction by book instruction , 
indeed, there is generally too much doctoring and too little nursing 
of sick animals. Even in slight and favourable cases of illness re- 
covery 18 often retarded by too zealous and injudicious medication , 
the object to he always kept m view m the treatment of animal 
patients is to place them m those conditions which allow nature to 
operate most freely in restoring health. This can best be rendered 
m the form of nursing, which sick animals greatly appreciate. 
However mdifferent a horse may be to caressing or kind attention 
durmg health, when ill he certamly appreciates botii, and when 
m pam will often apparently endeavour to attract notice and seek 
rebef from those witn -whom he is famibar. fresh air and clean- 
liness, quiet and comfort, should always be secured, if possible 
The stable or loose box should be warm, without hemg close, and 
free from draughts If the weather is cold, and especially if the 
horse is suffering from inflammation of the air-passages, it may he 
necessary to keep up the temperature by artificml means ; but great 
care should be taken that this does not render the air too dry to 
breathe. The surface of the body can he kept warm by rugs, and 
the legs by woollen bandages Yet a sick horse is easily fatigued 
and annoyed by too much clothing, and therefore it is better to 
resort to artiflcim heating of the stable than to overload the body 
or impede movement by heavy wrappmgs. If blankets are used, it 
IS well to place a cotton or linen sheet under them, should the horse 
have an irritable skm for bedding, long straw should be employed 
as little as possible, smee it hampers movement. Clean old litter, 
sawdust, or peat-moss litter is the best. If the hoofs are strong, 
and the horse hkely to he confined for some weeks, it affords relief 
to t^e off the shoes Tying up should be avoided, if possible, 
unless it IS urgently required, the horse bemg allowed to move 
about or lie doivn as he may prefer 

When a sick horse has lost his appetite, he should be tempted to 
eat by offering him such food as -will he entiomg to him . It should 
be given frequently and in small quantities, but should not bo 
forced on him ; food wdl often he taken if offered from the hand, 
when it will not he eaten out of the manger. Whether the animal 
be fed from a backet or from a manger, any food that is left should 
be thrown away, and the receptade wdl cleaned out afta; each 
meal As a rule, during sickness a horse reqmrea laxative food, 
m order to allay fever or inflammatory symptoms, while support- 
mg the strength. The following bst comprises the usual la^tive 
food employed .—green grass, green wheat, oats, and barley, 
lucerne, carrots, parsnips, gruel, bran, mash, h^eed and bran mash, 
boiled barley, hnseed tea, hay tea, and hnseed oil Green grass, 
lucerne, and smulai artides of food, if cut when in a wet state, 
should be dried before being given Boiled grain should be cooked 
with very little water, so that it may be floury and comparatively 
dry when ready ; a little salt should be mixe 1 with it. One gallon 
of good gruel may be made •with a pound of meal and cold water, 
which should be stirred till it boils, and aftenvards permitted to 
simmer over a gentle fire till the flmd is quite thick. To make a 
bran madi, scald a stable bucket, throw out the ■water, put m three 
pounds of bran and one ounce of salt, add two and a half pmts of 
boiling water, stir up well, cover over, and allow the mash to stand 
for fifteen or twenty mmutes until it is well cooked. For a bran 
and linseed mash, boU slowly for two or three hours one pound of 
hnseed, so as to have about a couple of quarts of thick fluid, to 
which two pounds of bran and one ounce of salt may be added. 
The whole jhouM be stored up, covered over, and allowed to steam 
as before dewribed. The thicker the mash tbs more readily will the 
horse eat it. lanseed tea is made by boiling one pound of linseed 
in a couple of gallons of water until the grains are quite soft. It 
may be econcamcalljr made by using less water to cook the hnseed, 
and afterwards making up the quantity of water to about a gallon 
and a h^ Hay "tea may be prepared by Ming a backet, after 
scalding it, witii good sweat hay, pounng in as much boihng water 
as the bucket wiH hol^ covering it over, and allowing it to stand 
until cold, when the fluid may he strained off and given to the horse. 
This forms a refreshmg drink* Linseed oil, in quantities of from 
one quarter to half a pint dady, may be mixed mth the food ; it 
kaejs the bowds in a lax condition, has a good effect on the skm 
and air-passages, and is useful as an article of diet, '^en debility 
has to he comtoted, as m low fever or other weakeumg diseases, 
strengtoening and other easily digested food must be administered, 
thou^ some of the foods already mentioned, such as boiled grain, 
answer this purpose to a certam extent. Mjlk, eggs, bread and 


biscmts, malt liquor, com, &c , are often presenbed with this 
object. Milk may he given skunined or unskimmed , a little sugar 
maybe mixed with it , and one or two gallons may be given dady, 
according to circumstances. One or two eggs may be given beaten 
up with a httle sugar and mixed with milk, three or four times a 
day, or more frequently ; or they may he boiled haid and powdered, 
and mixed in the milk A quart of stout, ale, or porter may be 

S m two or three tunes a day, or a half to one bottle of poit wine 
y Scalded oats, ■ivith a little salt added, are very useful -when 
convalescenee la nearly completed As a rule, a sick horse should 
have as much water as he likes to dnnk, though it may be neeessaiy 
in certain cases to restrict the quantity, and to have the chill taken 
off, but it should never be -warmer than 76 ° to 80 °. 

As tittle grooming as possible should be allowed when a horse is 
very weak , it should he limited to sponging about the mouth, 
nostrils, eyes, and forehead with clean water, to which a tittle 
vine^r may ha added Rub the legs and ears -with the hand, take 
off toe clothmg, and shake or change it once a day, and if agreeable 
rub over the body •with a soft cloth. Exeicise is of courae not re- 
quited during sickness or injuiy, and the period at which it is 
allowed wiU depend upon circmns-tances Care must be taken that 
it IS not ordered too early, or earned too far at first 
Admimstratwri of Medicme —Much care is required in admin- How tc 
istenng medicines m the form of haU or bolus ; and practice, as give a 
well as courage and tact, is needed m order to give it without ball, 
danger to the administrator or the animal The bail should be 
held between the fingers of toe right hand, the tips of the first and 
fourth being brought together below the second and third, which 
are placed on the upper side of the haU , the right hand is thus 
made as small as possible, so as to admit of leady insertion into 
the moutL The left hand grasps the horse’s tongue, gently pulls 
it out, and places it on that part of the nght side of the lower iaw 
which is bare of teeth. With the nght hand the hall is placed at 
the root of the tongue The moment the nght hand is withdraw n, 
the tongue should ha released This causes the ball to be earned 
still fertoer back The operator then closes the mouth and watches 
the left side of toe neck, to note the passage of the hall down the 
gullet. Many horses keep a hall in the mouth a considerable tone 
before they wM allow it to go down A mouthful of water or a 
handful of food will generally make them swallow it readily If 
this does not succeed, the nostrils should be gras-ped by the hand 
and held a few momenta. A running halter should ha used, so that 
the mouth may be qmckly and securely closed. If the operator has 
not had much experience in givmg balls, he should station an 
assistant on the near side, to aid m openmg and steadjung the 
mouth, by placmg the fingers of his left hand on the lower jaw and 
the thumb of the right on the upper jaw. Holding the mouth 
in this manner facilitates toe giving of the bdl, and saves the 

r ater’s nght hand, to a great extent, from hemg scratched by 
horse’s back teeth. It is most essential to have toe ball moder- 
ate soft ; nothing can be more dangerous thou a hard one 
To admmister a drmk or drench requires as much care as givmg How tt 
a ball, in order to avoid cbokiug toe horse, though it is unattended give a 
•with risk to the administrator. An ordinary g^s or stone bottle drmk c 
may be used, provided there are no sharp points around the mouth , drench 
but either toe usual drenching horn or a tm vessel with a narrow 
month or spout is safer It m necessary to raise toe horse’s head, 
so that the nose may he a tittle higher than the horizontal tine 
If the horse is restless, his head must be elevated by a loop of coi-d 
inserted into toe mouth over the upper jaw, the prong or a stable 
fork hemg passed through it, and the handle held steady by an 
assistant. The dnnk must be given by a person standing on the 
nght side (the assistant being m front or on the left aide of the 
horse), the side of the mouth bemg p-uUed out a tittle, to form a 
sack or funnel, into which the medicme is poured, a tittie at a 
time, allowing an interval now and again for toe horse to swallow 
If any of toe flmd gets into the windpipe (which it is hable to do 
if the head is held too high), it -will cause coughmgi whereupon 
the head should he instantly lowered. Neither the tongue nor the 
nostrils should he interfered with. Powders may be given in a tittle 
madi or gruel, well stirred up. 

If a -wide surface is to bo fomented (as toe chest, abdomen, or Foment 
loinsX a blanket or other large woollen cloth should be dipped in tions oi 
■water AS hot as toe hand can comfortably b«ir it, moderately wrung bathing 
out^ and applied to toe part, toe heat and moisture being retainto 
by covering it with a waterproof sheet or dry rug When it has 
lost some of its heat, it should be removed, dippto in warm water, 
and again applied. In cases of acute inflammation, it may be neces- 
sary to have the water a tittle hotter , and, to avoid toe moon- 
venience of removing toe blanket, or the danger of ohiU when it is 
removed, it may he secured round the body % skewers or twine, 
the hot water bemg poured on the outside of .the top part of the 
blanket by any convenient vessel. To foment the feet, they toonid 
be placed in a bucket or tub (toe latter -with the bottom resting 
wholly on the ground) containing warm water ; a quantity of moss 
titter put m toe tub or bucket prevents splashing and reteina the 
heat longer. 

XXIV. — 26 
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Poultices Poultices are used for allaying paiu, promoting suppuration, 
softening horn or other tissues, and brin^g on a healthy action 
in Avounda To he beneficial, they should oe large and always 
iept moist For applying poultices to the feet, a poultice-shoe, 
constructed as follows, may oe used with advantage Take a cir- 
cular piece of hard wood, a little longer and broader than a horse- 
shoe, and about one and a half mches thick. Get one surface of it 
rounded in a lathe, so that there may be a nse of about three- 
onarters of an mch in the centre, while the other surface remains 
nat Bound the circumference of the board nail leader, so as to 
form a convement boot for retaining the poultice, similar to the 
one in ordmaiyjise, except that the part which comes on the gronnd 
is rounded, fact of its being round will enable the horse to 
whose foot it is applied to ease the affected spot by throwing his 
■R eight on the toe, the heel, or on either quarter, as he choosea 
Fovutices are usuaJQy made with bran, though this has the disad- 
vanta^ of drymg very quickly, to remedy which it may he mixed 
with Knseed meti or a little linseed oil. Boiled carrots or turnips 
mashed make a good poultice, as does hnseed meal, when mixed 
with boiling water (with a httlo ohve oil added) by stamng A 
charcoid poultice is sometimes used when there is a had smell to 
he got rid of. It is made by mixing hnseed meal with boiling water 
and stirring until a soft mass is produced ; with this some wood 
charcoal in powder is mixed, and when ready to be applied some 
more powder is spnnkled on the surface. It may bo noted that, 
in lien of these materials for poultices, what is known as spongio- 
piline can be usefully employed. A piece of sufficient size is steeped 
m hot water, applied to the pi^ covered with a large piece of oiled 
silk or waterproof stuff, and secured there. Even an ordinary 
sponge, steep^ in hot water and ooveied with any waterproof 
material, makes a good poulticing medium ; it is well adapM for 
the ^roat, near the head, as as for the space between the 
branches of the loAver jaw. 

Enemata Enemata or clysters are given in fevers, inflammation, conatipa- 
or tion, ic , to empfy the posterior part of the bowels. They are 
clysters, adnunistered by a large syringe capable of coatoining a quart or 
more of water, with a no^e about twelve inches m length, with 
an ox’s bladder tied to a pipe, or a large funnel with a long nozzle 
at a right angle , hut the syringe is b^ Water alone is usually 
apphed for enemata ; it should be about the temperature of the 
body, not less, but perhaps a degree or two more. To administer 
an enema, one of the horse’s fore-feet should he held while the 
operator pushes the end of the nozzle, smeared with a nttle lard or 
ou, very gently and steadily for a few inches into the intestine, 
and then presses out the ivater. The amount mjected will depend 
upon the size of the ammal ; two or three quarts would suffice for 
an ordinary-sized horse. 

Epkootv: avd Oontagioiis Diseases.— The epizootic diseases affect- 
ing the horse are not numerous, said may genei^y be con^red 
as specific, or infections and contagions, in their nature, circnm- 
stances of a ffivourahle kmd leading to their extension by propaga- 
tion of the ^ent upon which theur existence depends This agent, 
in some of the maladies, has been proved to be a micro-organism, 
and there can be httie doubt that it is so for all of them 
Glanders. Glanders is one of the most senous diseases affecting horses, not 
only bemuse it is incurable, but because it is very contagious It 
IS known in nearly every part of the worl<^ except in Australasia. 

virulent principle of glanders eatahli^es itself most easily 
among horses kept in foul, badly-ventilated stables, or among sucn 
as are overworked, badly fed, or debilitated in any way. Ghmders, 
however, has tins iu common witii other contagious diseases, that 
it is never spontaneously developed, in the absence of the virulent 
agent Oamivorous animals-— as lions, tigers, do^, and cats— have 
become infected through eating the flesh of glandered horses } and 
goats, sheep, swme, and rabbits have been successftilly inoculated 
with the virus. Hen who attend on diseased horses are liable to 
be infected, especially if they have any sores on the exposed parts 
of their bodies (see Glaotebs) Thoimh infection through wounds 
is the readiest way of receiving the disease, the germ or baeiUns 
may also obtain access through the lungs, stomach, and thin mucous 
membranes, such as that of the eyes, nose, and lips. Glanders is 
preseatted in two forms,— one affe^g the mucous membranes of 
Ihe h(ody, ffiqre paxticularly those of the air-passages (glanders 
nropar), fi: 0 ;'the other attacking the skm and the superflmEd 
lyof^Oie yeiB^>(&rcy). Both mnns are dne to the same virus, 
and both ifiay W acute chronic. The acute form is the more 
' eotitagionB and ^ either destroys Hfe quickly or becomes 

chrome* t ' ^ « 

Syp^toma tff kcnts gjaaders are marked by fever and its 
boss nf ^petite, hurried pulse and respiration, 

I ^jfejtifliinatitotm tsove. Some^es the legs or jomts j 

A 'atn swealan'; but the (ffiarahtetistie Eymptpms, the dassioal signs, j 
^ ' > 41 ^ 4 yellow adhesive diseMc^irom one or both nostrils; tilers is 

idsi^ a-peeulisr enlsrgad nodulp^dpcmditidn of one or both lymphatic 
gjands between the branches w tShe lower jaw, vtidch, though th^ j 
nlay he painfiol, very rarely BdpWrlsib ; and on the mucous mem- 
teane covering the sq)tam of the nose are little yellow pimples or 1 



C ' lies, running into deep ragged-edged ulcers The discharge 
the nostiil adheres to its margin, because of its glutinous 
nature, and straw and other matters also stick to it, while the 
obstruction to the respiration causes the animal to snort frequently 
— a cause of danger to men and anunals, as this nasal discharge 
08 virulent In addition, the lymphatic vessels of the face are often 
involved and appear as coided Imes passmg up the cheeks , they 
aie painful on pressure. In some cases there is a cough. As the 
disease progresses, the ulcers m the nostrils extend m size and 
deptii and increase in number, often completely perforating the 
septum, and bemg sometimes covered with black crusts , the nasal 
di^horge becomes more abundant and tenacious, streaked with 
blood, and foul smelhng, and causes the ammal the greatest diffi- 
culty m breathing, so that it appears to be on the pomt of suffoca- 
tion. Death is due either to thi cause or to exhaustion. 

Chrome glanders generally presents the same symptoms , but the Cbiomi 
ammal is not so senously ill, and may indeed appear to he in good form 
health and he able to perform a certain amount of work. In some 
cases the ulceration may not he perceptible, and only the peculiar 
knotty enlarged gland and slight discharge ftom one nostril he 
evident There may he uncertamty m such cases as to whether 
the disease is glanders, owing to the absence of ulceration ; and, to 
prove whether it is that disease, recourse has to be had to inocula- 
tion of another animal, generally a worthless horse or ass, the latter 
bemg the best, as it develops the charactenstio symptoms more 
rapifiy and certainly 

In farcy, instead of the symptoms bemg manifested m the mtenor Farcy, 
of the body or head, they show themselves on the skm, where the 
lymphatic vessels become inflamed and ulcerate. These vessels 
appear as promment hnes or “cords," hard and painful onmampn- 
lation, and alongtheir course arise little tumours (the so-called 
“ fiffcy buds ^ese tumours ulcerate, forming sores, from which 

is discharged a thin glutinous pus. When the abn of the hmbs is 
affected, mese are much swollen and the animal moves with pain 
and difficully. Barely large abscesses contammg thm pus form on 
the body Farcy may appear during glanders or precede it, but 
it generally terminates in it, though the limbs and body may he 
covered with ulcers before this occurs 
Medical treatment of glanders, chronic and acute, and of acute Treat- 
farcy should not be attempted, as the malady is meurahle, while ment, 
the danger of infection bemg transmitted to other arnTnala or men Ac. 

IS almys real and imminent Horses which present suspicions 
symptoms, or those which have been in contact or have stood m 
the same stable with diseased horses, should he kept apart from 
othera, and their harness, clothing, Ac , left with them Animals 
ivhitffi are found to be affected should he immediately destroyed 
and buned with proper precautions, their harness, clothmg, and 
the ntensils employed with them being either destroyed tuso or 
thoroughly deansed, while stables and places which they have fre- 
quented should be completely dismfected. Forage and litter used 
by glandered homes ou^t to be burned or buned. 

The venereal or coitus disease is a malady which occurs in Arabia Coitus 
and continental Europe, and has recently been earned from France disease, 
to the ITnited States of America (Montana and Dhnois) In some 
of its features it resembles human syphihs, and it is propagated m 
the same manner From one to ten days after coitus, or in the 
stallion not unfrequently after some weeks, there is imtation, 
sweUmg, and a hvid redness of the external organs of generation 
(m stamons the penis may shnnk), followed by unhealSiy ulcers, 
which appear in successive crops, often at considerable intervals. 

In mares these are near the cutons, which is frequently elected, 
and the animals mb and switch the tad about, betraying uneasiness 
In horses the eruption is on the penis and sheath. In the milder 
forms there is hme constitutional disturbance, and the patients 
may recover in a period vaiyiug from two weeks to two months. 

In the severe forms the local swelling increases by mtemiittent 
steps. In the mare the vulva is the seat of a deep violet congestion 
and extensive ulceration ; pustules appear on the pennteum, tail, and 
between the thighs , the lips of the vulva are p^ed, eiposmg the 
irregular, nodular, puckered, ulcerated, and lardaceoua- losing 
mucous membrane If the mare happens to he pregnant, abortion 
occurs. In all eases emaciation sets in ; lameness of one or more 
liml® occurs ; great debility is manifeErted, and this runs on to 
paialyais, when death ensues after a miserable existence of from 
four or five months to two years. In horses swelling of the sheath 
may he the only symptom for a long time, even for a year. Then 
there may follow dark patches of extiavasated blood on or swellmgs 
of the penis ; the testicles may become tumefied ; a dropsical en- 

S ent extends forward beneath the abdomen and cnest ; &e 
itic glands in different parts of the body may he enlarged ; 
pushes and ulcers appear on the skm ; there is a ^(harge from 
the eyes and nose ; emaciation becomes extreme ; a weak and vacillat- 
ing movement of the postenor limbs gradually increases, as in the 
mare, to patalysis ; and after from three months to thre^ears death 
puts an end to loathsomeness and great suffering, finis malady 
appears to be spread only by the act of coition. It is a purely eon- 
t^ous disorder, and cannot he generated by any known agency or 
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cause. The indicatons for its suppression and extmctiou are there- 
fore obvious. They are (1) to prevent diseased animals coming into 
actual contact, esMcially per eoiiwm, -with healthy ones, (2) to 
destroy the infected and (3), as an additional precautionary measure, 
to thoroughly cleanse and dismfect the stables, clothing, utensils, 
and implements used for the sick horse. 

Influ- Under mfluenxa several diseases are sometimes included, and in 
enza. different invasions it may (and doubtless does) assume varying 
forms. It may be said to be a specific fever of a low or asthenic 
type, associated with inflammation of the mncous membrane lining 
the air-passages, and also sometimes ivith that of other organs. At 
various times it has prevailed extensively over different parts of the 
world, more especially during the 18th and 19th centuries Per- 
haps one of the most wide-spread outbreaks recorded was that of 
1872, on the American contment. It usually radiates from the 
district in which it first appears The symptoms have been enu- 
merated as follows sudden attack, marked by extreme debihty 
and stupor, with increased hoik-temperature, quick weak pulse, 
rigors, and cold extremities The head la pendent, the eyehds 
swollen and half closed, eyes lustreless, andT tears often flowing 
down the face There is great disinclination to move ; the body 
sways on the animal attemptmg to walk ; and the lunb-joints crack. 
The appetite is lost and the mouth is hot and dry , the bowels aie 
constipated and the urine scanty and high-coloured , there is nearly 
always a deep, painful, and hosing cough , on auscultation of 
the chest crepitation or harsh blowing sounds are audible ; and the 
membrane linmg the eyehds and nose assumes either a bright pink 
colour or a dull leaden hue. A white, yellowish, or greyish- 
coloured discharge flows from the nostnls. In a few days the fever 
and other symptoms subside, and convalescence rapidly sets in 
In unfavourable cases the fever mcreases, as well as the prostration, 
the breathing becomes laboured, the cough more painful and deep, 
and auscultation and percussion mdicate tnat the lunffl are senousty 
involved, with perhaps the pleura or the heart. Clots sometimes 
form in the latter organ, and qmckly brmg about a fatal termina- 
tion. When the lungs do not suffer, the bowels may, and with this 
comphcation there are, in addition to the stupor and torpor, tension 
and tenderness of the abdommal walls when pressed upon, mani- 
festations of cohc, great thirst, a coated tongue, yellowness of the 
membranes of nose and eyes, high-coloured unne, constipation, and 
dry fiaeces covered with mucus. Sometimes rheumatic swelling 
and tenderness take place in the muscles and^omts of the limbs, 
which may persist for a long time, often shifting from leg to leg, 
and involving the sheaths of tendons. At other times acute inflam- 
mation of the eyes supervenes, or evm paralysis. 

In this disease good nursing is the chief factor m the treatmyt 
Comfortable, clean, and airy stables or loose-boxes should be pro- 
vided, and tiie warmth of the body and limbs maintained. Cold 
and damp, foul air and uncleanlmess, are as mimical to health and 
as antagonistic to recovery as m the case of mankmd. In influenza 
it has been generally found that the less medicme the sick animal 
receives the more likely it is to recover. Nevertheless it may be 
necessary to adopt such medical measures as the following For 
constipation administer yemata of warm water or give a dose of 
Imseea oil or aloes For fever give mild febrifuge diuretics (as liquor 
of acetate of ammonia or spirit of nitrous emer), and, if there is 
cough or nervous excitement, yodynes (such as extryt of bella- 
donna) When the fever subsides yd the prostration is great, it 
may be necessary to give stmulants (carbonate of ammonia, mtroua 
ether, yomatic ammonia) and tonics, both v^etable (gentian, 
quasda, calumba) and mmeral (iron, copper, arsenic) Some veter- 
inary yrgeons administer large yd frequent doses of quinine from 
the onset of the disease, it is asserted, with excyent effect. 
If the abdominal organs are chiefly involved, demulcents may 
ypplement the above (linseed boiled to a jelly, to which salt is 
added, is the most convement and best), and dru^ to allay pain (as 
opium yd hydrocyanic acid) Ohve oil is a safe laxative m y ch 
eases. When nervous symptoms are manifested, it may be necessary 
to apply wet cloths yd vmegar to the head yd neck , even blisters 
to we neck have been recommended. Bromide of potassium has 
been beneficially employed. To combat inflammation of the throaty 
chest, or abdomen, coyter-imtyls may be resorted to, ych as 
mustard, soap liniment, or the ordmyy white liniment composed 
of equal parts of oil of turpentine, liquor ammomec, yd olive oiL 
The food should be soft mashes and gruel of oatmeal, with carrots 
aud green food, and small yd frequent quantities of scalded oats 
in addition when convalescence is establisned. 

Typhoid, Typhoid, gastnc, or biHous fever is often confounded with in- 
ga^o, fluenza, yd sometimes occuia at the same time in a locality It 
or also appears incLependently in horses when shedding them coat 
bihous in the autumn, in those kept in a hot, close, yd impure atmo- 
fever. sphere, yd m those fed insufficiently or on badly-preserved, 
musty, or otherwise improper food, or supphed with water con- 
taining an excess of decomposing organic matter Overwork or 
hardship predisposes to y attack. This fever seems to become con- 
tagious mder certam conditions, especially in badly-ventilated in- 
salubnouB stables. Wholesome yd welL-aired stables are not indeed 


always exempt ; but in them the disease is less serious and does not 
sprey so Tapidlj\ It is presumed that this fcvei is caused by some 
virulyt principle. As “premonitory ” indications of the malady, 
the horse appears dull and listless, yd careless of food Then signs 
of fever appear, m the form of staring coat, shivering, alternate 
heat yd coldness of the surface, restlessness, a hot dry mouth, yd 
elevation of the mtemal temperature of the body. The visible 
mucous membryes have a yellow tinge , constipation is pieseut, 
and with it indications of colicky pain ; the abdomen is distended, 
tyse, yd sy sitive on pressure ; faeces are passed m the shape of a 
few hard, dark -coloured pellets covered with mucus, the unne 
is scyly, red m colour, and after standing a short time deposits a 
heavy sediment Sometimes there is sore throat, with mcreased 
respiration yd a nasal discharge In mild attach convalescence 
may occur in from a week to ten days. In senous cases the pulse 
18 small, feeble, and qmck , the mouth is very hot aud diy, and 
exhibits yellow, brown, or greenish patches, the abdomen is more 
tyder yd the bowels very initable, diarrhoea of a fcetid character 
often ensumg Prostration to an extreme degree is a very marked 
feature in these cases The head is maintained in a penaent posi- 
tion , the eyes become sunken ; the expression is haggard yd hst- 
less , while the stupor may be so advy ced that pinchmg or pricking 
the skm will ehmt no mdication of sensibilily A fatal termination 
usimlly occurs in from ty to twenty days. 

The diet mnat he carefully attended to, and should be soft and 
easily digested, ych as mashes of bry, shced carrots or turn^s, 
boiled oats or byley, freshly cut grass, and oatmeal gruel The 
stable should be kept cley and sweet, fresh air being an important 
fector m treatment ; the body of the patient must also be made 
comfortable by clothing Quiet is necessary Qmnme has been 
found useful m lyge yd repeated doses , and calomel has been 
recommyded. A daily dose of Glauber’s salt may be given if there 
IS constipation } and, if this is obstinate, enemata of warm water 
should be administered m addition A drachm each of chlorate or 
nitratn of potash yd muriate of ammoma may be given three or 
four times daily with the water drunk , or m cases of great prostra- 
tion an oyee of oil of turpentine, sulphuric ether, sweet spirits of 
nitre, or carbonate of ammonia may be given as well. If there is 
much tenderness of the abdomen, hot fomentations continued for a 
long tune, or mustard poultices, or the apphcation of extract of 
mustard should be resorted to. When convalescyce sets in, three 
or four oyces of tincture of gentiy or cinchona may be givm 
twice daily, with muriate of iron yd stimuknts 
Strangles is a specific conta^ons yd infectious fever peculiar to Strang 
ygnlates, yd is more especumy incidental to young animds. It 
is particularly characterized by the formation of abscesses in the 
lymphatic glands, chiefly those betwey the hryches of the lower 
jaw (yhmazillary) Various causes are ascribed for its production, 
ych as chyge of young horses from field to stable, from grass to 
dry feeding, from idleness to hard work, mutation of teething, and 
change of locahty and climate. It is asserted that repeated attacks 
will occur m the same horse under the infiuence of the last-named 
cause. But the chief, if not the sole, cause is infection,— the malady, 
in some of its features, closely resemblmg the “mumps” of the 
humau species. Lyguor yd feverishness, dimmutiou of appetite, 
cough, redness of the nasal membrane, with discharge from the eyes 
yd nose, yd thirst are among the earhest symptoms. Then there 
18 difficulty in swaUowing, comcident with the development of 
swelhng between the bryches of the lower jaw, which often causes 
the water in drinking to be returned through the nose yd the 
masticated food to he dropped from the month The swelling is 
hot yd tender, diffused, yd uniformly rounded yd smooth , at 
first it is hyd, with soft, dou^y mygins , but later it becomes 
soft in the centre, where an abscess is forming, yd soon “points” 
and bursts, giving exit to a quytity of pus. Eehef is now experi- 
enced by the animal , the sym^ms subside , and recovery ^es 

S in some cases the swelling is so great or occurs so close to 
rynx that the breathing is mteifered with, yd evy rendered 
so difficnlt that suffocation is threatened In other cases the disease 
assumes y irregular form, yd the swelling, instead of softening in 
the centre, remains hard for y mdsfimte time, or it may subside 
yd abscesses form m vanous parts of the body, sometimes m vital 
or^ms, as the brays, limgs, liver, kidneys, &c , or in the bronchial 
or mesenteric glyds, where they gener^y produce senous conae- 
quenees. Not unfrequently a pustular eruption accompanies the 
other symptoms. (He malady may termmate m ten da^ or be 
protracted for months, often terminating^ fatally, especially why 
t^ ftTiiTnal is not well nursed yd is kept in y unhealthy stable. 

Good nursing is ^e chief part of the treatment. The strygth 
shoidd be maintained by soft nutritious food, yd the body kept 
warm and comfortable , the stable or loose-box must have ply ty of 
fresh air and be kept dey. The swelhng may be fomyted with 
warm water and poulticed. The poultice may be a little hag con- 
titim-n g bran yd linseed meal mixed with hot water, yd applied 
warm to tihe tumefaction, being ratamed there by a square piece 
of calico, with holes for the ears yd eyes, tied down the middle of 
the face and hehmd the ears. If the breathing is disturbed yd 



204 VETERINAEY SCIENCE 


noisy, the animal may be made to inhale steam from hot water in 
a bucket or from bran mash If the breathing becomes rery difiicult, 
the mndnipe must be opened and a tube inseited Instead of the 
swelling being poulticed, a little blistering ointment is sometimes 
rubbed over it, wbicb promotes suppuration When the abscess 
points, it may bo lanced, thongh it is generally better to allow it 
to open spontaneously 

It IS very important to distinguish strangles from glanders , the 
character of the nasal discharge, the absence of ukers from the 
nostrils, and the diffused soft swelling between the branches of the 
lower jaw establish the distinction between them 
Horse Horaepox, which is somewhat rare, is almost, if not qnite, identi- 
pox. cal with ccwMs, being undistinguishable when inoculated on men 
and cattle It most freq^uently attacks the limbs, though it may 
appear on the face and other parts of the body There is usually 
alight fever , then swelling, heat, end tenderness are manifest in 
the part which is to be the seat of eruption, nsual^ the heels , firm 
nodules form, increasing to one-third or one-half an inch in dia- 
meter ; the hair becomes erect ; and the shn, if light-coloured, 
changes to an mtense red On the nmth to the twelfth day a 
limpid fluid oozes from the surface and mats the bans together m 
yellowish scabs , when one of these is removed, there is seen a red, 
raw depression, whereon the scab was fixed In three or four da 3'8 
the cmsts fall off, and the sores heal spontaneously. Ho medical 
treatment is needed, cleanlmess being requisite to prevent the pocks 
becoming sloughs. If the inflammatiou runs higk a week, solution 
of carbohe acid may be employed. 

— iinoug the nmcerous modem popular works in Bn^h which 
treat of diseases of the horse, the followiii|; may he mentioned — Bohertson, 
£<ptiJwM«itrin«(Lcmdon,18S3), Williams, mneiplea and Praeiieetf Veterinary 
Medicine (2d ed , London, 1874-79), and PriJicMes and PraeHce Veterinary 
Suryery (2d ed., London, 1872-7^ , Courtenay, mnwl ttf Veterinary Medicine 
ano Sarperj/ (London, 188Q, Fleming, Procllcol jBTorse Beeper (Loudon, 16^, 
Gresswell, Diseases and Disorders v ihs Horse (Leeds, 1886) , Fltzn^grsm, 
Horses and Stables (London, 1869) , and Law, The FariaePs Veterinary Aivi^ 
(London, 1879). 

Ihsmes of GaMIe, 


The diseases of the bonne species are not so numerous as those 
of the horse, and some of the more serious have been, already 
aEnded to (see Mtjbbain). We will notice a few which have 
not been mclnded among these, 

Tuber- Tuberculosis is a most formidable and widespread disorder of 
oulosis. cattle, it is assuming greater proportions every year m those 
countries m which it is prevalent, in consegnence of no steps 
being taken to check or suppress it. It is infectious and con- 
ta^oua, con he conveyed to other species of animals by ingestion 
of the flesh and milk, as well as of the tuberculous matenal, and by 
inoculation of these, or inhalation of dned discharges ^m the 
longs ; it also be transmitted from tib.e affect^ HJiirnal to the 
foeto in utero. Its infectious properties and ready communica- 
bility to other species render it a senous danger to mankinH, 
through consumption as food of the flejdi and miS: of tuberculous 
cows. The disease owes its origin to a bacillus. The structures 
chiefly involved are the lymphamc glands and tissues, — ^the charac- 
tenstio tubercles or “ grapes ” varying in size from that of a millet 
seed to immense masses weighing many pounds ; they are found 
in all parts of the body, but generally m the chest and on its Iming 
membrane, as well as m the abdominal eavily. The symptoms 
resemble somewhat the contagions pleuro-pneumonia of carae in 
its chrome form (see MnsBAiiir), though tnberclesi, sometimes in 
large nnmlteis, ate often found after death m the bo^es of cattle 
whioh exhibited no agn of illness during life, and which when 
hailed were xa excellent condition. When the lungs are involved, 
there are a peculiar phthisical cough, low fever, wasting and de- 
bility, and often enlarged, throat gland^ less frequently enlarged 
joints If the animal is not killed, it perishes in a state of maras- 
mus, firom the difficulty experienced m brea^ig, or lie profuse 
foetid diarrhoea which ensues. Medical treatment is of httle if any 
avail. Preventive measures are of the utmost importance A-mWb 
free from the tnhei'cnlous taint should alone be bred from, and 
those discovered to be affected should be at once completely segre- 
»ted, and if convement destroyed, The mEk of tuberculous oom 
Shoald not be given to any animal as food, not at least unless w^ 
bpilsd' ISfeithur should the flesh be eaten unless wdl cooked 

or ’’ Mils''® |8rtpSM|,t fravar js a specifie malady which appears after 
of septic inatter from the mtaaor 
^ va|^i?l^woduciog what is known as “ blood-poison^ 

m j'pe'mppptoms may be briefly summamed as 

intense injeotioii of the visible 
fenip;^% ilietid fereali, ^por, swollen limbs, 
idwchftrgeafrom the vagffia, foul- 
dehtfe. In &a ^y stage fa^tmeut 
iiSgM!i«»ly36opM«M.i flie-nteriBe^ceyitfshomd he theimi^ly 
eIeiwaoathyii^jei^8’^vttiw)twaiw,ftiid.^^ 
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’sP-pnpertant, Diffbsibre hiimulanta in lai^ quairinty should be 


i. Th®i h wea^ ^^tion of Ciad.;^s 
ih) 'jntsl; he hilcnted. CSletmliness la 


given, with doses of solution of sulphate of quinine, perchlonde of 
iron, oE of turpentine, or carbolic acid 
There is now strong evidence that one form of abortion in cows Abor- 
IS due to infecton. Whenever a case of abortion occurs in a shed, tion 
eithei the cow should be at once removed from the others, if they 
are pregnant, and cleaning and disinfection immediately resorted 
to ; or, better still, the pregnant cows should be quickly moved 
out of the slied, and eveiy care taken to keep them away from the 
Sick cow and the discharges from it— these and the aborted fetus 
being burned oi otherwise completely destroyed 
Cowpox is a contagious disease of much less frequent occurrence CoTvpox. 
now than formerly, probably owing to improved hygienic manage- 
ment In many localities the disease appears in aE heifers which 
have recently calved on certain farms There is usually a sliglit 
premonitoiy fever, which is generaEy overlooked , this is succeeded 
by some diminution m the quantity of the nulk, with some in- 
oieased coagulability, and by the appeamnee of the eruption or 
“pox " on the udder and teats. In weE-observed cases the udder 
IS not and tender on manipulation for a day or two previous to 
the development of small pale-red nodules about the size of peas , 
these increase m dimensions to from three-fourths to one inch m 
diameter by the eighth or tenth day, when their contents have 
become fluid and they present a depressed centre. This fluid, at 
first dear and limpid, becomes yellowish white as it changes to 
pus, and soon dries up, leaving a hard, button-shaped black crust, 
whifih. gradually becomes deta.checL On the teats, owing to the 
handling of the niEker or to the cow lying on the hard gionnd or 
on straw the veaides are early raptured and sores are formed, 
which often prove ti-oublesome and may cause inflammation of the 
udder 


Aetmomycosis, though affecting man (^ voL xviii. p 270), horses, Actmo- 
pigs, and other creatures, is far more common in the bovine species, mycosis. 
The fungus (Adinosnycea) may he found m diaractenstio nodules 
m various parts of the body, hut it usually invades the hones of 
the laws, upper and lower, or the soft parts in the neighbourhood 
of these, as the tongue, cheeks, face, throat, and glands m its 
vicinity. About the head the disease appears to commence with 
slight sores on the gums or mucous membrane of the month or 
with ulcers alonraide defying teeth, and these extend slowly into 
the tissues. If the j‘aw is affected, a large rounded tumour grows 
from it^ the dense outer bone becoming absorbed before the increas- 
ing soft growth withm. Soon the whole becomes ulcerated and 
pumlent discharges take place, m which are found the mmnte, 
hard, yeEow granules which contam the fungus. When the tongue 
18 aff^ted, it becomes enlarged and rigid , nence the designation 
of “wooden tongue” given to it by the Germans. In the couise 
of time the suriace of the organ becomes ulcerated, and yellowish 
ma^es or nodules may be seen on the surface. Sometimes the 
entire face is involvea, the lips and nostnls becoming swoEen, 
hard, and immovable, often rendenng respiration ifficult Around 
the throat there are rounded dense Bwelhngs, impheating the 
glanda When the disease is weE-deflned and of shght extenii the 
parts involved may he removed by the knife, wholly or partially 
If the latter only, then the remaining affected tissues should be 
dressed with tmotuie of iodine or iodized carbolic aad Chromic 
acid has also been found usefoL 

Saiio^i^hy—S, H steel, Diseases of the Oz (London, 1881), J W Hill. 


-.(HaiefsPaitle Doctor 
•' ^nseases ojtns uz (London, 1864); W Youatt, 

Si®”*!™’ ^ Farmer's Veterincm Adviser (London, 

18(8); G Memlng, l^ZwrcitlosM o Sanitary and Faihological Point of View 
rrj\nem ^son^ Ivjlue^ of Heredity and Contagion on the Propagattm of 


Diseasea qf Sheep. 

The contagions diseases of the sheep axe comparatively few, and 
two of the more senous have been described under Muebaik. 

The formidable disorder of sheep-pox is confined chiefly to the Sheep- 
c^tment of Europe. It is extremely contagions and fatal, and m pox. 
these and some other characteristics resembles human smaEpox. 

Erom three to twelve days after being exposed to mfeoluon the 
sheep appears duE and Mess, and eats Httle if anything , the 
temperature rises ; there axe frequent tremblings , tears flow from 
the eyes , end there is a nasal discharge Eed patches appear inside 
the limlw and under the abdomen j and on them, as well as on other 
parte where ■the skin is thin, dark red spots show themselves, which 
soon become papules, with a deep hard base. These are generaEy 
eonical, and the apex quickly becomes white from the formation of 
pus This eruption is characteristic and unmistakable , and the 
Wcles or pustules may remaia isolated (dtecrete pox) or coalesce 
into large patches (confluent pox) The latter form of the disease 
m aenona. In bad cases the eruption may develop on the eyes 
and in the respiratory and digestive passages. The course of the 
disease lasts about three weeks or a month, and the eruption poMpq 
through the same stages as that of cowpox. The mortality may 
ffld»nd from 10 per cent in mild outbreaks to 90 or 96 per cent 
in vmy virulent ones. Diseased should be dieltered, and 

fed on nourishing food, eqoeaaEy gruels of oatmeal, flour, or linseed ; 
amdulated water may be aEowed. If there is sloughing of the sVin 
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01 extensive sores, oxide of zinc ointment should be applied. But 
treatment should not be adopted unless there is general infection 
over a wide extent of country All diseased animals should be 
destroyed, as well os those which have been in contact with them, 
and thoiough disinfection lesorted to. 


diseases of tlia Pig. 

Swine The pig may become affected with foot-and-mouth disease (see 
plague or and it also has its own particular vanola. But the dis- 

fever. ease special to it, and which causes euonnous losses, is swme plagua 
This scourge, known in America as hog cholera, is a speeinc con- 
tagious fevei, or fevers, for it is extremely pi-obable that two diseases 
are included under this designation. It is generally very rapid in 
its course, death ensumg in a very few days , and when the animal 
survives recovery is protracted. After a penod of three or foui 
days to a fortmgnt from exposure to infection, the animal exhibits 
signs of illness by dulness, weakness, shiveimgs, hurymg itself 
under the litter, disinclination to moTO, staggermg gait, great 
thirst, hot dry snout, sunken eyes, loss of appetite, and greatly 
inci-eased pulse, respiratiou, and temperature Red and brown 
patches appear on the skin , there is a hacking cough , nausea is 
followed by vomiting , pressure on the abdomen causes extreme 
pam ; dianhoea ensues ; the hmd limbs become paralysed , stupor 
sets in , and the animal perishes Treatment should not be at- 
tempted when there is danger of the infection extending to other 
pigs If treatment be used, nursing ought to he the chief element , 
sloppy food, in which small doses ot caAolic acid and oil of turpen- 
tine have been mixed, should he given, and these should be followed 
by tomes when convalescence sets in. To suppress the disease, 
km all affected pigs, and if necessary those which have been in 
contact with them , burn or bury deeply the carcases and littei , 
and dismfect everytiiing likely to have been contaminated by the 
vims. 

Diseases of the Dog 

Dis- The contagious diseases of the dog are hkewise very few, but 
temper, the one which attracts most attention is common and generally 
senous This is what is popularly known as distemper. It is 

E ecuhar to the canine species, for there is no evidence that it can 
6 conveyed to other animals, though the different families of Car- 
mvora appear each to he liable to a similar disease Distemper is 
a specific fever which most frequently attacks young dogs, its 
effects being primanly developed in the respiratcry passages, 
though the Drain, spinial cord, and abdommol organs may subse- 
quently be involved. Highly bred and pet dogs sufter more severely 
tlian the commoner and hardier kinds. It is a most infectious 
disease, and there is much evidence to prove that it owes its ex- 
istence and prevalence solely to its viralenea One attack confers 
immunity from another The symptoms are ngors, sneezing, dul- 
ness, loss of appetite, desire for warmth, and mcreased temperature, 
respiration, ana pulse The eyes are red, and the nose, at first dry 
and harsh, becomes smeared with the discharge which soon begins 
to flow from the nostrils Suppuration also begins at the eyes , 
vision IS moie or leas impaired by the mucus and pus, and often the 
cornea becomes ulcerated, and even perforated. There is a cough, 
which m some cases is so violent as to induce vomiting. Debmty 
rapidly ensues, and emaciation is soon apparent ; diarrhoea in the 
ma;|onty of cases sets m ; the body emils an unpleasant odour , 
ulceration of the mouth is noticed , the nostrils become obstructed 
by the discharge from them, convulsions generally come on , signs 
of bronohitis, pneumonia, jaundice, or other compheattons maniKst 
themselves , and in some instances there is a pustular or vesicular 
emption on the skin. In fatal cases the aniiM dies in a slate of 
marasmus. Many which recover are affected with chorea for a 
long time afterwards Here, a^m, good nursing is all-importaiit 
Comfort and cleanlmesa, with ^enty of fresh air, must he ensured. 
DebQity being the most serious feafrue of the disease, the strength 
should be mamtained or restored until the fever has run its course. 
Light broth, beef tea, or bread and milk, or these altematdy, may 
be allowed as diet Preparations of quinine, given from the com- 
mencement of the attack in a little wme, sneh as sherry, have 
proved very henefloiaL Often a mild laxative is required Com- 
plications should be treated as they ansa The disease being ex- 
ti-emely infectious, precautions should be adopted mth regard to 
other dogs 

The formidable afiSiction knoim as Rabies [q v ) has been treated 
of under that name. 


SMography —3 H. Steel, TretUUt on the Diseases qf Dog, J W Hill, 

j m.. ^ ^ Touatfc, The D ' " ~ 

fy(Ijondon, 1861); 'W Mayliew, 


PaiNCiPAi Pabasites op Domestic Animals. 

In horse. Perhaps the commonest worm infesting the horse is Asams 
viegaloeejihala or common lumbricoid. The males are from 6 to 8 
inches long, females 7 to 17 inohea It is found m almost every 
of the intestinal canal, but generally in the small mteatmes. 
The symptoms produced in the horse by tms worm are colicl^ pains, 


which oeeui intermittently, an unhealthy condition of the skin, 
and staling coat Although the animal feeds well, it does not im- 
prove in condition, but is \ery “ tucked up,” and tlie nsible mucous 
membranes are very pale In some instances pouches are formed 
in the coats of the intestiiies. Theie are many recipes for the 
expulsion of lumhiicoid , among the principal remedies is a mixture 
of emetic tartar, oil of tuipentine, and linseed oil , others are san- 
tonme, sulphate of non, male fem, &c Strongylus annatus or 
palisade woim was at first supposed to consist ot two vaneties, but 
It has been pioved that these aie simply different stages of giowtli 
of one parasite It is a niodeiate-sized Nematoid woim, having a 
stiaight body, with a globulai and somewhat flattened head,— mSes 
1 to IJ inchea long, females to 2 inches It is found in the 
intestines, especially the double colon and ccecum The embiyo is 
developed in the luteiioi ot tlie egg after its expulsion from the 
host, and is lodged in moist mud, imere, according to Colibold, it 
changes its fii-st skin in about three weeks, after which it probably 
enters the body of an intermediate bearer, whence it is conveyed to 
the alimentary canal of the horse, its ultimate host, in food or 
water From the stomach it holes its w'ay into the blood-vessels, 
wheie it again changes its skin and gives nse to aneuimms After 
a time it recommences its wanderings, and passes into the laige 
inteetmes, where it rapidly acquires sexual matunty It is a dung- 
feeder Sometimes it passes into other tissues of the body (kidney, 
hvei, &c }, and occasionally produces fatal results This paiasita 
IS most dangerous to its equine host when it is migrating from 
one OT^n to anothei It is principally found at the loot of the 
anterior mesenteric artery, but it also-dves rise to aneurism m the 
coeliac axis, the post-mesentene and scenic artenes, and even the 
aoita The common lumbneoid, the palisade worm, and the four- 

K ed stiongyle {S teU acanthus) are prmcipally pioductive of coha 
last-mentioned worm, of ivhich the male and female aie about 
the same size, | to | inch long, is found m the ciecum, colon, and 
duodenum It is a true blood-sucker, and its development is very 
similar to that of S ai matus, except that, ivhen in the mtestmes m 
the tnehonemoos stage, it pierces the inner coats, encapsiiles itself, 
and forms little pill-hke masses, and then enters the tissues 
of the intestines before becoming mature The symptoms of its 
presence are loss of condition, more or less constant colicky pains, 
unhealthy coat, flabby muscles, abdominal distension, dianhoea, 
foetid and watery feces, pale mucous membranes, great iveaknesa, 
more or less frequent cough, and sometnnes paitial or complete 
paralysis, due to tne formation of a clot of blood causmg thrombosis 
of one of the pnncipal vessels of the postenor extremities, thus 
interfering with the circulation of blood in the part supplied by 
the particular vessel. The treatment by which the common lumbn- 
coid IS expelled will suffice to expel these strongjles, but care must 
he exercised m adminiateiing oil of turpentine, as it very often ini- 
tat® the wounds caused by S tciraeavihus in the coats of the intes- 
tmea Of courae this treatment applies to the mature stage of these 
worms. 


Oxyuris curoiila or pm worm is fiisifomi m shape, with smooth 
gently curved body (names IJ to 1| inches, females 3 j to 4^ inches 
long). It IS seated m the ctecurn and colon ; and, although not 
found in the rectum, it causes great imtation at the anus by the 
clusters of eggs which are deposited around that part in the form 
of yellowish crusts. Tins parasite is best treated by means of a 
cathartio, followed by sulphate of iron, also carbolic acid in 2^ per 
cent solution. 

The Cestodea of the horse are very insignificant both as regards 
their size and the symptoms they create, the two pnncipal being 
Tama pesfolwia and T plicata. The foimer is the more common, 
but is only from 1 to 6 inch® in length , it is found m the ciEctim 
and colon, and is distmguished from T pliaUa, not only by its 
length, hut also by its rounder head. This last which has a nearly 
square head, and is from 6 mches to S feet m length, occurs m the 
BTnii.11 intestines and stomach Generally a horse may be proved 
to be infested with tape-worm by finding some of ths proglottid® 
m the fee®. The beat remedy for the removal of Tama is extract 
of male fern, with oil of turpentina and linseed oil, given three days 


in suc®ssion. 

Qaslrus equi or the common hot, though not a true helminth 
(see Inseoib, toL xm- p. 150), is elasseu with the parasites on 
account of its larval form living ® a parasite The bot-fly deposits 
its Bgp ft on the hair of hors® in such a position ® to enable that 
ammS., when hekmg itself, to take them into its mouth ; there the 
warmth and moisture of the tongue, combined with the pressure of 
licking, ®uae them to burst, and from ®ch egg a small grub 
escapes, which sticks to the tongue, and then passes down into the 
Btomaeh, where it fix® itself to the cuticular Umng of the ormn 
by a hook which it h® on each side of its mouth There it under- 
go® no change (except that of m'owth, being at this time about 1 
mdi long) for about nine months, when it detaches itself, pass® 
into the food, and is discharged with the fee® 

Of the parasit® which inrest cattle and 8h®p mention ivill only In rattle 
be made of Pascnola hepaiiea or common fluke, which giv® nse to and 
the disease railed rot, and is more frequently met with in sheep shrap. 
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than in cattle For a Ml description of its anatomy and develop- (males 2 to 8^ inches, females 8 to 8 inches long). It is also fonnd In the 
ment, see Tbematoda, toI ixui p. 536 in the cat and larger canines. The symptoms are wasting, voracity, dog. 

Sirongylus mtcninis is the husk-producing worm of cattle The irregularity of bowels, short cough, and iratation at anus ; in the 
common earthworm is the intermediate bearer. S filana, or the cat, more particularly, laree q^uantities of mucus, with numerous 
common lung strongyle of sheep, is distinguished from S mvsturus parasites, are vomited. The treatment consists of the administra- 
by having no papilS on its head The males are 1 inch to 1 inch tion of castor oil, with santonine, according to the size of the animal 
2 lines long and the females nearly 3 inches. The development is Filana mmitw, another Nematode, infests the heart of the dog, 
unknown ; but Cobbold thought that m its larval form the creature and its larvse circulate m the blood, giving nse to fits, which oft^ 
infested snads, &c. The symptoms of its presence in the sheep end in death 

are a dull expression, quickened breathing, foetid breath, foaming Ttenta serrata is a moderate-sized Cestode, from 2 to 3 feet in 
at the mouth and nostrils, violent and spasmodic cough, loss of length ; it is found m about 10 per cent of all English dogs, most 
appetite, and emaciation. Of vanons specific remedies the most frequently in sporting dogs, especially greyhounas and hamers, 
successful 13 a mixture of oil of turpentine, linseed oil, and sulphnnc owing to their eating the intestines of rabbits, &c , in which the 
ether, admmistered two morni^ m succession, followed by a third larm form {Cysheercfus pmformis) of this parasite dwells It takes 
dose on the fourth morning. iSis causes coughing, and consequent two months to pass through the first stage and one month to pass 
freeing of tlie tubes of the larvse and mucus. Good results nave through the second when it is artificially produced, but much longer 
been derived from inhalation of chlorine ^ fee., which acts in the when produced naturally (Cobbold) T ccmirus mves nse to 
same way. The intratracheal injection of oil of tnrpentiue is said in sheep, as previously stated, It is 18 to 24 mches long, and is 
to be followed by favourable results Tie system should be supported principally seen in the small intestines. T. nmginaia is the largest 
with as much good nourishing food as possible. S. rufeacem, or Cestode infesting the dog. It vanes m length from 6 to 8 feet, and 
gordian strongyle (males 6 to 6 inches long, females 6 to 7 inches), is found in the small intMtmes of about 30 per cent of dogs in Great 
m very often associated with S. Jilana. Bntam ; its larval form, C. tenuxcollis, is found in the mesentery, 

The principal Cestode of ruminants is Tmia esepansa, which, &c., of sheep In the treatment of Cestodes extract of mala fern 
when fully mature, is more frequently found in dieep than in has been found the most effectual remedy ; areca nut and a pill 
cattle Its body consists of about one thousand segment^ each consisting of colocynth and jalap, varying according to the size, 
more broad than long. It is the longest of all tape -worms, being age, mid condition of the dog, have also proved efficacious Com- 
(according to Cobbold) in sheep from 8 to 80 feet and m oxen from paratively small doses of any vermifuge have often been fonnd to 
40 to 100 feet in length. Its Tnaymnini width is | inch ; it is fonnd give use to violent symptoms, and all vermifuges if taken in large 
in the large and smml intestines Cobbold thou^t its larval form doses produce death ; too mneh care cannot, therefore, be exercised 
was developed in the louse of the ox The sroptoms are emacia- in administering vermifuges to young ammals. 

tion, with dysentery, and loss of appetite. Male fern ought to be Another order of parasites wMch cause numerous diseases of the DenmtO’ 
given m doses according to the size of the animal For a full skm in the domesticated animals may be classed under two heads, isoa 
account oi the development of Oysticerms loms, the beef measle, see viz., animal parasites or Dermatozoa and vegetable parasites or 
Tapjb-wokms, voI xnn. pp. 60-62. U om is supposed by Cobbold J)amat<g)hifta The animal parasites are those which produce scab, 
to be the larval form of hm so-called T, t&nella of the human sulgect itch, mange, &c , in all animals. This class may be agam divided 
Another bladder worm, found only in the mesente^ of the sheep, into three varieties, viz., Sareoptes, which burrow in the skin ; 
is € temieolkSf the larval form of T, margimta of the dog An- FenmiodteUs, which bite the a!™ j and Symbiotes, which simply 
other important h;^datid of ruminants is Ccenunts cerdyrcUis, which pierce the epidermis (Gerlach). All these parasites hve on serous 
gives rise to gid , it is ^erally found in the brain of sheep, cattle, fluids, produced by ihe irritation which they excite. Either one 
goats, deer, jcc., and a&o in the soft structures of rabhita It is or more of these varieties infest all our domesticated annuals aU 
the larval form of T amimts of the dog The symptoms of gid ihrae varieties have been found on the horse and sheep, the last 
are these. The animal has a rotatory motion ; it does not graze two on the ox, and one m the pig, dog, and cat respectively. The 

S I there is paralysis on the opposite side to the vesicle ; the sarcoptic vanety of the horse and dog is easily transmitted to man. 

s elevated or depressed if the hydatid is situated in the centre ; To distinguiah between the different varieties, it is only necessary 
and the animal is e^y frightened. Medical treatment is of no to place a few fresh scales in the snn ; if Sa/rcoptes are present, they 
avail ; bnt the hydatid may he removed by a surgical operation. wiU soon be fonnd on the under surface, whereas Fermatodectes are 
Trwhoe^Twlus affims, Ihe common whip-worm, sometimes gives on the upper surfitce Again, the Sarcoptes are isolated, whereas 
rise to severe symptoms in ruminants, pamcnlarly in sheep. The the Synmotes and Fematodectea live m clnsters or colonies 
males and females are each about 2 inches long. Thirdly, the SyTudnotes do not burrow, but merely bite the skin, 

n the The helminths of the pig, although not very detrimental to the and prmcipaDy invade the limbs. An effectual cure for those which 
lig. animal itself, are nevertheless of great importanoe in respect to the infest tiie horse is a mixture of sulphur, hellebore, oil of turpentine 
jSniogoa of the human subject, being the intermediary bearers of whale oil, and carbolic acid, apphed for three successive days, then 
some dangerous human parasites in their immature state. Alliision washed off and applied agam For the dog a very useful remedy is 
most be made to THehma ^ralis (sea Pahasitism, vol. xviii p made from creosote, ohve oil, solution of potassium, and sulphur, 

270). The development of this paramte requires about three wee^ also tram oil and spirits of tar. The first is an almost sure cure 
after being taken into the stomach, where the capsule is digested , for cate. A good remedy for deetroymg lice may be compounded 
it then passes mto the intestines of the pig principally Ihe duo- from Mphysagrm powder, soft soap, and hot water, apphed warm 
denum, where it takes two days to become matw e ; then after about to the skm 

a week the embryos leave the Wy of the female worm, and immedi- Yegetahle parasites are of two kmds, namely, TvMa tonswam, Femedo- 
ately commence ^netiating the walla of the mtestmes m order to or the common nngworm, seen in most of onr domesticated animals, phyta, 
pass into some voluntary muscles. About fourteen days elapse from and Jhina, or honeycomb rmgworm. The latter is seldom seen 
the time theyhegm tlw wandering. Each is generally enveloped T. tonsurans is due to a cryptogamic parasite, Tneophyton, and is 
, m a capsule, but two or even four have been found in one capsme. lodged in the mtenor of the roots of the hairs, which after a time 
The male is 'fkth, the female ^th inch long, and the larvce ^th to lose their elasticity and break off, leaving the fungi in the form of 
-j),ith inch. They have been known to live in their capsules from a greyish white bran-like mcrostation In this they differ from 
eighteen months to two years Favus, which is yellow and covers the epidermis. It may affect 

Oysbtemus eelhiUm is the larval form of Tssnia solium of man any part of the body, but occurs principally on the head, face, 

(see TAPB-wopts, voL ixiii p. 62). Measly pork ’’ is caused by neck, and hindquarters , it is very prevaleut amongst young cattle, 
the presence in ine titeues of the pig of this entozoon, which is Bingworm is very conte^ous, and may be communicated from one 
Hadae^lik6 in form. It has also been discovered in the dog, ap^ anii^ to another, and from animals to man. It mostly attacks 
bear, rat, and deer. Other important parasites of the pig are badly-fed and Ql-cared-for ammals. The affected parts should be 
St^hmunu cUHtatus, or tsown-tailed strongyle, and E/dnitorhyTi- well washed with soft soap and warm water, removing as much as 
okm yigas. This latter is the only thorn-headed or acanthocejm- possible of the bran-like scalea, and then with Stockholm tar olnt- 
IbM infesting the domesticated animals (Cobbold). ment, and finally with eitoar iodine (m tmeture or ointment) or 

tba cteDimmeSt m all paramtes mfesring the dog is Aacans mystaae carhimc acid (m solution or ointment). (G. FL. ) 


! pEDO- 1^7 |h|8 ^xyression (Lat. veto, “I forbid”) i? because by iJiis authority decisions of the senate, and of 
undeit^t^% phbi&'lav)^ the constitutional right of the the consuls and other magistrates, could be decided in- 
iWth0r3ty,K?th3;' ^ of the whole people operative. Suri a statement must, however, he qualified 
in their primary assembly, to protest against a legi^tive reference to the facts that interdicOj iidffrdicmm were 
or administrative act^ aad to prevent wholly, or for the the expressions used, and, in general, that m ancient Kome 
time being, the va^tipn or execution of the same. every holdm of a m^tracy could check a negotiation set 

It is generally stated that this right was called into on foot hy a colleague, his equal in rank, hy his opposilfioa 
existence in the Roman repubEc hy the tr^ndcia potesfaSi and intervention. This was a consequence of the position 
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that each of the colleagues possessed the whole power of 
the magistracy, and this right of intervention must have 
come into existence with the introduction of coUeagued 
authorities, % e., with the commencement of the republic 
In the Eoman magistracy a twofold power must be distin- 
guished, — the positive management of the affairs of the 
state entrusted to each individual and the power of re- 
straining the acts of magistrates of equal or mferior rank 
by his protest As the tribuni ^lehis possessed this latter 
negative competence to a great extent, it is customary to 
attribute to them the origin of the veto. 

In the former kingdom of Poland the precedent first set 
in 1652 was establi^ed by law as a constant right, that 
in the imperial diet a single deputy by his protest “ Nie 
pozwalam,” i.e, “I do not permit it,” could invahdate 
the decision sanctioned by the other members The king 
of Prance received the right of a suspensory veto at the 
commencement of the French Eevolution, f rom the national 
assembly sitting at Yersailles in 1789, with regard to the 
decrees of the latter, which was only to be valid for the 
time being against the decisions come to and during the 
following national assembly, but durmg the period of the 
third session it was to lose its power if the assembly per- 
sisted in its resolution. By this means it was endeavoured 
to diminish the odium of the measure j but, as is well 
known, the monarchy was soon afterwards entirely abo- 
lished- Similarly the Spanish constitution of 1812 pre- 
scribed that the king might twice refuse his sanction to 
bills laid twice before him by two sessions of the cortes, 
but if the third session repeated the same he could no 
longer exercise the power of veto. The same is the case 
in the Norwegian constitution of 1814. 

In the present French repubhc the president has no 
veto, except against decisions of the general councillors 
{eomeih generals du departements), just as the prefect pos- 
sesses the same power against decisions of the communal 
councillors. The king or queen of England has the right 
to withhold sanction from a bill passed by both houses of 
parliament. This royal prerogative has not been exercised 
since 1693 and may now be considered obsolete. T3ie 
governor of an English colony has the power of veto 
against a biE passed by the legislative body of a colony, 
tf.y., Canada. In this case the bill is finally lost, just as 
a bdl would be which had been rejected by the colonial 
council, or as a bill passed by the English houses of parha- 
ment would be if the crown were to exert the preroga- 
tive of refusing the royal assent. The governor may, 
however, without refusing his assent, reserve the bill for 
the consideration of the crown. In that case the bill does 
not come into force until it has either actually or con- 
structively received the royal assent, which is in effect the 
assent of the English ministry, and therefore indirectly 
of the imperial parliament. Thus the colonial liberty of 
legislation is made legally reconcilable with imperial sove- 
reignty, and conflicts between colonial and imperial laws 
are prevented.^ 

The constitution of the United States of North America 
contains in art, i., sect. 7, § 2, the following order : — 

“ Every bill wlioh shall have passed the House of Eepresentativea 
and the Senate shall, before it becomes a law, be presented to the 
president of the United States , if he approve, he shall si^ it ; if 
not, he shall return it with his objections to that house in which 
it shall have orij^ated, who shall enter the objections at large on 
their journal and proceed to reconsider it If, after such recon- 
sideration, two-thirds of that house shall agree to pass the bill, it 
s hall be sent, together with the olnections, to the other house, by : 
which it shall likewise be reconridered, and, if approved by two- 
thirds of that house, it shall become a law. lively order, resolution, 
or vote to which the concurrence of the Senate and House of Eepre- 
sentativai may ho necessary (except on a question of adjournment) 

1 A, V. Dicey, Lasburea iTdroductorjf to the Stvdy of Vie Lano of Vie \ 
CoTisUtwtUm, p 105 2d ed., London, 1886. ! 


shall he presented to the president of the United States, and, 
before the same shall take effect, shall be approved by bun, or, 
bemg disapproved by him, shall he repassed by two-thirds of the 
Senate and House of Eepresentatives, according to the rules and 
limitations prescnbed m the case of a bilL” 

In most States of the Union the governors, in the same 
manner or to a modified extent, possess the right of pro- 
testing against the laws and decisions of the legislatui-e. 
Here therefore we have again a suspensory veto which is 
frequently exercised. Accordmg to the official report for 
1886, the president of the Umted States exercised his right 
of veto in that year 116 times against bills, resolutions, 
and orders of the most different kinds. Between 1840 and 
1850 the Whigs agitated for the total abolition of the 
power of veto. Of late an agitation has begun in the 
opposite direction.^ 

According to the constitution of the German empire of 
1871, the imperial legislation is executed by the federal 
councE and imperial diet , the emperor is not mentioned. 
In the federal council the simple majority of votes decides. 
But m the case of bills concermng the army, the navy, 
and certain specially noted taxes, as weE as in the case of 
decisions concerning the alteration of orders for the admin i- 
stration, and arrangements for the execution of the laws 
of customs and taxes, the proposal of the federal councE 
is only accepted if the Pnissian votes are on the side of 
the majority in favour of the same (art. 7, sect 3). 
Prussia presides in the federal councE. The state of things 
is therefore in fact as foUows : it is not the German em- 
peror, but the same monarch as king of Prussia, who has 
the right of veto against bills and decisions of the federal 
council, and therefore can prevent the passing of an im- 
perial law The superior power of the presidential vote 
obtains, it is true, its due mflnence only in one legislative 
body, but in reality it has the same effect as the veto of 
the head of the empire. 

The Swiss feder^ constitution grants the president of 
the Confederation no superior position at all j neither he 
nor the federal councE possesses the power of veto against 
laws or decisions of the federal assembly. But in some 
cantons, viz., St Gall (1831), Basel (1832), and Lucerne 
(1841), the veto was introduced as a right of the people. 
The citizens had the power to submit to a plebiscite laws 
which had been debated and accepted by the cantonal 
councE (the legislative authority), and to reject the same. 
If this plebiscite was not demanded within a certain short 
specified time, the law came mto force. But, if the voting- 
took place, and if the number of persons voting against 
the law exceeded by one vote half tiie number of persons 
entitled to vote m the canton, the law was rejected. The 
absent voters were considered as having voted in favour of 
the law. An attempt to introduce the veto in Zurich in 
1847 faEed. Thurgau and Schaffhausen accepted it later. 
MeanwhEe another arrangement has quite ^ven it out 
of the field. For of late years the so-called “referendum,’^ 
— ^properly speaking, direct legislation by the people, — 
has been introduced into most of the Swiss cantons. 
Formerly in all cantons — with the exception of the small 
mountainous districts of Uri, Schwyz, Unterwalden, Zug, 
Glarus, and AppenzeE — it was not a pure democracy, but a 
representative constitution tiiat prevaEed : the great coun- 
ciUors or cantonal councillors periodically chosen by the 
people were the possessors of the sovereign power, and 
after deliberating twice passed the bills defimtively. Now 
they have only to discuss the biEs, which are printed and 
sent to all voters -with an explanatory message ; then the 
people on a certain day vote for the acceptance or rejection 
of tibe law by writing " yes ” or “ no ” on a printed votmg- 
^ Biittnuami, Das NordcmerikaniuJie Bundes-Staatsrecht vergluVien 
mi dm jadktischm Einrichtungen der Schteeisi, L 2d4 and 245, Znndi,. 
1867 ; D. Webster, Works, ii 8S7 and in. 410, Boston, 1858. 



208 V I A— Y I A 


paper, -wlucli is placed in an urn under official control 
In some cantons important financial resolutions involving 
large state expenses are also submitted to the decision of 
the people. In the revised federal constitution of 1874, 
under certain suppositions which have no further interest 
for us at present, a facultative referendum (t e , the possi- 
bility of demanding a plebiscite under exceptional circum- 
stances) has been introduced for federal laws. Since that 
period it has often been employed and has operated like a 
veto. It is evident that by the compulsory referendum m 
the cantons the mere veto is rendered superfluous ^ 

In examining the question as to what position the veto 
occupies in jurisprudence, we must separate quite different 
conceptions which are comprised under the same name. 

1. The veto may be a mere riff/it of intervention on the 
part of a magistrate agamst the order of another official, 
or against that of an authority of equal or inferior rank. 
This was the case in ancient Rome To this class belong 
also those cases in which, in the present French republic, 
the president makes his “no” v^d agamst decisions of 
the general councillors, and the prefect does the same 
against decisions of the communal councillors. The use 
of the expression here is quite justifiable, and iJiia veto 
is not confined to bills, but refers particularly to adminis- 
trative measures It affords a guarantee against the abuse 
of an official position. 

2. The veto may be a safety-valve agamst predpitete 
decisions, and so a preventive measure. This task is ful- 
filled by the suspensory veto of the president of the North 
American Union. Similarly, to this class belong the above- 
mentioned prescriptions of the Spanish and Norwegian 
constitutions, and also the veto of the governor of an 
English cobny against decisions of the legislature, for 
this protest is only intended to prevent a certam want of 
harmony between the general and the colonial legislation, 
by calling forth a renewed investigation. This veto is 
neither an mterference with the competence of an authority, 
nor a division of the legislative power among different 
factors, but simply a guarantee against precipitancy in the 
cose of a purely legislative measure. The wisdom of 
establishing this veto power by the constitution is thus 
manifest. 

3. It is wrong to apply the term veto to what is mec^ 

the negative side of the sanctioning of Idle laws, in other 
words, an act of sovereignty. It would not be in accord- 
ance with the nature of a consiatutional monarchy to de- 
clare the monarch's consent to a law imnecessary, or make 
it a compulsory duty; the legislative power is divided 
between him and the chambers. The sovereign must 
therefore be perfectly at liberty to say "yes " or "no ” in 
eahh singles case according to his opinion. If he says the 
latter, we speak of it as Ms veto, but this — if he possesses 
an absolute and not merely a suspensory veto — ^is not an 
intervention and not a preventive measure, but the nega- 
tive side of the exercise of the legislative power, and there- 
fore an act of sovereignty. That this right belongs fully 
and entirely to the holder of sovereign power — ^however 
he uaay be called — ^is self-evident One chamber cam also 
by protest prevent a bill of the other from coming into 
force., "placet of the temporal power for (fliurch 

affi^rs-«--^4ten(it occura — also involves in this manner in 
itsi^ the JWW plwet” Where m pure democrades 
the yeo^e Sa jBiMinhly have the right of veto or 
rreffri&j^dami^ thte ' exemase? of it is also a result of the 

irttq possessed by the (Prasdau) 

h-'T. i&rti®, ^ Pielgeiumenschqf^ 

pp. HHr and 1^)5, anid SjfSm&iehsn Rechta 

der ^^egenwart in. ^ (ia Breiigau), 

1886. 


president of the federal council of Germany hes on the 
boundary between (2) and (3) (a, v. o.) 

VIAREGGIO, a coast town of Italy, m the piovmce of 
Lucca, 13 miles hy rad north-north-west from Raa, had m 
1881 a poindation of 10,190 (commune 12,736). The 
prmcipal industry is fishing, and the place is also a favourite 
sea-bathing resort. 

VIATICUM. This word, which m classical Latimty 
means "provision for a journey ”(Gr, ra IgbdSta), is often 
used by early Christian writers to denote the sacrament of 
the Eucharist, and sometimes even is apphed to baptism 
Ultimately it came to be employed in a restricted sense to 
denote the last communion given to the dying The 13th 
canon of the council of Nice is to the effect that "none, 
even of the lapsed, shall be deprived of the last and most 
necessary viaticum (l^oStou),” and that the bishop, on ex- 
amiMition, is to give the oblation to all who desire to 
partake of the Eucharist on the point of death. The same 
principle stiU rules the canon law, it being of course under- 
stood that penitential disciplme, which in ordinary cir- 
cumstances would have been due for their offence, is to be 
undergone by lapsed persons who have thus received the 
viaticum, in the event of recovery In extreme cases it is 
lawful to administer the viaticum to persons not fasting. 
The ritual to be observed in its administration does not 
differ from that laid down in the office for the communion 
of Gie sick, except in the words of the formula, which is 
“ accipe, carissime frater (canssima soror), viaticum corporis 
ncffltri Jesn Christi, quod te custodiat ab hoste maligno, 
protegat te, et perducat te ad vitam seternam Amen.” 

VTATKA. See Vyatka 

VIAU, or ViATJD, TsfioPHiLE DB (1590-1626), more com- 
monly called both in his own time and smce simply Taio- 
PHiUB, a poet of unfortunate hfe and of great but misused 
powers, was bom at Clairac near Agen in 1690. He went 
to the capital m his twentieth year and ingratiated hunself 
■wirii at least one patron, the ill-fated duke of Montmorency, 
who was always constant to him. He also became ac- 
quainted with most of the hterary men of the time, and in 
1617 composed and produced with success the tragedy of 
Pyrame et Tkishe This piece, written in the extravagant 
Spanish-Italian manner which was fashionable in the in- 
terval between the PIdiade model and the innovations of 
Corneille, was later the subject of much ridicule, especially 
directed to the passage in which a sword, reddened with the 
blood of its master, is said to " blush for its treason,” no very 
unpardonable conceit m eyes less pedantic than Boileau’s. 
Thdopbile’s prosperity was not lasting. Only two years 
after the success of Pyrame he was accused of blasphemous 
and indecent wntmgs, and was exiled to England. Re- 
tuming m 1621 and joining the Roman Church (he had 
been a Huguenot), he serv^ in two campaigns. But he 
was, rightly or wrongly, associated with the publication of 
the Pamasse Satingue, a collection of poems of the same 
character as those which had formerly got him into trouble, 
and in 1623 was tried, condemned in biB absence to death, 
arrested, and impnsoned in the conciergerie. At length 
the sentence of death which hung over him, was reduced 
to banishment, and the influence of Montmorency enabled 
him to hide himself m Paris till his death on 25th Sep- 
tember 1626. 

For hia B mg nla r peraecntion, which, even if the charges had been 
much better established than they are, would have been surprising 
enough in an age of unusually loose conduct and wntmg, the macM- 
nattons of the Jesuits are sometimes held responsible. But if 
Thtophile had hitter enemies he had warn friends. Six years after 
his death Georges de Scuddry edited hia work with a Tmiaavi 
{eagy of obituary verses), and a chaUenge in the preface to any one 
who might be offended hy the editor’s eulogy of the poet This 
was in 1682 , the year before had appeared a tragedy entitled Pasi- 
phaS, where the awkwardness of the subject is not r^eemed by any 
merit of treatment j but it is by no means certainly or even prob- 
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ably Theopliilo’s, and is not included in Ins works, the standard 
modern edition of which is that of AUeanme in the Biblioth^qne 
Elzevinenne (Pans, 2 vols., 1866) These woiks may surprise the 
reader who only knows Thdophile’s mishaps and lU-fame , for, 
though vaned enough, they contain in the certainly authentic part 
of them nothing discreditable Besides Pyrarm et Thisbi, the crnef 
m pomt of bulk is a paraphrase, half verse half prose, after the odd 
fashion of the time, of the Pheedo. There are numerous French and 
Latin letters, a vigorous Apologie rebuttmg the accusations agamst 
him, a promising fragment of comic prose narrative, and a large col- 
lection of occasional verses, odes, elegies, stanzas, &o. These latter, 
besides bemg very unequal, are distinguished by the &ults of taste 
and the melegance of language which marked the first quarter of 
the century. But there are occasionally bursts of real poetry , and 
on the whole Thdophile is the superior of aU his contemporaries 
between Regnier and Corneille. In addition to AUeaume’s edi- 
tion, a delightful article m Gautier’s Qroteaguts shoidd be con- 
si dted r especting him 

YIBOEQ-, or "WiBOsa (Finnish, capital of a 

province or Ian of the same name in Finland, is situated 
at the head of the Bay of Yiborg in the Gulf of Finland, 
at the mouth of the Sauma Caual and on the railway which 
connects St Petersburg with Helsingfors. The Sauna 
Canal (37 miles long), a fine eugmeering work, connects 
with the sea Lake Sauna — ^the prmcipal lake of Finland, 
249 feet above sea-level — and a series of others, incl uding 
Puruvesi, Orivesi, Hoytianen, and Kallavesi, all of whi(£ 
are navigated by steamers, as far north as Idensalmi m 
63“ 30' N. lat. Tiborg is thus the seaport of Kareha and 
eastern Savolaks, with the towns of Yilmanstrand (1289 
inhabitants in 1880), St Michel (1432), Nyslott (1424), 
Kuopio (6834), and Idensalmi, with them numerous saw- 
mills and iron-works. Yiborg stands most picturesquely 
on the glaciated and dome-shaped granite hills surround- 
mg the hay, which is protected at its entrance by the naval 
station of Bjorko and at its head by several forts. The 
castle of Yiborg, built iu 1293 by Marshal Torkel Knutson, 
was the first centre for the spread of Christianity in 
Elareha, and for establishing the power of Sweden , it is 
now used as a prison Its lofty and elegant tower has 
fallen into decay. The court-house (1839), the town-house, 
the gymnasium (1641 , "with an excellent hbrary), and the 
museum are among ihe principal buildings of the city. 
There are also a school of navigation and several primary 
schools, both public and private, a literary and an agricul- 
tural society, and severtd benevolent mstitutions. The 
population, 14,668 in 1880 and 16,800 in 1884, consists 
of three elements, — Finnish, Swedish, and Russian (see 
PoTLAjeiD) There is a strong Russian garrison Several 
mdustrial establishments, mdudmg a foundry for the con- 
struction of steam-engines, an iron- work, and several 
candle-works, match-factones, and saw-miUs, have risen of 
late at Yiborg and m its neighbourhood j but the place owes 
its chief importance to its export trade, in which timber is 
the chief item. The coasting trade is also considerable. 

The environs are most picturesque and are visited by many 
tonnsts in the summer. The park of Monrepos (Old Yiborg), m a 
bay dotted with dome-shaped idands, is specially attractive. The 
seenew of the Saima Canal and of the Finnish lakes with the grand 
hs of Pongshaign j the Imatra rapids, by which the Vnoksen dis- 
charge the water of Lake Saima mto Lake Ladoga, with the castle 
of Eexholm at its month ; Serdobol and Yalamo monastery on Lake 
Ladoga — all visited from Yiboig — ati^t many tourists fix>m St 
Petersbnig and from other parts of Finland. 

YICAR, in eeclesiasfetcal law, is, iu the words of Black- 
stone, “a curate, deputy' or vicegerent of the appropriator, 
and therefore called waarim or vicar.” "When a benefice 
had become appropriated before the dissolution of the 
religious houses to a spiritual corporation, usually with 
the authority of a licence from the Chancery, the vicar 
was the person appointed by the appropriators for the 
cure of souls iu parish. He was at first generally a 
member of the corp oration. After the dissolution in the 
reign of Henry YIH. these appropriated benefices became 
— as indeed they had been in the church in general up to 
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the Lateran council of 1179 — vested in lay impropriators, ^ 
but the legal position of the vicar remained the same. 
He was not a parson in the proper sense of the word (in 
fact parson and vicar are often distmgmshed in old statutes), 
and his stipend was at the discretion of the impropriator 
Where he had the enjoyment of tithes, they were in most 
cases, apart from prescnption, the small as distinguished 
from the great ti^es, that is, such as the impropriator 
found it most difficult to collect. There was, however, 
no consistent rule m the matter • what were rectorial tithes 
in some parishes might he vicarial m others The position 
of the vicar, at first so msecure and uncertain, was gradu- 
ally ameliorated by legislation 15 Ric. EC. c. 6 provided 
for the sufficient endowment of the vicarage. 4 Hen lY. 
c. 12 repeated this piovision, and in addition enacted that 
the vicar should be a secular priest, not removable at the 
caprice of the appropnators, and canonically instituted 
and mducted. Among numerous other Acts may be 
noticed 29 CJar 11. c. 8, making perpetual temporary 
augmentations of vicarages, and 3 Geo. lY c. 72, enabhng 
them to he m certam cases converted into rectories. In 
Scotland vicarage temds were the subject of many Acts of 
the Scottish parliament. Until they became a fixed 
burden on the land they were payable out of minor and 
accidental products, were estabhshed by usage, and lost 
by negative prescription 27 and 28 Yic c 33 provided 
for the commutation of those vicarage teinds of fish which 
had not up to then been commuted 
Perpetual Curate — ^Where a benefice was appropriated ad vieusam 
monc^orum or was from any other cause without the semcea of 
a regular vrcar, it did not fall within the statutes i elating to vicars, 
and was served by a temporary curate, generally a regular ecclesi- 
astic belonging to the appropnatmg corporation. After the dis- 
solution the curate m charge became perpetual, inasmuch as he 
could not be removed except by the bishop. By 2 and 3 Viot c. 
49 every church or chapel augmented by the governors of Queen 
Anne’s Bounty and having a distnct is a perpetual curacy; so, 
as a rule, are new churches built under the Church Buildmg Acts. 
By 31 and 32 Vict. c. 117 the mcmnhent of every parish or new 
parish for ecclesiastical purposes, not bemg a rector, is to bo siwled 
the vicar, and his benefice is to be designated a vicarage This 
Act only confers a more honourable name upon the perpetual 
curate ; it does not in any way alter his legal position 

Vicar-general is the deputy of the archbishop of Canterbury or 
York, in his court the bishops of the provmce are confirmed 
How far he has any oontentious junsdiction appears uncertain. 
In the confirmation of Dr Hampden as bishop of Hereford m 1848 
the vicar-general of Canterbury reftiaed to hear objections to the 
confirmation by the dean and chapter of Hereford, and the Conrt 
of Queen’s Bench was equally dmded as to whether such refusal 
was good m law. Viear-dheral is a clerk m orders who assists at 
cathedral services. See farther Advowsoit, Benefice, Paeisb, 
Pahson, Queen Anne’s Bounty, Tithes. 

YIGEHTE, Gil (c. 1470-c. 1536), Portuguese dramatist, 
with an honourable position also in the history of Spanish 
literature, was horn, most probably in Lisbon, about the 
y^ 147 0. He was of good family, and, after studying law 
at the then university of Lisbon, became attached to the 
royal court, m what capacity is unknown. In Jime 1502 
he produced and took the leading part in the performance 
of hia first piece, a kmd of dr^atic pastoral, after the 
manner of Juan de la Encina, on occasion of the birth of 
an heir to the tiirone (John Ht.) So successful was this 
appearance that he soon became the recognized provider of 
such entertainments at court, during the reign both of 
Emmanuel and of John. Of his domestic history nothing is 
knovra, except that he married a lady named Branca 
Bezerra, by whom he had a son and a daughter. His out- 
ward circumstances, especially in his later years, if some 
apparehtly personal aUnsions m his works are to be literally 
interpreted, do not seem to have been prosperous. Almost 
the only personal incident that has come down to ns is his 
successful remonstrance with the clergy of Santarem in 
^ Appropnahon is the term for the possession of a benefice by a 
^intu^ corporation, improprioMcm for its possession by a laymen. 

XXTY. ~ 27 
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1531, for Having taken tke eartHqnakes of that year as a 
text from HhicH to rouse ortliodos fanaticism against the 
Jews or “hTeo-Christians” j the circumstances are related 
by Yicente in a letter to the king. The time and place of 
his death are alike uncertain 3 most probably it occurred 
at Evora not much later than 1536. 

Yicente jmblished various of his pieces during Hs lifetirae, hut 
the fu-st collected edition of his V'orks, edited by his son Luis, did 
not appear till 1562. It is in black letter folio, and only one copy, 
that in the Gottingen university library, is now known to exist, 

A second edition, “ emended by the Holy Office,” appeared in 1585, 
of -vvhieli also only a single copy is now extant (in Lisbon). The 
disfavour with wliich they were viewed by the Inquisition caused 
them to fall into unmerited neglect, and they do not appear to 
have been again reprinted till 1834, when they were carefully edited 
by Feio and Monteiro (Hamburg, 3 vols.). They number forty-two 
ill all, of which seventeen are written wholly in Portuguese and ten 
wholly in Spanish, wliile in the remainder both languages are em- 
ployed. The principles determining his choice of language are not 
easy to discover, aud indeed he seems to have used either indiffer- 
ently, perhaps in this accommodating himself to the aptitudes of 
particular actors. It may be observed, liorvever, that, while in the 
14th centuiy it had been fashionable for aU court poets in the 
western half of the peninsula to use Galician or Old Portuguese, the 
practice had changed in the days of John II. of Castile, when 
Castilian became the favourite speech. In writing chiefly in Portu- 
guese Yicente thus reverted to the older practice j but, on the other 
hand, it is not surprising that he should have freely used Spanish 
at a court which stood in such intimate personal relations with 
that of Castile (of Emmanuel’s three wives two were Castilian prin- 
cesses and the third was a sister of Charles V.), and where he had 
taken Encina as his avowed model. According to their form the 
works of Yicente are conveniently divided mto-^(l) odras de 
dewgao or auios, (2) comedies and tragi-comedies, and (3) farces. 
The first class includes twelve autos or sacred pieces, intended for 
perfoiunance at Christmas, Epiphany, and other religious festivals. 
The plots are quaint and conceived entirely in themediseval spiidt ; 
in their working out many touches of poetical feeling and also of 
sarcastic humour are introduced. There is a vein of pleasing 
romance in such compositions as his I>o?n J)t[,ardos and Amadis de 
Ooiula, while the genuine mirthfulness of his farces (Zraaa Fereira 
and others), as well as their originality, w-ell entitle him to be 
spoken of by his compatriots as their ‘ ‘ father of comedy ” and the 
national Plautus. 

Some typical examples of Vicente’s works may ke read in BoM von Faker’s 
Teairo Espanal ankrior d Lope tU Vega (Hambm-g, 1832) and in Ochoa’s Tesoro 
del Teairo Espaiiol (Paris, 1S3S)- An interesting essay, -with analyses of many 
of tlie plays, occurs in vol. Ixxix. of the Q%arterly MemewiV&iQ-iT)-, see also 
Ferdinand Wolfs article " Gil- Vicente" in Brsch, and Gruber’s EncyTcl. (sec. L 
vol. Ixvii.). 

YICENZA, a town of Italy, capital of the province of 
Yicenza, lies at the northern base of the Monti Berici, on 
both sides of the Baccbiglione, immediately below its con- 
fluence with the Eetrone, and 42 miles by rail to the west 
of Venice. It is surrounded by somewhat dilapidated 
walls, about 3 miles in circumference, and entered by six 
gates. Though many of the streets are narrow and irregu- 
lar, the town has a number of fine public buildings, many 
of them the work of Palladio (q.v.). Among these are 
the town-hall, otherwise known as the Basilica, one of 
the finest works of the Eenaissance period, of which 
Palladio himself said that it might stand comparison with 
the similar work of antiquity. The prefecture and the 
Barbarano and Ghieregati Palaces are also his work; in 
the last-named the civic museum is housed. The Olympic 
th eatre is also noteworthy. The cathedral, which is Gothic, 
dating mainly from the 13 th century, consists of a nave 
with eight chapels on each side ; it contains examples of 
the Montagnas and of Lorenzo da Venezia. Several of 
the other churches contain noteworthy paintings : thus 
the Eomano-GotMc church of San Lorenzo has Montagnas, 
S. Corona Montagnas and a G. Bellini, and S. Stephano 
one of the most important works of Palma Yecchio, The 
principal square contains two columns, dating from the 
Venetian period, and a tall Gothic campanile. Of the 
Palladian villas in the neighbourhood La Eotonda or Villa 
Palladiana, 1^ miles to the south-east, deserves special 
mention. Vicenza is the see of a bishop, and contains two 
gymnasia, a seminary, an academy, a public library, a 
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botanic garden, and various hospitals. Some remains of 
antiquity, including ruins of a theatre and an aqueduct, 
have been preserved. The most important manufacture 
is that of silk, which employs a large proportion of the 
inhabitants. Great numbers of mulberry trees are grown 
in the neighbourhood. Woollen and linen cloth, leather, 
earthenware, paper, and articles in gold and silver are also 
made in Vicenza, and a considerable trade in these articles, 
as well as in corn aud wine, is carried on. The popula- 
tion of the town in 1881 was 24,331, or, including the 
suburbs, 27,694, 

Yicenza is tko Vicentia or Vicetia of the Romans, noticed by 
Strabo as one of the minor towns of Yenetia. It continued to be 
a municipal town of some importance till the fall of the Western 
empire, and suffered severely in the invasion of Attila, by whom it 
was laid waste. It was for some time during the Middle Ages an 
independent republic, but was subdued by the Yenetians in 1405. 
To-wards the end of the 15th century it became the seat of a school 
of painting, of which the principal representatives were, besides 
Bartolomeo Montagna, its founder, Giovanni Speranza and Bene- 
detto Montagna. Palladio (1518-80) was a native of Vicenza. 

VIGB^ a town of Spain, in the province of Barcelona, 
38 miles by rail to the north of that towm, lies in a small 
side valley of the Ter, about 1600 feet above sea-level. It 
is irregularly built on a hill slope, and has narrow ill-paved 
streets; there are some quaint old houses in the Plaza 
Mayor. The cathedral, begun about 1040, belongs chiefly 
to the first half of the 14th century, but with some mis- 
chievous alterations of the 18th. The interior, with three 
naves and a transept, is elegant, and the Gothic cloisters 
(1340) are particularly fine. The industi-ies include tanning 
and the weaving of Knen and woollen fabrics ; and sausages 
are a speciality of the place. There are mines of copper 
and coal in the neighbourhood. The population within 
the inurdcipal boundaries in 1877 was 12,478. 

Yich, the Atisa of the ancient geographers, was the chief town of 
the Ausetaui ; in the Middle Ages it was called Ausona and Yieus 
Ausonensis, hence Yic de Osoiia, and simply Yich. 


VTGHY, a tovm of France, in the department of Allier, 
is situated on the right bank of the Allier, 227 miles by 



Plan of Yichy, 


rail south-south-east from Paris and 6 south of St Ger- 
mains-de-Foss^s, where the railway lines to Lyons and 
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ISTimes separate The population in 1881 -was 8322, and 
in 1886 10,072. 

Vichy owes its importance to its mineral waters, which 
were celebrated in the time of the Romans Withm the 
town or in its immediate vicmity there are 21 sprmgs, 
12 of which are state property (4 of these obtamed 
by boring) The waters of those which are outside the 
town are brought in by means of aqueducts The most 
celebrated and frequented are the Grande GriUe, L’Hopital, 
the C61estins, and Lardy The most copious of all, the 
Puita Carr6, is reserved for the baths All these, whether 
cold or hot (maximum temperature, 113“ Fahr ), are largely 
charged with bicarbonate of soda (see Mineeal Waters, 
vol. XVI p 435) ; some also are chalybeate and tome. The 
waters, which are Limpid, have an alkalme taste and emit 
a slight odour of sulphuretted hydrogen. They are re- 
commended in cases of stomachic and hver complaint, also 
for diabetes, gravel, and gout. The thermal establishment^ 
begun in 1787, is capable of supplying 3500 baths a day 
The company by which the state baths are farmed also 
manufactures pastilles, barley-sugar, and digestive choco- 
late, as well as salts for artifieial baths A considerable 
trade is carried on m the natural waters. In addition to 
the principal establishment, Vichy has a hospital bath, the 
hydropathic establishments of Lardy and Larbaud, and a 
large military hospital, founded in 1843. Gusset (5356 
inhabitants in 1886), cliief-lieu of the canton, about 1 mde 
distant, has similar mmeral waters and a bathing establish- 
ment. Vichy possesses a casino and two public parks 
The promenade commands a splendid view of the mountains 
of Auvergne At Vichy, Gusset, and in the neighbourhood 
there are cotton cloth manufactures {toiles de Tydiy) 

VICKSBURG, a city of the United States and the 
county seat of Warren county, Mississippi, the largest and 
most important city m the State, stands on the bluffs, on 
the east bank of the Mississippi, nearly midway between 
Memphis and New Orleans. It is situated in the midst 
of the most fertile cotton region of the country, and is one 
of the principal inland shipping ports of that staple. Its 
means of communication, besides the river, embrace three 
important railroad systems The city has some manu- 
facturmg industnes, particularly of lumber and cotton-seed 
oil and cahe The population in 1880 was 11,814, showmg 
a slight decrease since 1870 , and in 1888 it was estimated 
at 18,000. Nearly one-half of the population were coloured. 

Prior to the Civil War Yicksbnrg was an important river port, 
having in 1860 a popidation of 4691 Its growth had, however, 
been mow During me war it became a very strong strategic poinl^ 
as it controlled the navigation of the Mississippi, and a contest for 
its possession was waged for several months with heavy loss of life. 
Finally General Grant captured it m 1863, and with it the Con- 
federate army of General Pemberton, nombering 27,000 men. For 
a few years after the war the city gained rapidly in population and 
importance 

VICO, Giovax Battista (1668-1744), Italia n jurist 
and philosopher, was the son of Antonio Vico, a small 
book^ller, and was born at Naples on 23rd June 1668. 
At the age of seven he had a serious fall and severely 
injured his head, which produced m him “ the melancholy 
and sour temper suited to men of talent.” Afterwards he 
applied himself to the study of scholastic philosophy. 
At ^ early age he entered the university, and made such 
rapid progress, es^emaUy in junsprudence, that he is said 
to have won a suit for his fether at the age of sixteen. 
Nevertheless he preferred the study of history, bteraturei 
juridical science, and philosophy. Being appointed teacher 
of jurisprudence to the nephews of the bishop of Ischia, 
G. B. Rocca, he accompanied them to the castle of Vatolla., 
Cilento, in the province of Salerno. There he passed 
nine studious years, chiefly devoted to classical reading, 
Plato and Tacitus being his favourite authors, because 
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“the former described the ideal man and the latter man 
as he really is.” On his return to Naples he found Cai- 
tesianism m the ascendant, and this he disliked. Belong- 
mg to no particular school or literary sect, he languished 
in neglect and obscurity, until m 1697 he gained the pro- 
fessorship of rhetoric at the university, with a scanty 
stipend of 100 ducats On this he supported not only 
himself hut his rapidly increasing family; for he had 
married a poor and illiterate girl, who was only able to 
jiut her mark to the nuptial contract. Meanwhile his 
own studies were pursued with untiring zeal, and he began 
to write and publish his works Two modern authoi-s 
exercised a weighty influence on his mind — Francis Bacon 
and Grotius. He was no follower of their ideas, mdeed 
often opposed to them, but he derived from Bacon an 
increasing stmiulus towards the investigation of certain 
great problems of history and philosophy, while Grotiua 
proved valuable in his study of philosophic jurisprudence 
In 1708 he published his De ratione afvdioi'umj in 1710 
De antvgmssmia Italorum saptentia, m 1720 De wmversi 
jwHs lino principio et fine uno, and in 1721 De comtanixii 
jurispnidmtu. On the strengtJi of these works he offered 
bimaftlf as a candidate for the university chair of juris- 
prudence then vacant, with a yearly stipend of 600 ducats 
But he was i ejected by the examiners, although all his 
competitors have remained unknown to fame. V7ithout 
any sense of discouiagement, he returned to his favounte 
studies, and in 1725 published the fiist edition of the 
work that forms the basis of his renown, Pnnapii d^una 
Saenza Ifuova In 1730 he produced a second edition of 
the Sciema Wuom^ so much altered in style and with so 
many substantial additions that it was practically a new 
work In 1735 Gharles LEI of Naples marked his recog- 
nition of Vico’s merits by appointing him historiographer- 
royal, with a yearly stipend of 100 ducats. But the 
philosopher derived Rttle enjoyment from his new post 
Attacked by a cruel malady, miud and memory failed 
But durin g frequent mtervals of lucidity he resumed his 
pen and made new corrections m his great work, of which 
a third edition appeared in 1744, prefaced by a letter of 
dedication to Cardinal Trojano Acquaviva. Vico expired 
on 20th January of the same year Fate seemed bent on 
persecutmg him to the last. A fierce quarrel arose over 
hia burial between the brotherhood of St Stephen, to 
which he had belonged, and the university professors, 
who desired to escort his corpse to the grave. Finally the 
canons of the cathedral, together with the professors, 
buned the body in the church of the Gerolimini. 

Vico has been generally described as a sobtary soul, out of har- 
mony with the TOint of his time and often directly o^osed to it 
In feet, though bving durmg the later years of the 17th and the 
early part of the 18th century, when Locke had already ^ven to 
the world the germs of the idfeaa afterwards developed in the 
philosophy of the Encyclopedists, he followed an entir^y opposite 
hne of thought. The writer who was the first to declare that great 
men are the representatives and personifications of their times 
would thus seem to have been the living contradiction of his own 
theory Neverthdess a closer inqui^ into the social conditions of 
Vico’s time, and of the studies then flourishing, shows bun to have 
been thoroughly in touch with them. 

Owing to the nistoncal past of Naples, and iia sodal and economic 
condition at the end of the 17th century, the only study that really 
flourished there was that of law , and this soon penetrated from 
the courts to the universiiy, and was raised to the level of a science 
A great school of lunsprudenCe was thus formed, indnding many 
men of vast learning and great ability, although little known to 
feme. This school stood apart, os it were, from the rest of the 
world ; the works of its representatives were melegant, and often 
indeed exaggeratedly legal and scholastic in style. Accordingly 
they attracted httle notice in upper Italy and were totally ignored 
beyond the Alps. But, while outside Naples scarcely anythmg was 
known of Marcello Marciano the younger, Domenico Auhsio, Duke 
Gaeteno Argento, Niceolh Capasso, and many others, there were 
three men who rose to great eminence amd attained to an honour- 
able rank m general literature both in Italy and abroad By an 
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exposition of the political lustory of the km^om, based on a study 
of its laws and institutions and of the legal conflicts between the 
state and the court of Borne, Pietro Giannone was the first initiator 
of what has been smce known as civil history Giovan Vincrazo 
Gravina, the patron and preceptor of Metastasio, and also noted as 
a hterary cntic, wrote a history of Eoman law, specially dwtin- 
gnished for its accuracy and elegance While Gravina rtudied the 
successive and vaiying forms of Bonian law and sought to aye 
them an historical explanation, Yico raised the problem to a higher 
plane, hy traemg the origin of law m the human mind and ex- 
plaining the historical chanms of the one hy those of the other 
Thus ha tlie original diMovery of certain ideas which consti- 
tute the modem histone method, or rather the psyehologico-histonc 
method. This problem he proceeded to develop in yarions works, 
until in his Seienza Nuom he amved at a more complete solution, 
which may be formulated as follows If the principle of justice 
and law be one, eternal, and immutable, why should there he so 
mauy different codes of legislation ? These differences are not 
caused by difference of nationahty only, but are to be noted in the 
history of the same people. The clearest, moat precise, and most 
constant conception of law was undoubtedly that of the Homans ; 
nevertheless Roman jorisprudence underwent so many transforma- 
tions as japparently to constitute almost different codes. How was 
so strange a fact to be explained ? This question is touched upon 
m his OroMmis or Inaugural Addresses (^Oraziom o Proluswm) and 
m his Minor Works {Sentii Minori) PmaUy he applied himself 
to its solution m his Universal Law {Dii'Uto Universale), which la 
divided into two books. The first of these, Be uno et nmversz 
juris pnneipio etfino uno, was subdivided into two parts , so like- 
wise was the second, with the respective titles of De constemtut 
^hnlologise and De coiwtantiajuriepi^entis 

The following is the generd idea denved from these researches. 
Yico held God to be the ruler of the world of nations, hut ruhug, 
not as the providence of the Middle Ages by means of continued 
miracles, but as He rules nature, by means of natural laws. If, 
therefore, the physicist seeks to discover the laws of nature by stiidy 
of natural phenomena, so the philosopher must seek the laws of 
historical change by the investi^tiou of human events and of the 
human mind Accenrding to Yico, law emanates from the con- 
science of mankind, m whom God has infused a sentiment of 

{ ‘ostiee, and is ther^ore in close and continual relation with the 
luman mind, and participates in its chacMS. This sentiment of 
jushca is at first confused, uncertain, and almost instinctive, m, as 
it were, a divine and rehpons inspiration installed by heaven mto 
the primitive tnbes of the earth. It is an unconscious, universal sen- 
timent, not thepersonal, conscious, and rational sentiment of the 
superior few Hence the law to which it gives birth is enwrapped 
m religions forms which are likewise visible and palpable, inas- 
much as primitive man is incapable of abstract philosophical ideas. 
This law IB not the individual work of any philosophical legislator, 
for no man was, or could he, a philosopher at that time. It is 
first displayed in. the shape of natural and necessary usages cause- 
crated by religion. The names of leading legidatora, which we so 
often find recorded in the history of primitive peoples, are symbols 
and myths, merely serving to mark an histone period or epoch by 
some definite and personal denomination. For nations, or rather 
tnbes, were then diatingiushed by personal names only. The first 
obscure and confiised conception of law gradually becomes clearer 
and better defined. Its visible and religions forms then give way 
to abstract formula^ which in their turn are slowly replaced hy 
the rational manifestation of the philoaophic principles of law that 
^ftiA the victory in the final stage of devdopment, designated by 
Yico as that of civil and human law, This is the period of indi- 
vidual and philosophie legislators. Thus Roman law has passed 
throng three great periods, — the divine, the heroic, and the human, 
— which are likewise the three chief periods of the history of Home, 
with which it is intimately and intrinsically connected. Never- 
theless, on careful examination of these three successive stages, it 
will easily be seen that, in ^ite of the apparent difference between 
them, all have a common foundation, souree, and pu^osa The 
htouan and civil philosophic law of the third vs^iod is assuredly 
VEty diffment in form from the primitive law ; but in substance it 
perdy the abstract, scientific, and philosophic manifestation of 
^ tjapa of justice and ihe same principles which were 
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and positive law moved on almost constant and immutable parallel 
Imes. But Yico maintained that the one was continually progressmg 
towards the other, positive law showing an increasing tendency to 
draw nearer to natural and rational law Hence the conception 
tMt law IS of necessity a spontaneous birth, not the creation of 
any individual legislator , and hence the idea that it necessarily 
proceeds by a natural and logical pioceas of evolution constituting 
its history. Yico may have derived from Grotius the idea of natural 
law ; hut his discovery of the histone evolution of law was flrat 
suggested to brin M tos study of Homan law He saw that the his- 
tory of Eoman junsprudence was a continuous progress of the 
narrow, ngorous, primitive, and almost iron law of the XII Tables 
towards wider, more general, and more humane jus gentium 
Having once Mnved this conception from Roman history, he was 
easily and indeed necessanly earned on to the next, — that the posi- 
tive law of all nations, throughout history, is a continual advance, 
keeping pace with the pi ogress of civilization, towards the philo- 
sophic and natural law founded on the pnnciples of human nature 
and human reason. 

As alrea^ stated, the Boiemza Nuom appealed in three different 
editions. The divergences between the second and third are of too 
little moment to be recoided here. But the first and second edi- 
tions are almost distinct works. In the fonner the author sets 
fortii the analytical process by which the laws he discovered were 
deduced from facts. In the second he not only enlaiges his matter 
and gives multiplied applications of his ideas, hut also follows the 

S ' aetic method, first expoundmg the laws ho had discovered and 
proving them by the facts to which they are applied In 
this edition the fragmentary and jeiky arrajigement, the intricate 
style, and a peculiar and often purely conventional terminology sen- 
onsly checked the diffasion of the work, which accordingly was little 
studded m Italy and remained almost unknown to the rest of Europe. 
Its fundamental idea consists in that which Yico, m hia peculiar ter- 
minology, styles “poetical wisdom’’ {sameivea poetiea) and “occult 
wisdom “ {aapiema riposta), and in the historical process by which 
the one is merged m the other He frequently declares that this 
discovery -was the result of the literary labours of hia whole life 
Vico was the first thinker who asked, "Why have we a science of 
nature, but no science of history I Because our glance can easily 
be turned outwards and survey the extenor world ; hut it is far 
harder to turn the mind’s eye mwards and contemplate the world 
of the spint. All onr errors m explaming the ongm of human 
sociely arise from our obstinacy m helieviag that pnmitive man 
was entirely siinilar to ourselves, who are civilized, i e , developed 
by the results of a lengthy process of antenor histone evolution. 
We must learn to issue from ourselves, transport ourselves back to 
other times, and become children again in order to comprehend 
the infancy of the human race As in children, una^ation and 
the senses prevailed m those men of the past. They had no abstract 
ideas , in their minds all was concrete, visible, and tanmble All the 
phenomena, forces, and laws of nature, together with mental con- 
ceptions, were alike personified. To suppose that all mythical 
stones are fables invented by the philosoMsrs is to wnte history 
backwards and confonnd the mstinctive, impersonal, poetic wisdom 
of the earliest times with the civilized, rational, and abstract occult 
wisdom of our own day But bow can we explam the formation of 
tins poetic wisdom, which, albeit the work of ignorant men, has so 
deep and intrinsic a philosophic value ? The only possible reply 
IS that jdready given when treating of the ongm of law. Provi- 
dence has mstiljfed into the heart of man a sentiment of justice and 
goodness, of beauty, and of truth, that is manifested differently at 
different times, Tiie ideal truth withm us, constituting the inner 
life that is studied by philosophers, becomes transmuted by the facts 
of history into assur^ reality. For Yico psychology and history 
were the two poles of the new world ho discovered After having 
extolled the work of God and proclaimed Him the source of ail 
knowledge, he adds that a great truth is continnally flashed on ns 
and proved to us by lustory, namely, ‘ ‘ that this world of nations is 
the work of man, and its explanation therefore only to be found in 
the mind of man Thus poetical wisdom, appearing as a spontane- 
ous emanation of the human conscience, is almost the product of 
divme inspiration From this, by the aid of civilization, reason, 
and philosopby, there is gradually developed the civil, occult wisdom. 
The continual, slow, and laborious progress from the one to the 
other is that which really constitutes history, and man hecomea 
civilized by rendering himself the conscious and independent 
possessor of all that in poetical wisdom remained impersonal, un- 
conscious, came as it were from without by divine affiaiw. 

Yico gives many applications of this fondamental idea. The 
region of pnmitive peoples is no less mythical than their history, 
rinee they could only conceive of it by means of myths. On these 
lines he interprets the whole history of primitive Home One book 
of tho second edition of the Beienza Muova is dpvoted to “The Dis- 
covery of the True Homer Why all the cities of Greece dispute 
the honour of being hw birthplace is because the Jhad and the 
■ Odysseg are not the Twak of one, hut of many popular poets, and a 
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And because the primitive peoples are unconscious and self-ignorant 
Homer is represented as oeing blind. In all parts of history in 
which he was best versed Vico pursues a stncter and more scientific 
method, and amves at safer conclusions. This is the case in Boman 
history, especially in such portions as related to the history of law 
Here he sometimes attains, even m details, to divinations of the 
truth aftenvards confimed by new documents and later research 
The amtoci-atic origm of Rome, the struggle between the patricians 
and the plebeians, the laws of the XII. Tables, not, as tmdition 
would have it, imported from Greece (but the natural and spon- 
taneous product of ancient Roman customs), and many other similar 
theones were discovered by Vico, and expounded with his usual 
originality, though not always without his usual blunders and es- 
aggerationa 

Vico may be said to base his considerations on the history of two 
nations. The greater part of his ideas on poetical wisdom were 
denved from Greece. Nearly all the rest, more especially the trans- 
ition from poetical to occult wisdom, was derived from Rome 
Having once formulated his idea, he made it more general in order 
to apply it to the history of all nations. From the savage state, 
through the teiTor that gives birth to religions, through the crea- 
tion of families by marn^e, through bunal ntes and piety towards 
the dead, men approach civilization with the aid of poetic wisdom, 
and pass tlirough three periods, — ^the divine, heroic, and human, — 
in which they have three forms of government, language, hterature, 
jurisprudence, and civilization. The primary government is aristo- 
cratic Patrician lyranny rouses the populace to levolt, and then 
democratic equality is established under a repubhc. Democratie 
excesses cause the rise of an empire, which, becoming corrupt, de- 
clines mto harbansm, and, agam emerging from it, retraces the 
same course This is the lav) of cycles, constitutmg that which is 
designated by Vico as the “eternal ideal histoiy, or rather course 
of humanity, invariably followed by aU nations,” It must not be 
held to imply that one nation imitates the course pursued by 
another, nor that the points of resemblance betiveen them aie 
transmitted by tradition from one to the other, but merely that 
all are subject to one law, inasmuch as this is based on the human 
nature common to aU alike Thus, while on the one hand the 
vanous cycles traced and retraced by all nations are similar and 
yet independent, on the other hand, bemg actually denved from 
Roman history, they become converted m the Seienza Nuofoa mto 
a bed of Procroatea, to which the history of aU nations has to he 
fitted by force And wherever Vico’s histoncal knowledge &iled 
he was led into increased error by this artificial and arbitrary effort 

It has been justly observed by many that this continuous cychcal 
movement entirely excludes the progress of humanity towards a 
l*etter future It has been rephed that these CTcles are similar 
without bemg identical, and that, if one might differ from another, 
the idea of progress was not necessarily excluded by the law of 
cycles. Vico undoubtedly considered the poetic wmom of the 
Aliddle Ages to be different from that of the Greeks and Romans, and 
Christiamty to be very superior to the pagan religion But he nevei 
investigated the question whether, since there is a law of progress- 
ive evolution in the history of different nations, separately examined, 
there may not likewise he another law rnhng the general history 
of these nations, every one of which must have represented a new 
penod, as it were, in the history of humanity at large Therefore, 
although the Saiettza Nwova cannot be said ahaolutSly to deny the 
law of progress, it must be allowed that Vico not only fiiiled to 
solve the problem but even shrank from attaekmg it. 

He had no followers or admirers even in Naples, where the ideas 
of Tanucci, Filangieri, Genovesi, and Graliani prevailed, men who 
sometimes appear to be more French than Italian When at last, 
vnth the German reaction initiated by Kant against the sense 
philosophy of the French, on entirely new philosophy arose, and 
many ideas started by Vico were reviv^ ou.araore rigorous method, 
fiup^rted by more accurate research and with a wider and firmer 

S ot knowledge, the name of the Neapohtan philosopher was 
fcten, and no one recognized how much iras owed to him. 
Nevertheless it may be asserted that between the close of the 17th 
and the early part of the 18th century, when the thought of the 
woiid was bent in a totally different direetion, Vico was the first 
to discern and proclaim tbe course by which, in the present age, 
historical, moral, and political science was destined to make such 
great and assured progress. 

See Cantont, O. B Vico, Siudii Oritiat e Oom^xtraHvl (Tarin, 1867), Mint, 
r£» (Edinburgh and London, 1884). For editions dt Vico's own works, see 
Open, ed. Gioseppe Fercail OtfUaiL 1884^86, 6 vols ), and Miohelot, CSuvret 
Choista de Vieo (Faiis, 1836, S vols.). ’Mamiani , Bosmlni, Globerti, and many 
other Italian phUoeopbera Mve treated at length of Yioo in their works. The 
most detailed account of him is Fenari's essay. “La Mente de Ylco.” prefhcdne 
his edition of the Cjm. XP-V) 

YICTOB L, St, biahop of Rome from about 190 to 202, 
succeeded Eleutherua and ■was followed by Zepbynnua. 
His name is cHefly associated with a display of intolerance 
towards the bishops of Asia Minor for the view they took in 
the Quartodeciman controversy {see Eastee^ aiso Pope- 


dom, vol. xix. p. 489) j he also excommunicated Theodotus 
of Byzantium on account of his doctrine as to the Person 
of Christ (see Monaechianism) 

VICTOR IL, one of the senes of German popes and the 
successor of Leo IX , was consecrated in St Peter’s, Rome, 
ou 13th April 1055. His father was a Swabian baron, 
Count Hartwig von Calw, and his own baptismal name 
was Qebhard. At the instance of Gebhard, bishop of 
Ratisbon, uncle of the emperor Henry HL, he had been 
appointed while still a young man to the see of Eichstadt , 
in this position his great talents soon enabled him to 
render important services to Henry, whose chief adviser 
he ultimately became His nomination to the papacy by 
Henry at Mainz, in September 1054, was made at the 
instance of a Roman deputation headed by Hildebrand, 
whose pohcy doubtless was to detach from the imperial 
mterest one of its ablest supporters In June 1055 Victor 
met the emperor at Plorence, and held a council, which 
anew condemned clerical marriages, simony, and the aliena- 
tion of the estates of the church In the foUovsung yeai- 
he was summoned to Germany to the side of the emperor, 
and was with him when he died at Botfeld in the Harz on 
5th October 1056. As guardian of Henry’s infant son, 
and adviser of the empress Agnes, Victor now wielded 
enormous power, which he began to use with much tact 
for the maintenance of peace Hiroughout the empire and 
for strengthening the papacy against the aggressions of 
the barons He died shortly after his return to Italy, at 
Arezzo, on 28th July 1057 His successor was Stephen 
IX. (Frederick of Lorraine). 

VICTOR ni , pope from 24th May 1086 to 16th Sep- 
tember 1087, was the successor of Pope Gregory VII 
Son of LandoLfo V., prince of Benevento, he was horn in 
1027 ; in his thirtieth year he entered the cloister at 
Monte Cassino, changing his name of Daufeniis into De- 
siderma. He soon became abbot of the monastery, and 
m 1059 Nicolas 11. raised him to the cardmalate. He 
rendered many important services to Gregory VEI , who 
accordingly on his deathbed indicated him to the cardiaals 
of south Italy as his worthiest successor. He was elected 
on 24th May 1086, but showed genuine reluctance to 
accept the embarrassing honour thus thrust upon him, 
and after his tardy consecration, which did not take place 
till 9th May 1087, he "withdrew at once to Monte Cassino. 
The countess Matilda soon afterwards induced him to re- 
turn to Rome ) but, owing to the presence of the antipope 
Clement ni. (Guibert of Ravenna), who had powerful 
partisans, his stay there was short. In August he held 
at Benevento a synod of some importance, at which Clement 
ITT, was excommunicated, lay-investituie forbidden, and a 
kmd of crusade proclaimed against the Saracens in Africa. 
During the synod Victor fell ill, and betook himself to 
Monte Cassino, where he died on 16th September 1087. 
His successor was Urban H. 

VICTOR IV. Two antipopes have claimed this name : 
— (1) Cardinal Gregorio Conti, who was chosen by a parly 
in succession to the antipope Anacletus H, in 1138, but 
through the influence of Bernard of Clairvanx was induced 
two months afterwards to make his submission to Innocent 
TT. j and (2) Cardinal Octavianus, the GhibeUine antipope, 
dected in 1169, and countenanced by the emperor Freder- 
ick Barbarossa. He died at Lucca on 20th April 1164. 

VICTOR, Claude Pbkein (1764-1841), duke of Belluno, 
marshal of France, was born at La Marche (Vosges) on 
Ttih December 1764. In 1781 he entered the army as a 
common soldier, and after ten years’ service he received 
his discharge and settled at Valence. Soon afterwards he 
joined the local volunteers and in less than a year had 
risen to the command of a battalion. He greatiy distin- 
guished himself on the Italian frontier, and for his bravery 
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at tlie siege of Toulon in 1793 he was raised to the rank 
of brigadier-general. He afterwards served for some time 
with the army of the eastern Pyrenees, and in the Itahan 
campaign of 1795-97 he so acquitted himself at Mondovi, 
Eoveredo, Porto Legnago, and many other places that he 
was promoted to be general of a division After the peace 
of Campo Formio he for some time commanded the forces 
in the department of La Yend^e , but in 1798 he was again 
in Italy and in the battle of Marengo especially took a 
very important part. In 1803 he became commander-in- 
chief of the Batavian army, and after the peace of Amiens 
he acted for eighteen months as French plenipotentiary at 
Copenhagen. On the outbreak of hostidties with Prussia 
he joined the fifth army corps as chief of the general staff, 
at the battle of Fnedland he commanded the first corps in 
such a manner that Hapoleon made him marshal of the 
empire on the field. After the peace of Tilsit he became 
governor of Prussia, and in 1808 he was created duke of 
Belluno. In the same year he was sent to Spain, where 
he took a prominent part in military affairs, until his ap- 
pointment in 1812 to command the mnth army corps 
destined to operate in Eusaia. Here his most important 
service was in protecting the retreating army at the cross- 
ing of the Berezina. He took an active part in the wars 
of 1813-14, till in February of the latter year he had the 
misfortune to arrive too late at Montereau-sux-Yonne. The 
result was a scene of violent recnmination and his depriva- 
tion by the emperor, who transferred his command to G 6 rard 
Thus wounded m his amour propre, Yictor now transferred 
his allegiance to the Bourbon dynasty, and m December 
1814: received from Louis XYTII. the command of the 
second military division. In 1815 he accompanied the 
king to Ghent, and on the second restoration he was 
mode a peer of France and major-general of the royal 
guard. In 1821 he was appointed war minister and held 
this office for two years. After the revolution of 1830 he 
retired altogether into private life. His death took place 
at Paris on 3d March 1841. 

YICTOR, Sesttjs Atieelius. A person of this name 
was made prefect of Pannonia by Juli^ about 360 (Amm. 
Marc., zzd 10), and may be identical with the man who 
was consul along with Yalentinian in 373 and with the 
prefect of the city of the same name who is mentioned in 
an inscription of the time of Theodosius. Four small 
historical works have been ascribed to him on more or less 
doubtful grounds — (1) Ongo Gmtts Romani, (2) JDe Viri- 
hi£^ lUnstribrn Rofnm, (3) De Geesarihus, (4) De Vita et 
M&HUms Xm'peratOTv.in. Rarnanorum excerpta ex lAhria Sex, 
Aw, Fiaons. The four have generally been published 
together imder the name JSistona Rom/ina, but the fourth 
piece ia a of the third j and, though aU are late, 

there is no sufficient reason to think that they are by one 
hand. The second was first pnnted at Naples about 1472, 
in 4to, under the name of Pliny (the younger), and the 
fourth at Strasburg in 1505. The first edition of all four 
was that of A Schottus ( 8 vo, Antwerp, 1679). The Be 
Gaesaftbita, which goes from Augu^us to Constantins, and 
dUdeas to be by a man of mean ongin who rose to distinction 
may be the work of the Sextus Aurelius 

, the name of three dukes of Savoy. 

P I I H , , 

'* YTllTO^ ting of Italy, 

liQsra at Turin on i4tt 1820^ was the son of Charles 

Albeit, prince of 1831 became king of 

Sardinin. He was broalh^ ^tl. severity and as 
a strict Catholic-, but to intemt 

him in study or inteUeotOBS ’ Tu te was 

married to Adelaide, daughter of thd Adsiriaii jginnd'duke 
Rainer, his father at that time desiring ti) his 
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relations with Austria The young man took no part in 
politics, but showed from the first the characteristics of 
an energetic soldier After the Austrian occupation of 
Ferrara in 1847 he was among those who pressed for an 
immediate declaration of warj and, when a year later 
hostilities broke out, be threw himself mto the struggle 
heart and soul At Goito, where he was wounded, hia 
reckless bravery turned the tide of battle , and in every 
encounter he was to be seen m the thickest of the fight. 
During the armistice that followed the defeat of Custozza 
(25th July) he was engaged m the reorganization of the 
RardiTiian army The abdication of bis father on the 
evening of the battle of Novara (23d March 1849) made 
him Virtg of a ruined state. From Radetzky he obtained 
some nutigation of the hard terms at first demanded by 
the conqueror, especially in the withdrawal of the Austrian 
nlfl-iTTi that the Sardiman constitution should be abolished. 
It was the maintenance of this constitution, at a time 
when reaction swept away every other vestige of repre- 
sentative government in Italy, that gained for Victor 
Emmanuel the title of the honest king {re galantuomo) and 
won for him the confidence of the Itahan nation, and 
ultimately the Italian crown. In the bitter days that 
followed Novara, the king, calumniated, misunderstood, 
and charged like his father with treachery, showed a noble 
forbearance and a self-mastery that could hardly have 
been espected from his passionate uncultured nature. 
Though in D’Azeglio and Balbo he had excellent friends 
and advisers, it was not till 1862 that the accession of 
Cavoto (5 ) to power gave him a man of great pohtical 
gemus for his guide From that time the career of Victor 
Emmanuel became what Cavour made it. While ecclesi- 
astical reforms, which brought upon the king and minister 
the execration of the church, laid the foundation for all 
future social oud economical advance, the alliance of Sar- 
dinia with England and France in the Crimean War 
secured for Italy the interest of the Western powers, which 
Austria by its inaction and its half-measures had forfeited 
Meanwhile fiis mother, his wife, and his brother died 
within four weeks of each other j and the clericals exulted 
in this manifestation of an offended Pi evidence At the 
end of 1855, whde the aUied troops were stiU in the East, 
Victor Emmanuel visited Paris and London, In 1859 
Ouvonris object was attained and France united with Sar- 
dinia against Austria, the king, sorely against his will, 
giving his daughter Clotilda in marriage to Jerome 
Napoleon Victor Emmanuel met Napoleon III. at Genoa 
on 13th May, and on the 30th fought at the head of a 
body of Sardnrians and Zouaves at ^e battle of Palestro. 
After the Tictory of Magenta (4th June) the aUied monarchs 
entered Milan, where Victor Emmanuel for the first time 
saw Garibaldi. In the erownmg victory of 24th June, 
while the French were engaged at Solferino, the king with 
his Itahans earned tJie village of San Martino. The peace 
of Vdlafranca left Venetia and the Quadrilateral to Austria 
The extraordinary events of the next year united all Italy, 
with the exception of Rome and of what stiU remained to 
Austria, under the patriot king, who was now excommuni- 
cated by the pope (see Italy, vol. xiii. p 490). A scene 
of great violence had passed between the king and Cavonr 
when the peace of ViHafrauca was accepted by the former ; 
but their old friendship was soon restored, and the death 
of Cavour m 1861 plunged Victor Emmanuel in the 
deepest grief. The Prussian alhance of 1866 incorporated 
Venetia with Italy. The personal desire of the king to 
assist Napoleon LG. in the war of 1870 gave way before 
the wiser counsels of his ministers , and the enti^ of his 
' troops into Rome after the disasters of the French army 
and the withdrawal of the French garrison completed 
Victor Emmanuel's task and the union of Italy. He lived 
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for eight years more, reigning always as a constitutional 
king, and preserving amidst the splendours of a great 
court the simple tastes of his early life He died at Eome 
of a fever on 9th January 1878, and lies entombed in the 
Pantheon 

Plate VI. TIGTOEIA, a British colony occupying the south-eastern 
comer of Australia; its western boundary is the 141st 
meridian , on the east it runs out to a point at Cape Howe, 
in 150“ E. long, bemg thus rudely triangular in shape, 
the river Murray constitutes nearly the whole of the 
northern boundary, its moat northerly point bemg m 34“ 
S lat , the southern boundary is the coast-lme of the 
Southern Ocean and of Bass Strait ; the most southerly 
point is Wilson’s Promontory in 39“ S lat. The greatest 
length east and west is about 480 miles; the greatest 
width, m the west, is about 250 miles The area is offici- 
ally stated to be 87,884 square miles. 

Coasts. The coast line may be estimated at about 800 miles. 
It begins at the 141st meridian with bold but not lofty 
sandstone cliffs, worn into deep caves and capped by grassy 
undulations, which extend mland to pleasant park-hke 
lands. Capes Bridgewater and Nelson form a peninsula 
of forest lands, broken by patches of meadow. To the 
east of Cape Nelson lies lie moderately sheltered inlet of 
Portland Bay, consisting of a sweep of sandy beach flanked 
by bold gramte rocks Then comes a long unbroken stretch 
of high cliffs, which owing to insetting currents have 
been tb.e scene of many calamitous wTecks. Cape Otway 
is the termination of a wild mountain range that here 
abuts on the coast Its brown chffs rise vertically from 
the water , and the steep slopes above are covm^ed with 
dense forests of exceedmgly tall timber and tree ferns 
Eastwards from tMs cape the hue of cliffi gradually 
diminishes in height to about twenty to forty feet at the 
entrance to Port Phillip. Next comes Port Phillip Bay, a 
plan of which is given under Meubottenb, vol xv. p 835. 
When the tide recedes from this hay through the narrow 
entrance it often encounters a strong current just outside ; 
the broken and somewhat dangerous sea thus caused is 
called “ the Rip ” East of Port Philhp Bay the shores 
consist for fifteen miles of a line of sandbanks; but at Cape 
Schanck they suddenly become high and bold. East of 
this comes Western Port, a deep inlet more than half 
occupied by French Island and Philhp Island. Its shores 
are flat and uninterestmg, in some parts swampy; but all 
the land is owned and most of it occupied The bay is 
shallow and of httle use for navigation. The coast con- 
tinues rocky round Cape Liptrap. Wilson’s Promontory 
IS a great rounded mass of granite hills, with wild and 
stribng scenery, tree-fern gullies, and gigantic gum-tree^ 
connected with the mainland by a narrow sandy isthmus. 
At its extremity lie a multitude of rocky islets, with steep 
granite edges. North of this cape, and opening to the eas^ 
hes Corner Met, which is dry at low water. Ihe coast now 
continues low to the extremity of the colony. The shght 
bend northward forms a sort of bight called Ihe Ninety 
Mile Beach, but it really exceeds that length. It is an 
unbroken line of sandy shore, backed by low sand hills, on 
which grows a sparse dwarf vegetation. Behind these 
hills come a succession of lakes, surrounded by uEcellent 
land, and beyond these nse the soft blue outlines of the 
mountein masses of the interior. The shores on the ex- 
treme east are somewhat hi^er, and occasionally rise in 
bold points. They terminate in Cape Howe, off which 
li^ Gaho Island, of small extent but containing an import- 
ant lighthouse and signalling station 

Surface, The western half of Victoria is level or slightly undulat- 
ing and as a rule tame in its scenery, e^bitmg only 
thinly timbered g^y lands, with all the appearance of 
open parks. It is here that the merino sheep are de- 
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pastured whose wool secures the highest price in the 
maikets of Europe. The north-west corner of the colony, 
equally flat, is dry and sometimes sandy, and frequently 
bare of vegetation, though m one part some seven or eight 
nullions of acres are covered with the dense brushwood 
known as “maJlee scrub” This wide western plain is 
slightly broken in two places. In the south the wild 
ranges of Cape Otway are covered over a considerable area 
with nchly luxurious hut almost impassable forests 
This district has been reserved as a state forest and its 
coast forms a favourite hohday resort, the scenery being 
very attractive. The middle of the plain is crossed by a 
thin line of mountains, known as the Australian Pyrenees, 
at the western extremity of which there are several irregu- 
larly placed transverse ranges, the chief bemg the Gram- 
pians, the Victoria Range, and the Sierra Range. Their 
highest pomt is Mount Williams (3600 feet) The eastern 
half of the colony is wholly different. Though there is 
plenty of level land, it occurs in small patches, and chiefly 
m the south, in Gippsland, which extends from Comer 
Inlet to Cape Howe. But a great part of this eastern 
half is occupied with the comphcated mass of ranges 
known collectively as the Australian Alps The whole 
forms a plateau averaging from 1000 to 2000 feet high, 
with many smaller tableknds ranging from 3000 to 5000 
feet m height. The highest peak, Bogong, is 6508 feet 
in altitude The ranges are so densely covered with vege- 
tation that it 13 extremely difficult to penetrate them, 
only two tracks, impassable for vehicles, intersect them 
from north to south. But several thousand square miles 
of this country are stUl unexplored. About fifteen peaks 
over 5000 feet m height have been measured, hut there 
are probably many more Along the ranges grow the 
giant trees for which Victoria is famous The narrow 
valleys and gulhes contain exquisite scenery, the rocky 
streams bemg overshadowed by groves of graceful tree- 
ferns, from amid whose waving fronds rise the tall smooth 
stems of the white gums. Over ten milhons of acres axe 
thus covered with forest-clad mountains too wild for settle- 
ment. The Austrahan Alps are connected with the 
Pyrenees by a long ndge called the Dividing Range (1500 
to 3000 feet high) 

Victona is fairly well watered, but its streams are Rivers, 
generally too small to admit of navigation This, how- 
ever, is not the case with the Miieea.y River {q.v) 
Echuca is the chief port of the nver traffic, and about 250 
vessels enter it every year, bringing down from 80,000 to 
120,000 bales of wool from the interior. In the lower 
portion of its course the stream occupies only a narrow 
winding channel in the midst of its old bed, which now 
seems like a fertile valley hemmed in on either hand by 
high chffs of clay or red earth, or sometimes of beds of 
oyster shells of vast extent. The navigation of the Murray 
is greatly impeded by “ snags,” or trees that have stuck 
fast m the bed of the nver and project a httle above or 
below tiie surface. But the removal of these obstacles is 
Constantly going on, and consequently the navigation is 
becoming easier. Of the total length of the Murray 670 
miles flow conterminous with Victona. The Murray re- 
ceives a number of tributaries from the Victorian side 
The Mitta Mitta, which rises in the heart of the Austrahan 
Alps, is 160 miles long The Ovens, rising among the 
same mountains, is slightly shorter. The Gonlbum (340 
miles) flows almost entirtiy through well-settled agricul- 
tural countiy, and is deep enough to be used in its lower 
part for navigation. The valley of this nver is a fertile 
gram-producing district. The Campaspe (150 miles) has 
too little volume of water to be of use for navigation ; its 
valley is also agricultural, and along its banks there lie a 
close succession of thriving townships. The Loddon (over 
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200 miles) rises in the Pyrenees. The upper part flows 
through a plain, to the right agricultural and to the left 
auriferous, containing nearly forty thriving tovras, includ- 
ing Sandhurst and Castlemaine. In the lower part of the 
valley the rainfall is sTiifl.l1 and droughts are frequent, but 
farmers are steadily pushing out into it, as the land la very 
fertile. Recent legislation has provid^ for the formation 
of irrigation trusts in these districts of rich soil but small 
rainfall. To the west of the Loddon is the Avoca river 
(140 miles). It is of slight volume, and though it flows to- 
wards the Murray it loses itself in marshes and salt lagoons 
before reachmg that river. 

The nvers which flow southwards into the ocean are 
munerous. The Snowy river rises in New South Wales 
and in Victoria flows entirely through wild and almost 
wholly unoccupied territory. The Tambo (120 miles long), 
which rises in the heart of the Australian Alps, crosses 
the Gfippsland plains where the land is good, but only a 
RToall portion is occupied. The Mitchell river, rising ^o 
among the Australian Alps, is navigable to a limited ex- 
tent. Its lower valley is being rapidly occupied by thnv- 
ing hop plantations. The Latrobe is a deep clear stream 
flowing through level country. The Tarra rises in the 
“Bkc^ Spur” of the Australian Alps Emerging in a 
deep valley from the ranges, it follows a sinuous course 
through the undulatmg plains called the “Yarra Ekts,” 
which are wholly enclosed by hills, on whose slopes axe 
some of the best vineyards of Australia ; it finds its way 
out of the Flats between high and precipitous but well- 
wooded banks, and finally reaches Port Philhp Bay below 
M€lboum6. Owing to its numerous wmdinp its course 
through that city and its suburbs is at least thirty miles 
Nearer to the sea its waterway, formerly available for 
T^els drawing 16 feet, has now been deepened so as to 
be available for vessels drawing 20 feet. The Barwon, 
farther west, is a nver of considerable length but little 
volume, flowing chiefly through pastoral lands. The Hop- 
kins and Qlen^ (280 miles) both water the splendid pas- 
toral lands of the west, the lower course of the former 
passing through the fertile district of Waxmambool, well 
known tbron^ont Australia as a potato-growing region 
Lakes. In the west there are Lakes Oorangamite and Coke, due 
north of Cape Otway. The former is mtensely salt , the 
ktter is fre^ having an outlet for its waters. Lakes 
Tyriel and Hindmarsh He in the plains of the north-west. 
In summer they are dried up, and in winter are again 
formed by the waters of rivers t^t have no outlet. In the 
east are the Gippsland kke^ formed by the waters of the 
Lattobe, Mitchell, and Tambo being dammed back by the 
sandhills of the Nmely Mile Beach. They are connected 
with Base Str^t by a narrow and shifting channel through 
a shallow bar; the Government of Victoria has done a 
great deal of late years to deepen the entrance and make 
it safer. The upper lake is ^ed Lake Wellington; a 
narrow passage le^ into Lake Victoria, which is joined 
to a wider expanse called Lake Eing. These are all fresh- 
water lakes, and are visited by tourists for the sake of 


their scenery, which, thou^ monotonous, has a certain 
BnpressiymeBS, The surrounding country is being rapidly 
Sat^li^uiRked. 
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clouds of dust The winds themselves blow for periods of two or 
three days at a time, and if the summei' has six or eight such penods 
it becomes reLasing and produces languor These winds cease with 
extraordinary sudaenuess, being replaced in a minute or two by a 
cool and bracing breeze from the south The temperature often 
Mis 40“ or S0° Fahr m an hour The maximnm temperature 
occurs m February, averaging 105° 6 Fahr in the shade. The mmi- 
mum IS m July, when the thermometer registers as low as 80°. The 
mean for the whole year is 67° 8. The temperature never falls be- 
low fieezing-pomt, except for on horn or two before sunnse in the 
coldest month. Snow has twice been known to fall m Melbourne 
for a few minutes, in 1849 and 1882 It is common enough, how- 
ever, on the plateau . Ballarat, which is over 1000 feet high, always 
has a few snow storms, and the roads to Omeo among the Australian 
Alps be under severd feet of snow m the winter. The general 
healthmeas of the climate is shown by the fact that the average 
death-mte for the last five years has been only 14 '37 per thousand 
of the population The rainfall of the colony vanes considerably 
On the table-land it averages about 40 mchea, at Melbourne 26 44 
inches, along the Murray basin 20 mehes, and m the “Wim- 
mera” or north-west comer not more than 16 inches. 

Victoria rests throughout on a bed of coarse granite, which is Geology 
meposed in many parts by the denudation of the overlying strata. 

Above this hes a bed of Silurian rocks, which seems to have at one 
time extended over the whole area, and still forms the surface of a 
great portion of the colony, especially m the north-east Other 
Palfflozoic strata are represented by only one small patch of Devonian 
at Mount Tambo m the Australian Alps, and by small isolated beds 
of Carboniferous strata along the valley of the Mitchell nver. 

The Mesozoic strata oveibe the Silnnan along the coaat, being 
represented k beds of Upper Mew Red Sandstone of considerable 
thickness. These extend from Cape Otway as far east as Comer 
Inlet, and sections of them are pronunent features where the coasts 
are rocky. The other Mesozoic strata are absent. Miocene beds 
occur m patches near Ballarat, near Warmambool, and m some parts 
of Gippsland. These are unimportant, however, compared with, the 
Pbocene formations, which cover a very large part of the colony, 
notably the great plams of the "Wimmera and the Murray valley. 

They occur in smaller areas over the Silnnan rock, either as 
cappings of prominences, that were left as islands when the waves 
of Post-Tertiary seas washed away the rest of the beds or else as 
“leads,” ».« , the beds carved out of Silunan strata by nvers of 
Mffiozoic penods, but filled in dnnng Pbocene times by deposits of 
debns from the mountains. These have been protected by their 
sunken position when the great balk of the Pliocene bedis were 
washed away It is from these old nver beds that the alluvial gold 
of Victom IS got. This gold was evidently at one time contmed 
in veins of amiferous quartz which were worn down and earned 
into the streams There the heavy particles of gold gathered m the 
hollows, forming those collections mown to miners as pockets. In 
some parts of victona vast sheets of lava overlie the Pliocene beds. 

These are most prominent in the sonth-westem comer The district 
round Warmambool possesses eighty-three eztmet volcanoes, and 
tlwre were probably many more whose craters have been completely 
denuded. The volcanoes were of no great height, but from them 
issued sheets of glowing lava, covermg the pMns for hundreds of 
square mdea At Ballarat the mming shafts descend thiongh four 
beds of basalt divided from one another by deposits of clay These 
represent four distmet outflows of lava m comparativmy recent 
geologic tunes 

Dunng 1886 666,196 oz. of gold were ohtamed of the value of Minerals, 
A860,780. The total yield from 1861 to 1886 was 64,898,182 oz. 
pf the value of about £217,670,000 The number of mmers is about 
26,000, of whom nearly 6000 are Chinesa These devote themselves 
in nearly equal proportions to alluvial mining and quartz mming 
But little is now done m the way of merely surface alluvial diggmg. 

The shafts are carried down to the beds of ancient nvers, where the 
layers of what are called “ wash dirt ’* vary in thickness from 1 to 
12 feet, yielding from | to 8 oz. per cubic yard. Quartz mming is 
rapidly increasing in extent, though the total quantity of gold ob- 
tained is steadily decreasing and the expense of getting it is increas- 
ing, for the shafts are becoming of excessive depth One at StaweU 
penetrates 2409 feet below the surface ; two others exceed 2000 , 
and there are m all 17 4afts each over 1000 feet m depth. The 
average yield of this quartz has been of late about 10 dwk. to jhe 
ton About one-third of the area of Tictoria is supposed to be auri- 
fkous, but only 1300 square miles have as yet been worked Be- 
ffldes pid, Victoria producee a little tin, copper, and antimony, and, 
in stQl snialler quantities zme, lead, cobalt, bismuth, and manga- 
nffle. Iron, ore is being smelted, but the mdnstiy has not yet 
reached a paying condition. Great efforts are being made to dis- 
cover coalnelas or to open up those that are known to ezisi The 
total value of the coal raised m the colony np to date (1888) is only 
£17,000. A promismg 6-foot seam is, however, now being worked 
in Gippsland. 

The native trees belong chiefly to the MyriaeeB), being hugely Flora. 
coUiposed of Eucalypti or gum trees. There are several hundred 
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species, the most notable being JEucalyptus amygdalina, a tree mth 
tall white stem, smooth as a marble column, and mthont bi-anches 
for 60 or 70 feet from the ground It is singularly beautiful wheu 
seen, in otovcs, for these have all the apMarance of lofty pillared 
cathedrSs These trees are among the t^est in the world, averag- 
ing in some districts about 300 feet The longest ever measured 
uas found prostrate on the Black Spur ; it measured 470 feet in 
length , it was 81 feet m girth near the root Suealyptus globulus 
or blue CTm has broad green leaves, which yield the eucalyptus oil 
of the ^armacopoBia Eu(xtlypius rostrata is eitensively used in 
the colony as a timber, being popularly known as red gum or hard 
wood. It 18 quite unaffected by weather, and almost indestructible 
when used as piles for piers or wharves. Smaller species of eucar 
lyptus form the common “hush ” Melaleucas, also of Myrtium 
kmd, are pi-ominent objects along all the coasts, where they grow 
densely on the sandhills, formmg “ti-tiee” scrub. JSmulyptua 
dxmosa is a species which grows only 6 to 12 feet high, but with a 
straight stem , the trees grow so dose together that it is difficult 
to penetrate the scrub formed by them. Seven and a half milhon 
acres of the "Wimmera diatnot are covered with this “lualloe scrub," 
os it IS called. Recent Isolation has made this land easy of acquisi- 
tion, and the whole of it has been taken up on pastoral leases. Five 
hundred thousand acres have recently been men up as an irriga- 
tion colony on Californian prmciples and laid out in 40-acre farms 
and orchards. The LegiminosB are chiefly represented hy acamas, 
of which the wattle is the commonest The black wattle is of con- 
siderable value, its gum being marketable and its bark worth firom 
£5 to £10 a ton for tanmng purposes. The golden wattle is a 
heantiful tree, whose nch yellow blossoms fill the nver-vaUeys in 
early spring with delicious scent The Casmnim or she-oaks are 
gloomy trees, of little use, but of frequeut occurrence. Heaths, grass- 
trees, and magnificent ferns and fern-trees are also notable features 
in Victonan forests But European and subtropical vegetation has 
been mtrodueed into the colony to snch an extent as to have largely 
altered the characters of the flora in many distnots. 

The mdigenous animals belong almost wholly to the Marmpialm 
Kangaroos are tolerably abundant on the grassy plains, hut the 
process of settlement is causing their extermination, k smaller 
species of almost identical appearance called the wallaby is still 
numerous m the forest lands. Kangaroo rats, opossuUis, wombats, 
native bears, bandicoots, and native cats all belong to the same 
class. The wombat forms extensive buiTOWS in some districts. The 
native hear is a frugivoious little animal, and very harmless 
Bats are numerous, the largest speaea heme the filing fox, very 
abundant in some districts, l^les, hawxs, turkeys, pigeons, 
ducks, quail, snipe, and plover are common ; but the characteristic 
denizens of the forest are vast flocks of parrots, parakeets, and 
cockatoos, with sulphur-colonred or crimson crests. The laughing 
jackass (giant kingfisher) is heard in aU the country parts, and 
magpies are numerous everywhere. Snakes are numerous; but 
less than one-fouith of the speaes are venomous, and they are aU 
very shy. The deaths from snake-hite do not average 2 per annum 
A great change is rapidly taking place in the fauna of the 
country, owing to cultivation and acclimatization Dingoes have 
nearly disappeared, and rabbits, which were introduced only a 
few years a^, now abound in snch numbers as to he a positive 
nuisance Deer ore also rapidly becoming numerous. Sparrows 
and swallows are as common as in England. The troul^ which 
has also been acclimatized, is taking full possession of some of the 
streama 

In 1878 Victoria possessed nearly eleven millions of sheep. Vic- 
torian sheep give an exceptionally large yield of wool, and their 
fleKoi ohtam a higher price (on the average 0a 2d ) than any other 
grown in Australia, ime colony has one and a quarter millions of 
cattle, three hundred and eight thousand horses, and about a 
quartiOT of a miUion of pigs 

There were in 1887 about 88,000 farms in the colony, containing 
over 2,417,167 acres of land actually cultivated; in almost aS 
farms there is much land that is not actually tilled. Evotv year, 
however, a larger and larger proportion is brought under the ^ongh. 
In the year ending IHAroh 1887 the crops were as follows —wheat 
12,100,086 bushete; oats, 4,266,079 bushela ; barley, 827,852 
bnahela ; potatoes, 170, 661 tons ; and hay, 488, 049 tons. Iffie aver- 
age produce per acre of wheat crop was 11^ bushels , the average per 
acre of oats, 28 bushels; of barley, 22 bushels ; of potatoes, 3§ tons 
Theta are 10,800 acres of viu^ards, produce 986,041 gallons 
of wine, and this industiy is fast increaaum. The hop plantations 
in 1887 gelded 6028 cwts of hops, Thefellowing crops are bring 
more or less eapenineuted mth : — arrowroot, beetroot, n^ man^ 
wurzel, muetard, olives, poppies, oranges, and some other fruits 
In the same year there were producM. 12,008 cwts of tobacco 
Almost every fruit is grown more or less, but the banana and 
orange cannot be considered commeroially successfuL Apples, 
peara, pewhes, grapes, loquats, mulbemes, plums, gooseberries, 
strawbeni^ melons, aprtcote, raspberries, cbemea, currants, quince^ 
almonds, figs, walnut all grow well and are m common use. 
Bananas, pme-apples, oranges, passion fruit are cheap, but 


they come from the northern coloniea Tomatoes are plentiful and 
cheap, being easily grown m all parts of the colony 

The centi^ half of Victona is well supplied with a close netivork Com- 
of railways, whilst several long lines branch out into the leas settled nranici 
districts east and west A hue parallel to the coast, joining ilel- tion. 
bourne to Bairnsdale, is sufficient for the Gippslaiid traffic From 
Sale a number of short lines are being constmcted foi the con- 
venience of the surrounding district To the west there is a line 
270 miles long joinmg Mmboume to Poitiand, giving off short 
branches on both sides. Three lines are being stearhly pushed 
forward to the north-west into the Wimmera district In 1887 
there ivas a total length of 1880 miles open for traffic The 
average cost of the hues now in operation has been £11,748 per 
nule, but aU the more recently consti noted lines have not ex- 
ceeded £5000 per mile The receipts for the year 1886-87 were 
£2,463,078, and the working expenses £1,427,116. All the Imes 
are on a uniform gauge of 6 feet 8 inches, and they all belong to 
the state, being managed by a special board of three commissioners. 
Commnnieation with %dney, 673 miles distant, is effected by rail 
in 19 to 25 hours, and with Adelaide m about 20 hours 

The well- settled parts of the colony are excellently supplied 
with macadamized roads, which are constructed and repaired by 
shn-e councils, whose chief function it is to raise revenues, each 
from Its own district, to support the roads m that distnct. The 
less settled distncts have tracks on which nding or driving is ex- 
cellent after fine weather, but not after much ram. 

Victona has 420 telegraph stations, connected hy 4096 miles 
of hne. Melbourne is connected with every town or boiongh 
in Anstralm, Tasmania, and Now Zealand. It is also jomed with 
London, the length of hne bemg 13,695 miles The shortest re- 
corded tune for the transmission of a message along this line is 82 
minutes ; the average time is about three hours There are about 
1300 telephone wires m use in the colony, chiefly m Melbourne 

In 1886 the colony had 1429 post-offices, through which there 
passed 88,392,414 letters and post-cards, 17,482,490 newspapers, 
and 6,928,626 packets 

Victoria IS fully committed to the system of “protection to native Trade, 
mdusfay ” In 1886 the value of its manufactures was £13,870,000, 
of which over £2,250,000 worth was exported. The number of 
establmhmeuts was 2770, and the number of hands employed 46,770. 

The total value of the exports for 1886 was £11,796,321, the chief 
itemsofwhichwere wool, £6,028,061; gold, £4,309,636, hve stock, 
£398,000 ; wheat, £408, 000 , flour, £318, 000 , sugar (brought to Vic- 
toria to be refined), £266,779 , tea (brought to Melbourne to be re- 
exported), £395,000 ; machmery, £184,135 The imports m 1886 
amounted to £18,680,576 in value, of which £8,741,275 were from 
the United Kingdom, £6,667,403 from other British colonies, and 
£3,221,897 from foreign eountnes, the United States headmg the bst 
with over half a mBlion, chiefly manufactured goods 

In 1886 2307 vessels entered at Victorian ports (chiefly Mel- Shippin 
honme) and 2324 cleared, the tonnages hemg 1,848,058 and 
1,887,329 respectively Of the vessels that entered 1684 and of 
those that cleared 1721 were colonial, them respective tonnages hemg 
95^838 and 983,295. Of British vessels there entered 407 (648,026 
tons) and deared 382 (661,883 tons) There is no shipbuildmg of 
importance earned on m Victoria, only 4 small vessels having been 
hnut in 1886, with a total tonnage of 420. But there is a brisk 
tiade m repairs, there being saverd good yards, and the Govern- 
ment possesses at 'WiBiamstown a graving dock which admits 
vessels 600 feet long, the depth of water being 27 feet. 

Eleven banks of issue in victoria had in 1386 notes to the extent Banks. 
of£l, 899, 208m circulation ; their deposits bearing interest amounted 
to £28,999,791, not beanng interest (current accounts), £7,239,681. 

The total habilities amounted to £88,085,989, the assets to 
£41,170,989. The average rate of annual dividends is 12^ There 
are, besides, six banking compames which do not issue notes, and 
two distinct systems of savings banks The ordinary savings banks 
had in 1888 16 branches with 111,031 depositors, who owned 
£2,822,969 of deposits. There were 264 branches of the post-office 
savings banks, with 78,328 depositoi's, owning £1,268,957 But 
perhaps the most popular institution for the investment of money 
among persons of moderate means is the building societies, of which 
60 were returned in 1886, with 19,907 members, nolding£2, 910, 792 
as deposits These societies act as hanks, and members have their 
current accounts witii tiiem. The total sums deposited in hanks 
and bmlding societies m 1888 amounted to foi^ millions 

Victona epjoys almost absolute autonomy. The practical govern- Admfnif 
ment of the country rests with the parliament, oonsistmg of two tration. 
houses The legislative council contains 42 members elected by 
14 electoral promces. Each member holds his seat for six years, 
a third of them retiring every two years but hemg eligible tor re- 
election, To be eligible for election a candidate must be over tlurty 
yeara of age and possessed of freehold property to the extent of 
£100 per annum The electoral body counts of all citizens over 
twenty-one years of age, either possessing property of the yearly 
vdue of £10 or paymg rates on property of not less than £25 
annual value To these are added all graduates of universities and 
XXIV. — 28 
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all memljers of the learned professions. Members of the I^iskhre 
comicil receive no payment They form a sort of court of revision 
of the Toik done m the lower house. The leaslative assembly 
consists of 86 members elected by 55 electoral oGstncts , they are 
paid at the rate of £300 a year A general election must take 
place every three years In all other respects it resembles veiy 
closely the Bntish House of Commons Every man of the full 
age of twenty- one years who has taken out his elector’s nght has 
a vote for the election of a member for the district m which he 
resides. AU voting is by ballot. The governor is appomted by 
the sovereign of the Bntish empire He has the power of assent- 
ing to or rejecting bills sent up to him from parliament, except 
eight classes, which he is bound to refer to the sovereign, who can 
disallow all bills by signiiying disapproval of them within two 
years of their bemg passed by the legislature The governor is 
assisted by an executive council consisting of the ministers and ex- 
nimisters of the crown The cabmet, consists of treasurer, chief 
secretary, minister of public instruction, commissioner of trade and 
customs, minister of mines, postmaster-general, minister of lands, 
minister of public works, minister of agnculture, sohdtor-general, 
attorney -general, and minister of defence The civil service of 
Tictona is under the control of three commissioners, who are ap- 
pointed for a term of three years by Government, but are then 
wholly independent. Their business is to make all appointments, 
determme all promotions, and watch over the administration of the 
Civil Service Act. Their existence has effectually abolished the 
evils of political pationage 

Finance. During the financial year 1886-86 the total receipts of the colony 
from all sources amounted to £6,946,099 and the expenditure to 
£6,613,639 On 30th June 1887 the public debt amounted to 
£33,119,164, more tiian twenty-three millions of which have been 
borrowed for the eonstmcbon of railways. 

Educa- Victoria possesses a most efficiently organised system of state 
ion. schools, where the education mven is free, secular, and compulsory. 
The schools number 1826, with 4060 teachers, and 189,637 scholars 
The average attendance is 119,488 The state awards eadi year 
for competition among boys and girls of the state schools eleven 
eshibibons of the yearly value of £36 each, tenable for six years, 
and two hundred of the value of £10 each for three years. The 
successful camlidates of the former must go for two years to 
a coUege or grammar school and then enter the univerdty of 
Melbourne , those of the latter class attend the nearest grammar 
school The Soman Oathohc Church supports 130 primary schools 
with 18,000 scholars. Secondary education is quite nnconneeted 
with the state and wholly unsnpjMrted by it ; hut the churches and 
private enterprise provide all that is needed The Church of Eng- 
land has large grammar schools m Melbourne and Geelong The 
Presbyterians have colleges in Melbourne, Geelong, and Ballarat, 
and a ladies’ college m Melbourne The "Wesleyans have coUe^ 
for mMea and females re^ctively in Melbourne The Cathofica 
have also two institutions. Pnvate grammar schools exist in all 
important towns. The university has four faculties — arts, law, 
engineenng, and medidne— m which in 1886 the students num- 
bered respectively 166, 61, 9, and 212. There are 14 professors and 
10 leotnrers About one thousand candidates present themselves 
every year for matiioulation, hut only about 160 actually enter 
the university each year. A considerahle number of ladies have 
matriculated and axe parsuing then studies in the university In 
1886 the number of persons who gr^nated was 124 and the total 
from the beginning of the nniveraity {founded in 1863) has been 
1169. The compulsory cknse has not bean in force more than ten 
years, and it has not yet produced its foil xefenlt in raising the 
genei^ standard of education. At present 94 per cent, m the 
children between the ages of mx and fifteen attend sdiool, but 
nearly a fourth of these finl to make up 40 days m the quarter 
Still of persons ahoye fifteen years of age 96^r cent can read 
and 92 per cent can both read and wnte. These results wonld 
be even more favourable but for the presence of 13,000 Ghmese 
in the colony nearly all of whom are returned as ilhterate, neitdier 
neading nor writing English. 

Fepok The popuktion m 1886 was 1, 003,048 (531, 452 males and 471,691 

of whom about one-half were bom m the colony and rather 
lest thaa a third in the Bntiah Isles The estimated popukbon 
Stidtefflarinf }8B7 was 1,035,900. In religion a third are Episco- 
Catholics, a sixth Presb;^riaiiB, and an eighth ^ 

, ^ 4i^ ajberat 780 of riie aborigines left; butth^ 

. ^l^en white men first settled in the colony, , 

; wme estimates pkee them as low I 
iist6D0O* Those i^ain Kve on stations mamtmned by 

the GovenunWib t igwat fteedom, with plenty of 

khd to roam '07eir,ft8jftleS^ |*|.t|on is moder the paternal care of 
, a auparinteudent I^owerliliellsal ids^aere steadily diminishiiig in 
hnmhers. ' ” - ; ’ -1 ^ 

History, The eastern shore of TiebSria Wfts first ejcjalotted by Surgeon Bass, 
who in January 1793 rounded Ckpe Bowe ftom ^yimey in » whale- 
' boat The western Wlf was first esamiBed in 1000-1 by Ideutenant 


Grant, when he discovered Port PhiUip In 1802 Phnders in charge 
of a British explomg expedition and Baiidin at the bead of one 
sent out by Napoleon did exploring work in the same waters 
The colony was at first known as Port Phillip, settlement being 
confined to the shores of that inlet The eailiest attempt to 
colonize this part of Austealia was made in 1803, when Collms 
was sent out with a number of convicts and landed on the sandy 
penmaula to the east of the entrance to the bay. But water being 
scarce, he went across to Tasmania In 1886 John Bateman and 
John Pascoe Fawkner brought over from Tasmania rival pastoral 
companies Previous to this the brothers Henty had formed a 
whaling station at Portland, and had resided there foi two years 
But, as this was a purely pnvate enterprise, and not pubhely 
known, the founding of the colony is nghtly ascribed to Bateman 
and Fawkner. Before a yeai' liad passed about 200 persons had 
followed in their wake At the end of 1830 there were 3000 persons 
on the banks of the Yarra ; in 1841 these had increased to 11,000 
In 1842 the small community began to agitate for separation fiom 
New South Wales, and in 1861, when its desires were realized, it 
numbered 97,000 persons. In this same year (1851) some of the 
Australian colonies received constitutions which rendered them 
self-governing, and among these the new colony of Yictoiia at- 
tained to the dignity of representative institutions It was also in 
this year that the discovery of gold totally altered the character 
and prospects of Yictona The discovery was first made in New 
South Wales m Febmary 1851 by Edward Hargraves , but a month 
or two ekpsed before it became generally known. So great was the 
exodus to New South Wales that a committee of leading Melbourne 
citizens offered a reward for the first discovery of gold in Yictona. 
Numerous parties scoured the colony, with the lesult of finding 
gold at dunes. Six weeks later the wonderful field of Ballaiat 
was discovered, and attention was drawn to Yictona as a gold- 
producing country. In 1852 there were 70,000 ainvals in the 
colony, nearly all men In 1853 there were 54,000, in 1854 there 
were 90,000, and so on, the popuktion in 1861 being six times that 
of 1861. In 1864 the severity with which the hcence-fee of thirty 
shi l l in gs a month was exacted from miners, whether successful or 
not, led to a senous not. A number of the ringleaders were 
brought to trial, hut the juries acquitted them In 1860 the ill- 
fated expedition of Burke and Wills left Melhoume on its hold 
dash across the contmeut In 1888 the colony was thrown into 
much excitement over a constitutional stmg^e generally known 
as the “deadlock.” The democratio party wished to mtroduee 
the fiscal system of protection to native industi’y, hut, after the 
hill had passed the lower house, the upper rejected it. It was then 
tacked to an Appropnation BiU, which the upper house resolutely 
refused to pass For a year all supplies weie stopped, and the 
business of the colony was earned on without funds In 1866 a 
compromise was effected , bnt then the struggle commenced anew. 
The English Government recalled the governor, Sir Chailes Dar- 
ling, for siding with the democracy , the lower house, thinking 
him lU-used, '^aced on the estimates a grant of £20,000 for Lady 
Darhnft which the upper house threw out In 1868 Sir Chailes 
reeeivea a lucrative position elsewhere, with £6000 from the colony 
as arrears of salary. The later history of the colony tells only of 
quiet, orderly, and unbroken prospenfy (A SU ) 

TICTORIA, capital of British Coluinbia and the princi- 
pal town of Vancouver Island, in the south-east corner of 
which it is finely situated (48° 25' 20" K lat , 123“ 22' 24" 
W long.), on a smaJl arm of the sea, its harbour, however, 
only admitting vessels drawing 18 feet. The city has some 
fine streets, handsome villas and pnbhc buildings, Govern- 
ment offices, and churches. There are several schools, pubhc 
and pnvate, a free hbrary, a theatre, a mechanics’ institute, 
and a public park. The water supply is good. The town, 
which is connected by cable with the mainland, is a favour- 
ite holiday resort for the Columbians. Till 1858 Victoria 
was a post of the Hudson Bay Company The city was 
mcorporated in 1862; and, according to the census of 
1886, the population was 14,000, including Chmeae and 
Indians, spread over an area of 4 square miles. 

VKJTOEIA, a city of Brazil, capital of the province of 
Espirito Santo, 27^0 miles north-east from Eio de Janeiro> 
in 20® 18' S. lat and 40“ 20' W. long. Victona, which has 
a white, He^o, and colonred population (1880) of 12,600, 
Stands on Ime west side of an island at the head of the Bay 
of Esprito Santo, the entrance of which is defended by five 
fort^ and also rendered difficult of access by several Other 
ialete and reefs rising httle above high-water mark. The 
toym IS regularly laid ont and well-built, with some goed 
streets, two or three fine churches, a substantial governor’s 
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residence, and a few other conspicuous buildings. The 
surrounding district grows much rice, sugar, and manioc, 
which with other produce are here shipped, chiefly for the 
neighbourmg coast towns. 

Victoria, onginally Espmto Santo, is one of the oldest Portuguese 
settlements on the Brazilian coast, having been founded in 1635 by 
Vasco Fernando Continho at a little distance from its present site, 
on the south side and nearer to the entrance of the bay It took 
the name of Victoria in 1568 to commemorate the cmshing defeat 
inflicted by Fernando de Sa on the allied Indian tnbes of the 
Aimores, Tapminguins, and Goitacazes in that year The original 
site is still occ^ied by a giwp of houses and buildings commonly 
known as the Villa Velha or “Old Town,” which is separated fiom 
Victona by the Kio Santa Maria flowing to the south-west corner 
of the bay. 

VIDA, Masco Gieolako (c 1489-1566), one of the 
most eminent Latm poets and scholars of the age of Leo 
X., was bom at Cremona shortly before the year 1490. 
He received the name of Marcantonio in baptism, but 
changed this to Marco Girolamo when he entered the order 
of the Canonici Eegolari LateranensL Durmg his early 
manhood he acquired considerable fame by the composition 
of two didactic poems m the Latin tongue, on the Game 
of Chess and on the SUkioorm. This reputation induced 
him to seek the papal court in Home, which was rapidly 
becoming the headquarters of pohte learning, the place 
where students might expect advancement through their 
literary talents. Vida reached Eome in the last years of 
the pontificate of Juhus 11. Leo X , on succeedmg to the 
papal chair (1513), treated him with marked favour, be- 
stowed on him the priory of St Sylvester at Erascati, and 
bade him compose a heroic Latin poem on the life of Christ 
Such was the origin of the Chnstiad, Vida’s most cele- 
brated, if not his best, performance It did not, however, 
see the hght in Leo’s lifetime Between the years 1620 
and 1527 Vida produced the second of his masterpieces 
m Latm hexameters, a didactic poem on the Art of Poetry 
Clement VII. raised him to the rank of apostohc proto- 
notary, and in 1632 conferred on him the bishopric of Alba 
It is probable that he took up his residence m this town 
soon after the death of Clement ; and here he spent the 
greater portion of his remammg years. Vida attended the 
coundl of Trent, where he enjoyed the society of Cardmals 
Cervini, Pole, and Del Monte, together with his friend the 
poet Flaminio. A record of their conversations may be 
studied in Vida’s Latin dialogue De Pqmblica. Among 
Ms other writings should be mentioned three eloquent ora- 
tions in defence of Cremona against Pavia, composed upon 
the occasion of some dispute as to precedency between 
those two cities. Vida died at Alba on 27th September 
1666. 

Vida’s feme rests almost wholly on his Latm poems. These are 
more remarkable for their punty and grace of ^le than for quali- 
ties of imagmation or powerfiil thi&ing BLis contemporanes 
were of opinion that Vida approached more nearly to the ancaents 
in majesty and gravity of diction than his rivals Indeed, the 
Poeiica can still be read with both pleasure and instruction 
Though we miss the poetic glow of Pohziauo’s and Pontano’s Latin 
compositions, aud the exquisite workmanship of Flammio’s lyncs, 
there is in Vida so facile a command of the Latm language and metre 
that we might fancy ourselves listening to a writer of the Augustan 
age. The following Imes will give a ttir motion of his powers — 

Dii Roma indlgetes, Trtjja tuque auotor. Apollo, 

Unde genus nostrum coell se tolUt ad asha, 

Hano saltern aufSirl tandem prohibete Latlnls * 

Artlbns emlneat semper stndiisqne Minerva 
Italia, et ^tes doceat pulchernma Roma , 

Qnandoqmdeni armomm penltus fortuna recesslt, 

Tanta mlos inter crevlt diseordla reges , 
insl nos inter saves deatrlnglmus enses, 

HTeo patriam pndet extenis aperira tyrannls 
This pious prayer was not granted in the age which followed the 
council of Trent. 

Vida’s poems were collected and printed at Oxford in 1722, and an enlarged 
edition appeared In 1781. For an account of hla works, see Bymonds’s Semis- 
tance in Italy, voL iL 

VIEN, Joseph Marie (1716-1809), French painter, was 
not only the master but the forerunner of David, and tbe 
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author of the classic movement which, inaugurated under 
Louis XVI., ran itself out under the first empire He 
was born at Montpelher, 18th June 1716 Pxotected by 
Comte de Caylus, he entered at an early age the studio 
of Natoire, and obtained the great prize in 1745. He 
used his time at Eome in applying to the study of nature 
and the development of his own powers all that he gleaned 
from the masterpieces around him; but his tendencies 
were so foreign to the reigning taste that on his return to 
Pans he owed his admission to the academy for his picture 
Daedalus and Icarus (Louvre) solely to the indignant pro- 
tests of Boucher When in 1776, at the height of his 
established reputation, he became director of the school of 
France at Eome, he took David wuth bim amongst his 
impils. After his return, five yeais later, his fortunes 
were wrecked by the E evolution ; but he undauntedly set 
to work, and at the age of eighty (1796) earned off the 
prize in an open Government competition Bonaparte 
acknowledged his merit by making him a senator He 
died at Pans on 27th March 1809, leaving behmd Mm 
several bnlhant pupils, amongst whom were Vincent, 
Eegnanlt, Suv6e, Mdnageot, TaiUasson, and others of high 
ment, nor should the name of Ms ■^e, Mane Th^rfese 
Eeboul (1728-1805), herself a member of the academy, be 
omitted from this list Their son, Marie Joseph, boin in. 
1761, also distmgiiisbed Mmself as a pamter. 

VTENlSrA (Germ. Wien), the capital and largest city 
of the Anstrian-Hungarian empire, is situated on the nght 
bank of the Danube, in 48“ 13' N lat and 16“ 23' E 
long , at a height of about 550 feet above the level of the 
sea It lies at the base of the last outlying spurs of the 
eastern Alps (the Wiener Wald), at the beginnmg of a 
plain which stretches eastwards to the Carpathians. The 
mam channel of the Danube passes to the north of Vienna; 
but an arm of the river, the Danube Canal, passes through 
the city, dividing it into two unequal parts Into tMs 
arm, on the east side of Vienna, flows the dirty and gener- 
ally insignificant stream called the Wien, which gives its 
name to the city ^ Vienna is the principal residence of 
the emperor, the see of an archbishop, the seat of the im- 
perial and Cisleithan (Austrian) ministries, the meeting- 
place of the Austrian diet, and also the meeting-place, 
altermtely with Buda-Pesth, of the delegations (compare 
Austria) Vienna is now officially divided into the fol- 
lowing ten municipal districts, — the inner town (Innere 
Stadt) or old city of Vienna, Leopoldstadt, Landstrasse, 
Wieden, Margarethen, Manahilf, Neubau, Josef stadt, Alser- 
grund, and Favoriten The inner town, wMch lies almost 
exactly m the centre of the others, is, unlike the older 
parte of most European towns, still the most aristocratic 
quarter, containing the palaces of the emperor and of 
many of the nobihty, the Government oflices, many of the 
embassies and legations, the opera house, and the principal 
hotels. Leopoldstadt, which is the only distnet on the 
left bank of the Danube Canal, is the chief commercial 
quarter, and is inhabited to a great extent by Jews. 
Mft.rm.bilf , Henban, and Margarethen are the chief seats of 
manufacturing industry Landstrasse may be described 
as the district of officialism , there too are the British and 
German embassies. Alsergmnd, with the enormous general 
hospital, the military hospital, and the municipal asylum, 
for the insane, is the medical quarter The inner city, or 
Vienna proper, was formerly separated from the other dis- 
tricts by a circle of fortifications, consistmg of a rampart, 
fosse, and glacis. These, however, were removed in 1858- 
1860, and tiie place of the glacis has been taken by a hand- 
some boulevard (Eing-Strasse), 2 miles hi length and 
ab out 150 feet in average width. A series of external 

^ Some atrttonties connect the name of Vienna with Vindohona 
(see p 222 below). ' 
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■works, consisting of a rampart and fosse, 'were constructed 
in 1704 to surround tlie whole city at that time, including 
its suburbs; and these are still maintained as the boundary- 
line for the city imposts, and separate the abo've-named 
districts from tbe as yet unincorporated suburbs. This 
second girdle of fortifications is known as the Lines 
(Linien), and a second wide boulevard (Giirtel-Strasse) 
follows their course round the city. 

ISTear the centre of the inner city, most of the streets in 
which are narrow and irregular, is the cathedral of St 
Stephen, the most important mediaeval building in Yienna, 
dating in its present form mainly from the 14th and 15th 
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centuries, but incorporating a few fragments of tbe original 
12th-century edifice. Among its most striking features 
are the fine and lofty tower (450 feet), rebuilt in 1860-64 ; 
the extensive catacombs, in which the emperors ■were for- 
merly interred ; the sarcophagus (1513) of hredarick III. ; 
the tomh of Prince Eugene of Savoy ; thirty-eight marble 
altars; and the fine groined ceiling. A little to the 
south-west of the cathedral is the Hofburg, or imperial 
palace, a huge complex of buildings of various epochs and 
in various styles, enclosing several courtyards. The oldest 
part of the present edifice dates from the 13th century, 
and extensive additions are now being made according to 



tlie plans of the architect Fischer von Erlach (1656-1723). j 
In addition to private rooms and state apartments, the 
Hofburg contains a library of 400,000 volumes and 20,000 I 
MSS. ; the imperial treasury, a storehouse of objects of 
the greatest historical interest and intrinsic value; a 
cabinet of coins and antiquities ; and other important col- 
lections. In the old town are the two largest of the Hofe, 
extensive blocks of buildings belonging to the great abbeys 
of Austria, which are common throughout Vienna. These 
are the Schottenhof (once belonging to the “Scoti,” or / 
Irish Benedictines) and the Molkerhof, adjoining the open 
space called the Freiung, each forming a little town of itself. 
As in most Continental towns, the custom of living in flats 
is prevalent in Vienna, where few except the richer noble® 
occupy an entire house. Of late the so-called “ Zins- 
paliiste ” (“tenement palaces ”) have been built on a large 
and magnificent scale, often profusely adorned ■without and 
within with painting and sculpture. Some of the finest of 


' these, a characteristic feature of Vienna architecture, are 
also to be seen in the old town. Other notable buildings 
I ■within the line of the old fortifications are the Gothic 
I Augustine church, containing a fine monument by Cano va; 
the Chpuchin church, with the burial vault of the Haps- 
buxgs ; the church of Maria-Stiegen, an interesting Gothic 
buildihg of the 14th century; the handsome Greek church, 
by Hhnsen; and the old rathhaus. At the corner of the 
Graben is the “Stock ira Eisen,’' the stump of a tree, 
said to be the last survivor of a holy grove round which 
the original settlement of Yindomina sprang up (see p. 222 
below). It is full of nails driven into it by travelling 
journeymen. 

Li rile number of its large and handsome modern .build- 
ings Vienna can hold its own with any European capital. 
Most of these are found in or adjoining the Eing-Strasse, 
which certainly ranks as one of the most imposing achieve- 
ments of recent street architecture. Ounosite the Hof- 
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bnrgj the main body of which is separated from the Eing- 
Strasse by the Hofgarten and Yolksgartenj rise the hand- 
some monument of the empress Maria Theresa and the 
imperial museums of art and natm’al history, two extensive 
Renaissance edifices with domes, matching each other in 
every particular and grouping finely with the new part of 
the palace. Hans Makart’s painted dome in the natural 
history museum is the largest pictorial canvas in the world. 
Adjoining the museums to the west is the palace of justice 
(1881), and this is closely followed by the houses of parlia- 
ment (1883), in which the Grecian style has been success- 
fully adapted to modern requirements. Beyond the houses 
of parliament stands the new rathhaus, an immense and 
lavishly-decorated Gothic building, erected hi 1873-83. 

It was designed by Friedrich Schmidt, who may be de- 
scribed as the chief exponent of the modern Gothic tend- 
ency, as Hansen and Semper, the creators respectively of 
the parliament house and the museums, are the leaders of 
the Classical and Renaissance styles which are so strongly 
reiireseuted in Viennese architecture. The central tower 
and the tapering Steeple of the rathhaus are surmounted 
by a colossal bronze figure of a knight. Oj)posite the rath- 
haus, on the inner side of the &ng, is the new court 
theatre, another specimen of Semper’s Renaissance work. 
To the north stands the new building of the university, a 
Renaissance structure by Ferstel, rivalling the rathhaus in 
extent. Near the university, and separated from the Ring 
by a garden, stands the votive church in Alsergrund, 
erected to commemorate the emperor’s escape from assas- 
sination in 1853, one of the most elaborate and successful 
of modern Gothic churches, in which the efforts of the 
architect (Ferstel) are supported by a profusion^ of sculp- 
ture and stained glass windows. The other important 
buildings of the Eing-Strasse include the magnificent 
opera house, the sumptuous interior of which vies with 
that of Paris, the Academy of Art, the industrial museum, 
and the exchange. On the north side the Ring-Strasse 
gives place to the spacious Franz Joseph’s quay, flanking 
Sie Danube Canal. The municipal districts outside the 
Ring also contain numerous handsome modern buildings. 
Among the churches may be instanced those of Wieden 
(St Carlo Borromeo) and Lerchenfeld, the former an 18th- 
century imitation of St Peter’s at Rome, the latter a plain 
but graceful building in an early mediseval Italian style. 
The secular buddings include several large barracks and 
hospitals, various institutions connected with the univer- 
sity, the arsenal (with a collection of weapons), the Belve- 
dere (see below), and the polytechnic institute, market- 
halls, &c. In the outlying districts are numerous villas of 
great taste and elegance. 

Vienna is the intellectual as well as the material capital 
of Austria, — emphatically so in regard to the German part 
of the empire. Its university, established in 1365, is now 
attended by nearly 6000 students, and the medical faculty 
enjoys a world- wide reputation. Besides an adequate 
supply of elementary and secondary schools, the ^ other ^ 
educational institutions include a large polytechnic, an j 
agricultural academy, a military school, Roman Catholic 
and Protestant theological seminaries, a conservatorium of 
music, a training school for aspirants to a diplomatic career, ■ 
a commercial college, and numerous technical and special 
schools. Its scientific institutions are headed by the 
Academy of Science. The Academy of Art was founded 
in 1707. Few European capitals possess more valuable 
art collections than Vienna. The picture gallery in the 
Belvedere Palace, formerly the residence of Prince Eugene, 
is unsurpassed for its specimens of Rubens, Diirer, and the 
Venetian masters. The Lower Belvedere, at the other end 
of the garden, contains the famous Ambras collection of 
armour, curiosities, and antiquities. The private picture 
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galleries of Prince Liechtenstein, Count Harrach, and 
Count Czemin are of great extent and importance ; and 
the collection of drawings and engravings known as the 
“Albertina,” in the palace of the archduke Albert, is 
familiar to all connoisseur’s. The collections of the various 
museums, (fee., which are not unworthy of the handsome 
buildings in which they are exhibited, and the extensive 
military collections of the arsenal must also be mentioned. 

In 1880 the population of Vienna proper, ie., the ten 
municipal districts, amounted to 705,402, a number which 
gave it the fourth place among the cities of Europe. In- 
cluding the suburbs, the total population rose to 1,082,812. 
The above figures are exclusive of the garrison of 20,700 
men. The overwhelming majority of the inhabitants are 
Roman Catholics; the Jews number about 75,000, and 
the Protestants 26,600. 

Owing to the peculiarities of its situation, the population of 
Vienna is of a very cosmopolitan and heterogeneous character. Tlic 
German element is, of course, largely in the ascendant j but there 
are also large numbers of Czechs, Hungarians, and Slavs. As a 
general rule the Viennese are gay, pleasure-loving, and genial, and 
they possess a hmho-mie which differentiates them markedly from 
the inhabitants of the other great German capital. The Viennese 
women are often distinguished by beauty and elegance ; and dress- 
ing as a fine art is cultivated here with almost as great success as 
in Paris. As a rule the Viennese are passionately fond of dancing ; 
and the city of Strauss, Lanner, and Gungl provides the civilized 
terpsichorean world with waltzes and polkas. Opera, especially in 
its lighter form, flourishes, and the actors of Vienna maintain 
with success a traditional reputation of no mean order. The above 
description must not be nnderstood to convey a negation of more 
solid qualities, especially industry, frugality, and sobriety. Its 
chief place in the history of art Vienna owes to its musicians, among 
whom are counted Haydn, Mozart, Beethoven, and Schubert. The 
Viennese school of painting is of modern origin ; but some of its 
member's, for instance, Hans Makart, have acquired a European 
reputation. 

The Prater, a vast expanse {2000 acres) of wood and park on the 
east side of the city, between the Danube and the Danube Canal, 
is greatly frequented 
by all classes ; and 
here all phases o? 

Viennese life may he 
studied, fi'om the 
fashionable corso in 
the Hanpit-Allee in 
May down to the bois- 
terous and Derby- 
day-like jollity of a 
Sunday in the Wur- 
stel Prater or people’s 
Prater. The great 
exhibition of 1873 
was held in this 
park, and several of 
its buildings, in- 
cluding the large 
I rotunda, have been 
left standing. Small- 
er parks are the Hof- 
garten, tlie Volks- 
i garteu, and the Town Park, all adjoining the Ring-Strasse. The 
environs of the city of Vienna contain many points of beauty and 
intei-est. Among the most popular resorts are the parks and 
gardens belonging to the imperial chdteanx of Schonbmnn and 
Laxenbnrg. 

. The position of the city on the chief European waterway running 
from west to east early marked out Vienna as one of the great com- 
mercial emporia of eastern Europe. The valley of the March, which 
river here joins the Danube, forms the natural line of communica- 
tion with the Oder and the Vistula, But the Austrian Government 
and the corporation of Vienna, by failing to keep the_ Danube in a 
proper state for navigation, have let slip the opportunity of making 
the city the gi-eat Dannbian metropolis which its geogi’aphieal 
position entitles it to be. An extensive ti-ade is nevertheless carried 
on from Vienna in grain, partly as a direct importation from Hun- 
gary and partly in transit between Russia and southern Germany. 
Other important articles are wine, cattle, colonial wares, and manu- 
factured gootis of the most varied description. Though not conspicu- 
ous among cities of its own rank as an industrial centre, Vienna 
nevertheless carries on a considerable number of manufactures ; and 
some of its products, such as its bent-wood furniture and meer- 
schaum pipes, are exported to all parts of Europe. In the number 
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and Tanety of ita leatlier and ofhei fancy goods it rivals Pans ; 
and among mannfactures of a more solid character may be instanced 
macbineiVj nonwares, carnages, cotton and silk goods, &c. The 
beer of Vienna is also famous The mumcipal government of 
Vienna is entrusted to a gemeinderatli of 120 elected members, 
nith an executive and police magistracy The annual income of 
this body amounts to about one and a half millions sterling In 
the national parliament the city is represented by 10 members 
The climate or Vienna is changeable, and rapid falls of tempera- 
ture are not uncommon The range between January and June is 
about 40° Fahr Violent stoms often occur m spring and antiunn ; 
and the heat of summer is accompanied by a pTa^e of dust 
Good water is brought by an aq^ueduct from the Scnneeberg, 60 
miles to the south-west He aiunial death-rate is about twenly- 
sLx per thousand 

Astory —For several centunes Vienna filled an important rSle 
as the most advanced bulwark of "Western civilization and Cfirristian- 


ity against the Turks, for during the whole of the Middle Ages 
Hungary practically retained its Asiatic charactei The story of 
Vienna begins m the earliest years of the Christian era, with the 
seizure of the Celtic settlement of Vindomiiut hy the Romans, who 
changed its name to Vvndolmvz, and established a fortified camp 
here to command the Danube and protect the northern frontier of 
the empire. The fortress grew in importance, and was afterwards 
made a niunicipium ; and here Marcus Aurelius died in 180, On 
the decline of tlie Roman empire Ymdobona became the piey of 
successive barbarian invaders. Attila and Ins Hnns were among 
the temporary occupants of the place (5th centuiy), and m the 
following century it came into the possession of the Avars, after 
w Inch its name disappears from history until towaids the close of 
the 8th century, when Chaileniagne expelled the Avars and made 
the distnct between the Enns and the Wienei Wald the boundary 
of his empire In the tune of Otho II (976) this “East Maik" 
(Ostmark, Oesterreich, Austria) was granted in fief to the Baben- 
bergers, and m the reign of Fredenck Barbarossa (1150) it was ad- 
vanced to the rank of a duchy. There is no certain record that the 
site of Vindobona was occupied at the time of the formation of the 
Ostmark, though many consideratious make it probable It is not 
likely that the Avars, hving in their “iing" encampm.ents, de- 
stroyM the Roman municipiuia ; and Bees, the Hungarian name 
for Vienna to this day, is susceptible of a Slavonic mtei-pretation 
only, and would seem to indicate that the site had been occupied 
in Slavonic tunea The fireq^uent mention of “ Wiene” in the oldest 
extant version of the Nibelungenlted points m the same direction. 
Passing over a doubtful mention of Vwienni ” in the annals of 
1080, we fed the “ civitas ’’ of Vienna mentioned in a document of 
1 130, and m 1166 it became the capital and residence of Duke Hem- 
rich Jasomirgott In 1237 Vienna received a charter of freedom 
fiom Frederick II , confirmed in 1247. In the tune of the crusades 
Vienna increased so rapidly, in consequence of the traffic that 
flowed through it, that in the days of Ottocar II of Bohemia 
(1261-76), tlie successor of the Babeubeigers, it had attained the 
dimensions of the present inner town. A new era of power and 
splendour begins in 1276, when it became the capital of the Haps- 
bnrg dynasty, after the defeat of Ottocar by Rudolph of Hapabuig. 
From this time on it has shared the fortunes of the house of Austria. 
In 1477 Vienna was besieged unsuccessfully by iihe Hungarians, 
and in 1486 it was taken Matthew Oorvmus, Of more import- 
ance were the two siMps by the Turks (1629 and 1688), when the 
city was saved on the first occasion by the gallant defence pf 
JTiAoIaii von Sahn, and on the second by Rudiger von Starhem- 
heig, who held out until the arrival of the Poles and Germans under 
John Sobiesid of Poland. The sfuhurbs, however, were destroyed 
on both occasions. In 1806, and again in 1809, Vienna was for a 
short time occupied by the Bfencfa. In 1814-15 it was the meetmg- 
place of the congress which settled the pohtical affairs of Europe 
after the overthiow of Hapoleon. In 1848 the city was for a time 
m the hands of the revolutiontury party , but it was bombarded by 
the imperial forces and compelled to surrender on 80th October of 
the same year. Vienna not occupied by the Prussians in the 
war of 1860, but the invaders marched to within sight of its towers. 
Sthme thmi the roost important event in its history has been the 
flkI|ibitioBL«fl§7S. 
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the Crense (subtributary the Gartempe) on the east and 
the on the west, flows from _ south to north. The 

general slope of the department is in the same direction, 
the highest point (764 feet) being in the south-east and 
the lowest (115 feet) at the junction of the Vientie and 
the Creuae, In the south the Charente, on the north- 
west the Dive, and m the west some streams belonging to 
the basin of the Sfevre-Niortaise drain small portions of 
the department. The average temperature is 64“ Fahr 
The prevailmg wmds are from the south-west and west 
The annual rainfall is 23 inches. 

Of the total area of 1,722, 478 acies ai-able laud occupies 1,119,676 
grass 76,899, vines 90,750, woods 193,322, and heath, pastm-e 
and uncultivated land 146,971 In 1881 the live stock includei 
2^687 horses, 7176 mules, 9679 asses, 63,062 cattle, 166,212 shee] 
of native and 47,970 of improved breed, 66,665 pigs, and 21,74< 
goats. There were also 11,047 beehives (324 tons of honey and ai 
mneh of wax) The ciops m 1884 were— wheat 4,667, 146 bushels, 
niAalm 246,641, lyo 291,678, barley 1,063,647, oats 4,295,742 
buckwheat 27,813, maize 61,629, potatoes 8,466,220, beetroot 64,941 
tons, colza seed 668 tons, hemp 328 tons, flax 34 tons, hay 108,9 5i 
tons, clover 64,882, lucerne 98,282, sarofoin 63,350, other fodde: 
10,079 tons, wans 20,288,952 gallons (average for last ten yean 
21,384,880 gallons) Oak, ash, alder, and birch are the puncipa 
forest trees, and among the fruit-trees are the chestnut, walnui 
and almond- lion and manganese occur, and there aie numeroui 
qiiomes of buildmg and lithographic stones, lime, limestone, mill 
stones, marl, and a sort of pebbles which are cut into “Chfltol 
leranlt diamonds ” There are sulphur and non mineral spnngs 
The most impoi’tant mdustnal establishments aie the national anui 
manufactory and the cutlery works at Clifltelleiault , in other part 
of the department are foiges, blast furnaces, wool-spuiniiig inilli 
(580 spincDes), hemp-spuming mills (4000 spmdles, of winch oul;] 
1500 are in use, and 28 looms), manufactories of seiges and coai-si 
cloth, vmegar, candles, leather, tiles, and pottery, paper-works 
brewenes, fcmenea, rope-yai’d^ lime-kilns, and numerous plaste; 
and flour mills Com, wine, brandy, vegetables, fiiut, chestnuts 
fodder, cattle, cutlery, and dressed hides are expoi-ted ; butcher’i 
meat, colonial produce, and coals are imported The departmeu 
has 233 miles of railway, 239 of national and 8704 of other loads 
and 32 of waterway (the Vienne from Chfi-tellerault, the Dive belov 
Moncontour, and some miles of the Crense being navigable) Thi 
population m 1881 was 840,295 and in 1886 342,786, an increase 
of 101,796 since 1801 Vienne forms part of the diocese of Poitiere 
has ila court of appeal and academy at Poitiers, and belongs to th( 
Toum army corps district The cshdf-lieu is Poitieis (popnlatioi 
34,628 m 1886), and the department is divided for purposes of ad 
ministration into 6 arrondissements (Poitiers , Chfltellerault, popu 
lation of town 14,498 in 1886 ; Civray, 2464; Loudun, 4041 
Montmonllon, 4166), 31 cantons, and 800 communes. 

YIENNEj a town of France, chef-lieu of an arrondisse 
mmit in the department of Is6re, historically and in 
dustrially the first, and by population the second, city oi 
Dauphin^, is situated on the left hank of the Ehone, al 
the point where it is jomed by the Gfere, 19 miles S. o; 
Lyons hy the railway to Marseilles On the north, east 
and south the town is sheltered by low lulls Its site n 
an immense mass of ancient d6bns, which is constautlj 
yidding interesting antiquities. Along the Gde are traces 
of the ramparts of the old Boman city; on Fort Pipet, tc 
the east of the town, are the remams of a theatre anc 
citadel and some vestiges of a pantheon and an amphi- 
theatre ; and in the intenor of the town are two arches oi 
a thsatre and the balustrade of a magnificent staircase 
The ancient aqueducts, restored m 1822, still convey the 
waters of the Qde from a distance of 4 or 6 miles , and 
there are several pieces of Eoman road to be seen in the 
neJ^hbourhood. The Plan de I’Aiguille, a truncated quad- 
rangular pyramid 66 feet high, resting on a portico with 
four arches, insed to be pointed out as the tomb of Pontius 
Pilate (who, according to tradition, died here), but it is now 
recognized as having been part of the spina of a lai'ge 
circus, the outlines of which have been traced The 
temple, of Augustus and Livia, a rectangular building oi 
the Ctormthian order, was rebuilt at the end of the 2d 
century, and in. the 6th century was converted into a 
churdi. The “festival of reason^’ was celebrated in it ai 
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tlie Revolution ; and it haa only lately been restored, and 
the houses built against it cleared away The museum in 
the tovra-hall la very rich in autiq[uities The cathedral 
of St Maurice, esdiibiting the finest Gothic architecture in 
Dauphin^, was begun at the end of the 12th century in 
the Transitional Burgundian style, on the ruins of a church 
which had been finished m 1107, and it was consecrated 
by Pope Innocent TV. in 1251. There is neither apse nor 
tiansept, and the building (315 feet long, 118 wide, and 
89 high) IS a smgular mizture of the Romanesque and 
Gothic styles. The best part is the fagade, finished m 
1533, which rises majestically from a terrace overhanging 
the Rhone. Parts of the church of St Andrd-le-Bas, which 
was used as a chapel by the dukes of Burgundy, are as 
old as the 9 th century, and most of it was built in 1162. 
The church of St Peter, at present (1888) undergomg re- 
storation, is one of the oldest in France, dating from the 
6th century , the porch is in the most primitive Roman- 
esque style j and the side walls, decorated with two rows 
of arches leatmg on marble columns (9th century), are 
umque in France. The steeple belongs to the 12tii cen- 
tury, and the vaults were re Wit by Soufflot m the 18th 
century. Among the many tombs is that of St Mamert. 
In the square fronting the town-hall is a statue of Ponsard 
the dramatist, who was born at Vienne. The Gfere sup- 
plies the motive power to numerous factones. About one 
million yards of cloth are annually produced, and from 
8000 to 9000 hides are dressed. The other industrial 
establishments include a paper-mill, an iron aud copper 
foundry (400 men), iron-works, foundries, lapidaries’ 
workshops, glass-works, bnck-wor^, and calcining and le- 
finmg furnaces in connexiou with the lead and zmc mines 
in the neighbourhood. Grain is an important article of 
commerce. A suspension bridge connects Vienne with the 
right bank of the Rhone, where the village of St Colombe 
occupies part of the site of the ancient town, Near St 
Romain-en-Qal is a tower built by Philip of Valois to 
defend the right, or Fiench, bank, as distinguished from 
the left, which belonged to the empire The population 
in 1881 was 22,740 (commune 26,060), and m 1886 
23,011 (commune 25,480) 

Vienne was ongmally the capital of the Allobroges, and was 
embelliahed and fortified by Julius Ceesar, who made it a colony. 
Tiberius granted the citizens the jus Italicmi. The ramparts, 
pierced by five gates, enclosed a lower, middle, and upper town 
Vienne was the I’esidence of a prtetor, had a senate, consuls, aud 
a garrison of five legions, and was the seat of a celebrated sdiool. 1 
A bndge of five aiches connected it with the new town on the 
right Bank Postnmns (see voL xi. p 776) was proclaimed 
Cfflsar here in 269, and Vienne became the capital of a provincial | 
empire, which under himself and his successors, Vietormus and 
Tetricus, lasted fourteen years. Chnstiamty was introduced by St 
CresceuB in the 2<i century, and St Lupicin is named as the first 
archbnshop The archbishops of Vienne all through the Middle | 
Ages disputed the title of pmnate of Gaul with those of Lyons. 
Vienne was conquered by the Burgundians in 488, and sacked by 
the Lombards m 668 and by the Saracens in 787. It was one of 
the residences of Boso, king of Burgundy and Provence (879), who 
died and was buned here After the fall of the second kmgdom of 
Bnr^ndy, Vienne became the chef-heu of a county, for wMch the 
nobuily and clergy disputed, and which was finally seized By the 
counts of Alhon. In 1349 Humbert II ceded Vieune with all 
Danphme to Prance The town was sacked in 1562 by Baron des 
Adrets, was churned By both Roman Catholics and Protestants, hut 
declared for the League in 1690, and was compelled to surrender 
to the duke of Montmorency, who desboyed the citadel and ram- 
parts The archbishopric was suppressed m 1790. Vienne was 
the birthplace of St Julian (Sd century), and pope Calixtus II. 
(Guy of Burgundy , oh. 1124) was one of its archbmops 

VIENNE, Haute-, a department of France, formed in 
1790 out of Limousin (three-fifths), La Marche (one-fourth), 
Poitou, and Berry, and formerly Imown as Haut-Limousm, 
lies between 46“ 26' and 46° 23' N. lat. and 0° 38' and 1° 
54' E long , and is bounded by the Indre on the N., Creuae 
on the E., Corrfeze on the S.E., Dordogne on the S.W, 
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Charente on the W, and Vienne on the NW. Haute- 
Vienne belongs to the central plateau of France, and drains 
partly to the Loire and partly to the Garonne. The 
highest pomt (2549 feet) is in the extreme south-east, and 
belongs to the treeless but well-watered plateau of Mille- 
vaches, formed of gramte, gneiss, and mica. To the north- 
west of the Millevaches are the Ambazac (2300 feet) and 
Blond (1690 feet) Hills, both separating the valley of the 
Vienne from that of the Gartempe, a tributary of the 
Greuse The Vienne traverses the department from east 
to west, passing Eymoutiers, St Leonard, Limoges, and 
St Junien, and receiving on the right the Maude and the 
Taunon The Isle, which flows into the Dordogne, with 
its tributaries the Auv6zfere and the Dronne, and the Tar- 
doire and the Bandiat, tributaries of the Charente, all rise 
in the south of the department The altitude and inland 
position of Haute-Vienne, its geological character, and the 
northern exposure of its valleys make the winters long 
and severe, but the climate is milder in the west and 
north-west. The annual rainfall at Limoges is 36 inches. 

Of the total area of 1,860,000 acres 489,215 are cultivated, 4263 
are occupied by vineyaide, 75,338 by chestnut trees, and 163,135 
by dry underwood The crops m 1884 weie — wheat 1,242,271 
bushels, meskn 34,298, 170 2,482,657, bai’ley 18,300, oats 318,026, 
buckwheat 1,629,368, maize 65,579, potatoes 6,710,723, beetioot 
189,000 tons, colza seed 1845 tons, hemp seed 1921, hemp 1200, 
linseed 93, flax 46, hay 387,192, clover 31,527, lucerne 8153, ivine 
111,430 gallons (average foi preceding ten years 141,020 gallons) 
The live stock included 8371 horses of a shapely and powerful breed, 
6S4 mules, 4976 asses, 146,131 cattle, 607,443 sheep of native and 
43,593 of improved breed, 104,263 pigs, and 9642 goats There 
were 36,601 beebives (104^ tons of honey and 34^ tons of wax) 
The department is on the whole unproductive. The chestnut is 
here cbaraoteiistic, as the apple in Hoimandy, and with the potato 
and turnip it forma the chief food of the people The brooks are 
fimged. by fine meadows, and the hills are coveied with heaths or 
forests of beech, hornbeam, oak, birch, aud chestnut The niineml 
wealth consists of iron, copper, tin, wolfram, antimony, serpentine, 
fine-gramed granite, gneiss, garnets, emeralds, aud a kind of por- 
phyry, which takes a fine polish. There aie inexhaustible simphes 
of china day, in which an export trade is earned on wnth Russia 
and America. 6800 workmen aie employed m porcelain manufae- 
tones, 660 m paper and pasteboard mills (annual product, £100,000), 
560 m wool and cotton spinning mills and manuiactones of flannel, 
drugge-te, woollen cloaks, and carpets, 600 in shoe-malang (annual 
proouot, £100,000), 600 in manufactories of sabots, 340 m glove 
manufiaotories, 370 in tan-yai*ds, 325 m leather-dressing works, 130 
m coadh-huildmg and wheelwrights’ shops, 125 in cornet work- 
shops, 325 in printing woiks, and 100 in distillenes (mmnal pro- 
dnot, £480,000) In 1878 1153 tons of iron were produced, and 
there aie forgM, foundnes, copper-woiks, and manufactories of 
agncnltural and other implements. Poreelani, chma clay, woven 
goods, boots and shoes, sabots, gloves, leather, cattle, horses, wood, 
chestnuts, hemp, and paper are exported, com, wme, coal, law 
materials, and various manufactured articles are imported. There 
are in Haute-Vienne 234 miles of railway, and 234 of national and 
3191 of other roads This department, with that of Con’feze, forms 
the diocese of limoges ; it belongs to the distnct of the Inmo^s 
court of appeal and army corps, has its academy at Poitiers, aiidis 
divided mr purposes of administraiion mto 4 arrondisaements 
(Limoge^ population of town 68,707 in 1886 ; Bellac, 4015 ; 
Rocheehonai-t, 1829 , and St Yneix, 8566), 27 cantons, and 203 
communea The population m 1881 was 849,832 and in 1886^ 
363,182, an increase of 117,982 smee 1801. Lunoges is the chef- 
lieu. St Vneix has on early Gothic church of the 12th century, 
kaolin mmes, porcelaui manufaCtonas, and tan-yards. Si Jnnien 
(5454) has an mteresting bridge and houses of the ISfch century, 
aud numerous manufaotones of gloves, paper, porcelam, sabote, 
aud woven goods. St Leonard (3427), the hiithplace of Gay-Lussac, 
possesses a remarkable church of the 11th and 12th centuries, tau- 
yards, paper-mills, and copper-works. At Clifllna (1676) R-iohard 
CcBur de lion died. 

VXERZON, a town of France, in the department of 
Cher, 124 miles by rail to the Bouth of Pans The Cher 
aud the Yfevre imite at the foot of the hill on which he 
the communes of Vierzon-Ville (population 10,514 in 
1886) and Vierzon-ViUage (6995T, Vierzon-Bourgneuf 
(1498) IS on the left bank of the Cher. The three com- 
munes together have a population of 19,007. Vierzon 
has several large mauufactonea for the production of agri- 
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cultural machiiiesj aJso fouadries, porcelaia and eartlien- 
■ware works, and glass-works. A very fine teclinical school 
has just been opened 

VIETA, or YikTB, FEAJsrgois, Seigneur de la BiooTikRE 
(1540-1603), more generally known as Franoisctts Vieta, 
mathematician, was born in 1540 at Fontenay-le-Comte, 
in Poitou According to F Eitter’s investigations,^ Vieta 
was brought up as a Catholic, and died in the same creed , 
but there can be no doubt that he belonged to the Hugue- 
nots for several years. On the completion of his studies 
in law at Poitiers Yieta began his career as an advocate 
in his native town. This he left about 1567, and some- 
what later we find him at Eennes as a councillor of the 


parlement of Brittany. The religious troubles drove him 
thence, and Eohan, the well-known chief of the Huguenots, 
took ham under his special protection. He recommended 
him in 1680 as a “maitre des requites” (master of 
requests) , and Henry of Havarre, at the instance of Eohan, 
addressed two letters to Henry HL of France on Sd March 
and 26th April 1585, to obtain Vieta’s restoration to his 
former office, but without result After the accession of 
Henry of Navarre to the throne of France Yieta filled m 
1589 the position of councillor of the parlement at Tours. 
He afterwards became a royal privy councillor, and re- 
mained so tm his death, whict took place suddenly at 
Paris in February 1603, but in what manner we do not 
know ; Anderson, the editor of his scientific remains, speaks 
only of a “ praeeeps et imroaturum autoria fatum ” 

We know of one important service rendered by Tieta as a royal 
officer. While at Toma he discovered, the key to a Spanish mpher, 
consisting of more than 500 characters, and thenceforward all the 
dispatches in that language which fell mto the hands of the Ireneh 
could be easily read. His fame now rests, however, entirely upon 
his achievements m mathematies. Being a man of wealth, ho 
printed, at his own espanse the numerous papers which he wrote 
on Tarious branches of this science, and oomimimcated them to 
scholars in almost every country of Europe An evidence of the 
good use he made of his means, as well as of the kmdliness of his 
character, is furnished by the fact that he entertained as a guest 
for a whole montli a seientiflc adversary, Adnaan van Boomen, and 
then paid the expenses of his journey home. Vieta’s wntmgs thus 
became very quickly known , but, when Franciscus van Schooten 
issued a geneim edition of hia works in 1646, he foiled to make a 
complete collection, although probably nothing of very great value 
lu^enshed. 

The form of Tieta’s writinm is what we may call their weak 
aide. He indulged freely m flounshea , and in devising techmcal 
terms derived from the Greek he seems to have aimed at making 
them as unintelligible as possible. None of them, m pomt o£ 
fact, has held its ground, and even Ms proposal to denote imknown 
quantities by the vowels A, E, i, o, u, v, — ^the consonants B, o, &c., 
l^tng reserved for general known quantitiea, has not been takoi up. 
In t!^ denotation he followed, periiaps, some older contempomnes, 
as Bamus, who desigDaied the pomts in geometnoal figures hy 
vowels, making use of consonants, n, s, T, &o., only when those 
were eihaustetl Yieta is wont to be eallea the father of modem 


algebra. This does not mean, what is often allied, that nobody 
before him had ever ihought of choosing symbols diflTerent from 
numerals, such as the letters of the alph^ei, to denote tbo quan- 
tities of arithmetic, but that he made a general custom of what 
until his time had been only an exceptions attempt. AH that is 
wanting m his wntmgs, especially in his Isagega tn artem aiidlytiecm 
J1691), in order to make them look like a modem school ail^bra, 
1 ^ marely&e sign of equality,— a want which is the more striking 
heo|Kpse^b«t Seoorde had made use of our present symbol for 
tii% jRa|^ once 1567 and Xylander had employed vertioal parallel 
the oiher hand, Vieta was wdlsloBedru most 
n^odem, at a isunplifieation of equationa by Idie anb- 

|c| new jqgsaftimtieB Whig a certain connakLon with ihe 
primifi^ wnM^iwnf ^TtaatStias. Another of his woriks, JSeeensto 
bears a stasop nbt less modem, 
^|^a|f^bra|o ^oamafcy,— in other wbrds, a 


S sapriw alg^xfrio eiqrressions with 
these wr^to^ were 
^ teateat didaetio impoit- 
qrifft j«^Qjaqi«ted hy tyieta, was 
c stem to have pWed 

vWhd '"That |a4ntn|[le had been 
jnjtltqia 'of elassxo age ; bat of Iat«r 

ME. VcA £ tt SSSfLinota Is IBRS 


mathematicians only Hero, Diophantus, &c , ventured to regaul 
lines and surfrces as mere numbers that could be jomed to give a 
new number, their sum It may be that the study of such sums, 
which he found in the woiks of Diophantus, prompted him to lay 
it down as a prmciple that quantities occurring m an equation 
ought to be homogeneous, all of them lines, or surfaces, or solids, 
or supersohcls, — an equation between mere numbers bemg mad- 
TTiiasiW ft During the three oentunea that have elapsed between 
Yieta’s days and our own several changes of opinion have taken 
place on tbia subject, till the prmciple has at last proved so far vioton- 
ous that modem mathematicians like to make homogeneous such 
equations as are not so from the beginnmg, m order to gat values of 
a aymmetncal shape Vieta hunsdf, of comue, did not see so far 
as tTiftt . , nevertheless the merit cannot be demed bun of baving 
mdireetly suggested the thought. Hor aae his wntmgs lackmg m 
actual mven&ns He conceived methods for the general resolution 
of equations of tiie second, third, and fomth degi’ees different from 
thiMe of Ferro and Ferran, with which, however, it is diflicult to 
believe bi-m to have been unacquamted He devised an approxi- 
mate numencal solution of equations of the second and third degrees, 
wheram Leonardo of Pisa must have preceded him, but by a method 
every vestige of which is completely lost He knew the connexion 
einatiTig between the positive roots of an equation (which, by the 
way, were alone thought of as roots) and the coefficients of the 
dmerent powers of the imknown quantity. He found out the 
formula for deriving the sme of a multiple angle, knowmg that 
of the simple angle with due regard to the periodicity of sines 
This formula must have been known to Yieta m 1693. In that 
year Adnaan van Boomen gave out os a problem to all mathema- 
ticians an equation of the 46th degree, which, being recognized by 

Vieta as depending on the equation between sm ^ and sm was 
resolved by him at once, all the twenty-three positive roots of which 
the said equation was capable being given at the same time. Such 
was the first encounter of the two ^olais, A second took place 
when Vieta pomted to ApoUomus’s problem of taction as not yet 
being mastered, and Adriiaan van Boomen gave a solution by the 
hyperbola. Vieta, however, did not accept it, as there existed a 
solution by means of the rale and the compass only, which he 
published himself in his Apollonvus Qallus (1600) In tins paper 
Vieta made use of the centre of smnlitude of two cirdea Laatiy, 
he ^ve an infimte product for the number tt (see Sqxjaeiitg the 
CiKCiB, vol. xxu, p 434) 

Vieta’s collected works were Isaned under the title of Opera MaiMmatica hy 
F. van Schooten at Leyden in 1646. (M OA) 

YIGEVANO, a town of Italy, in the province of Pavia, 
on the right bank of the Ticino, 24 miles south-west from 
Milan and about tiie same distance north-west from Pavia. 
It is a mediaeval walled town, with an arcaded market- 
place, a cathedral, and a castle of the Sforza family, dating 
from the 14th century and adorned with a loggia by 
Bramante. It is a place of some importance in the silk 
trade, and also produces excellent macarom The popu- 
lation in 1881 was 14,794 (commune, 20,096). 

VIGIL, m its ecclesiastical sense, means the day 
preceding a festival In the liturgy of the Eoman 
Catholic Church there are special offices for the vigils of 
the greater feasts, and the vigil is regarded as more or 
less of a fast day. In the early church there was a 
widespread practice of celebrating festivals, of martyrs 
ei^eciaJly, by actual vigils [vigUies or pemoctaUoneSy 
iraywxiSes) in the churches , but this led to such serious 
evils that the cuBtom had to be discouraged, and now sur- 
vives, if at all, only in rare, nnantborized, and considerably 
disguised forms In some of the stricter religious orders 
the daoly office is recited at various hours of tiie night as 
well as during the day ; but, if these nocturnal services 
are spoken of as vigils, it is only in the popular meaning 
of that word. 

YXGI LA NTItrS, presbyter, celebrated as tbe author of 
a work, no longer extant, against superstitious practices, 
which called forth one of the most violent and scurrilous 
of Jerome’s polemical treatises, was bom about 370 at 
Galagi^ in Aquitania (the modem Saint Bertrand de 
C^mnoinges in the department of Haute-CJlaronue), where 
his father kept a “static” or inn on the great Roman 
road from Aquitania to Spain, While still a youth his 
Meat became known to Sulpiciua Severus, who had estates 
in £h«+.-nmc^bouxhood, and in 396 Sulpicius, who probably 
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baptized him, sent him vith letters to Pauliniia of Nola, 
where he met with a friendly reception. On hia return to 
Severus in Gaul he was ordained , and, having soon after- 
wards inherited means through the death of his father, he 
set out for Palestine, where he was received with great 
respect by Jerome at Bethlehem The stay of Vigilantius 
lasted for some time ; but, as was almost inevitable, he was 
dragged into the dispute then raging about Origen, in 
which he did not see fit wholly to adopt Jerome’s attitude 
On his return to the West he was the bearer of a letter 
from Jerome to Pauhnus, and at various places where he 
stopped on the way he appears to have expressed himself 
about Jerome in a manner that when reported gave great 
offence to that father, and provoked him to write a reply 
(^p., 61) Vigilantius now settled for some time in Gaul, 
and 13 said by one authority (Gennadiua) to have after- 
wards held a charge m the diocese of Barcelona About 
403, some years after his return from the East, Yigilantius 
wrote his celebrated work against superstitious practices, 
in which he argued against rehc worship, as also against 
the vigils m the basihcas of the martyrs, then so common, 
the sending of alms to Jerusalem, and the attnbntion of 
special virtue to the unmarried state, especially in thie case 
of the clergy AH that is known of this work is through 
Jerome’s treatise Contra VigUantvum, or, as that con- 
troversialist would seem to prefer saying, “ Contra Dormi- 
tantium ” Notwithstanding Jerome’s exceedingly un- 
favourable opinion, there is no reason to believe that the 
tract of Yigilantius was exceptionally illiterate, or that the 
views it advocated were different from those now held on 
the subjects with which it deals by most educated men 
outside the Eomau Catholic Church, or even by many within 
its pale. Soon, however, the great influence of Jerome in 
the Western Church caused its leaders to espouse all his 
quarrels, and Yigilantius gradually came to he ranked in 
popular opinion among heretics. The year of his death is 
unknown. 

YIGDjlUS, pope from 537 to 655, succeeded Silverius 
and was followed by Pelagius I, He was ordained by 
order of Behsanus while SiLYEEitrs {q v.) was still alive , 
his elevation was due to Theodora, who, by an appeal at 
once to his ambition and, it is said, to his covetousness, 
had mduced him to promise to disallow the council of 
Chalcedon, in connexion with the “three chapters” con- 
troversy (see vol. xiii. p. 796). When, however, the 
time came for the fulfilment of hia bargain, Yigilius de- 
clmed to give his assent to the condemnation of that 
council involved in the imperial edict against the ihree 
chapters, and for this act of disobedience he was per- 
emptorily summoned to Constantinople, which he reached 
in 647. Shortly after his arrival there he issued a docu- 
ment known to history as his Judicatum (548), m which 
he condemned indeed the three chapters, hut expressly 
disavowed any intentions thereby to disparage the council 
of Chalcedon After a good deal of trimming (for he 
desired to stand well with his own clergy, who were 
strongly orthodox, as well as with the court) he prepared 
another document, the GoTistituturn ad Imperatorm,, which 
was laid before the so-called fifth “ oecumemcal ” council in 
563, and led to his condemnation by the heterodox majority 
of tiiat body, some say, even to his banishment Ulti- 
mately, however, he was mduced to assent to and confirm 
the decrees of the council, and was allowed after an 
enforced absence of seven years to set out for Borne He 
died, however, before he reached his destination, most 
probably in Idie beginning of 656. 

YIGNA, PiBTBO DSi LA, or Pnomus dbs Yinea. (c. 1190- 
1249), the emperor Frederick 11 ’s minister, was bom at 
Capua probably about 1190 From his own letters he 
would seem to have been of obscure parentage, though one 
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of his correspondents refers to Ins nchilitas. He was per- 
haps educated at Bologna , but he certainly studied in a 
strange city and not at his own expense, though it is not 
till after his death that we find the story which makes him 
beg his bread in the streets. His name does not appear 
aflSxed to any j’udieial act before July 1225, at which time 
he judex magnse curiB , and this continued to be his 
official title till April 1247, when his style was changed 
for that of protonotary and logothete In 1232 he was at 
Borne on a mission to Gregory IX., and in 1234-35 he was 
in England negotiating the marriage of his master with 
Henry in.’s sister Isabella, after which tune he seems to 
have kept up a friendly communication with the king, 
and on one occasion even begs to be leckoned “ as a son 
and citizen of the realm.” In March 1239 he was with 
Frederick II. at Padua when the news came of the em- 
peror’s excommunication, with, xefeience to which, he was 
ordered to address the people. In 1247 he was at the 
very height of his power and regarded as the emperor’s 
alter ego. But from this height of prosperity Peter 
suddenly fell very early in 1249, and all kinds of stories 
have been invented to explain an event that puzzled his 
contemporaries as well as succeeding ages He was thrown 
into prison and bhnded, after which he was led about from 
place to place as a pubhc example, “ the master-councillor 
of the emperor, who was lord of hia law and betrayed him 
to the pope” His death must have taken place about 
April 1249 There seems to be some truth in the tale 
that makes him die a suicide’s death at Pisa It is among 
the smcides that Dante meets his shade m hell 

Pietro de la Vima’s wntiiigB consist of (1) Letters and (2) a Latin 
poem on the twelve montlis of the year. A Latin satire directed 
against the Dominicans and Pranciscans is also perhaps his Besides 
these, many poems in the common speech are attributed to him. It 
18 difficult to pronounce a definite opimon on his relation to the new 
relimon or new church which it was peihaps the ambition of 
FrettBrieh’s most enthusiastic adherents to inaugurate The Letters 
were first printed at Basel m 16$6 See HuiUwd-BrehoUes, Vie et 
Gorrespondance deP de la Vigne, Pans, 1864 

YIGNOLA. See Baeocchio. 

YIGNY, Auhed de (1799-1863), a French poet of 
exceptionally refined and original facull^, which was kept 
from vduimnous production by a fastidiousness perhaps 
verging on affectation, was bom at Loches (Indre-et-Loire) 
on 27^ March 1799 Sainte-Beuve, in the rather ill- 
natured essay which he devoted to Vigny after his death, 
expresses a doubt whether the title of count which the 
poet bore was very well authenticated, and hmts that no 
very ancient proofs of the nobility of the family were 
forthcoming; but it is certain that in the 18th century 
persons of the name occupied positions which were not 
open to any but men of noble birth For generations the 
ancestors of Alfred de Yigny had been soldiers, and he 
himself joined the army at iiie age of sixteen. But the 
Bevolutionary and Napoleonic wars were over, and after 
twelve years of life m barracks he retired, preserving, 
however, a very high estimate of the duties and career of 
the soldier. ‘While still seiWg he had made his mark by 
the pubhcation m 1822 of a volume of poems, and m 1826 
by another, together with the famous prose romance of 
Cinq-Mars. Samte-Beuve asserts that the poet antedated 
some of his most remarkable work. This may or may not 
be the case ; he certainly did not and could not antedate 
the pubhcation, and it so happens that some of Ins most 
celebrated books — JBloa^ Dolo7^a,M(nse, — appeared before 
the work of yoimger members of the Bomantic school 
whose productions strongly resemble these poems It is 
quite eertam that the other Alfred — ^Alfred de Musset — 
felt the influence of his elder namesake, and an impartial 
critic might discern no insignificant marks of the same 
effect in the work of Hugo himself Ev en Bamaxtine, 
XX-IV. — 29 
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considerably Yigny’s elder and his predecessor m poetry, 1 
seems rather to have been guided by Vigny tlian Vigny 
by him, No one can read Dolonda or Le Cor without 
seeing that the author had little to learn from any of his 
French contemporaries and much to teach them. At the 
same time Vigny, either from indolence, or from fastidious- 
ness, or from being a “barren rascal,” or from fear of 
losing the high position which he had gained, hardly 
attempted anything more in poetry proper during the 
more than thirty years of his life, and his entire poems, 
mcludmg posthumous fragments, form but one very small 
pocket volume Gtrui-McLra, which at least equalled the 
poems in popularity, will hardly stand the judgment of 
postenty so well. It had in its favour the support of the 
Koyahst party, the immense vogue of the novels of Walter 
Scott, on which it was evidently modelled, the advantages 
of an exquisite style, and the taste of the day for the 
romance as opposed to the novel of analysis. It therefore 
gained a great name both in France and abroad. But 
any one who has read it critically must acknowledge it to 
he disappomting The action is said to be dramatic ; if 
it be so, it can only be said that this proves very con- 
clusively that the action of drama and the action of the 
novel are two quite different things To the reader who 
knows Scott ox Dumas the story is singularly uninterest- 
ing (far less mterestmg than as told in history) , the 
characters want Hfe; and the hook generally sta^ates. 
Alfred do Vigny’s admirable French and the quasi-poetical 
beauty of detached passages alone save it from positive 
dulness Its author, though always as a kind of outsider 
(the phrase constantly applied to him m French literary 
essays and histories being that he shut himself up m a 
“tour d’ivoire”), attached himself more or leas to the 
Eomantic movement of 1830 and the years immediately 
preceding and following it, and was stimulated by this 
movement both to drama and to novel-writing lu the 
year before the revolution of July he produced at the 
Th^toe Frangaifl a translation or rather paraphrase of 
Othello, and an original j)iece, Maridiale d^Ana'e. In 
1832 he imblished the curious book Stella, and m 1835 
he brought out his drama of Chatterton, which shocked 
French taste even after five years of Eomantic education, 
by the hero’s suicide, but had a considerable success 
liie same year saw the publication of Servitude et Grandeur 
JMitaires, a singular collection, of sketches rather than a 
connected work, in which Vigny’s military experience his 
idea of the soldier’s duties, and Ms rather poetical views 
of history were all vv'orked in. The subjects of GJuitterton 
and QQidlo naturally suggest a certam famlhanty with 
English, and in fact Alfred de Vlgay knew Engli^ well, 
kyed ifi England for some time, and married an English- 
woman. His father-in-law was, according to French gossip, 
so conspicuous au example of insular eccentrieiiy that he 
never could remember his son-in-law’s name or anytMng 
about him, except that he was a poet, by which fact and 
the kindness of casual Frenchmeu who went through the 
list of the chief living poets of their country he was some- 
times able to discover his daughter’s husband’s designation. 
Xu 1^843 Alfred de Vigny was elected to the Academy, 
rhoss jot^etings he frequented -with an assiduity rather 
inrj^rto:^ of such retired habits and (still accord- 

ag t<^ jr^er troublesome to Ms coEeag^es 

lie.produ^ save a few scraps j and, beyond 

hjavRurh afce^y^r^eiiited, littie has to be added except 
dW the pp^ms caUed Destineee, 

& feWjfi%^:]|mts,-^by M. Loum Eatishonne im- 
his dramatic worl^ 
pememtiQued ^uitte pdar la ^eur and an. 
daptation of me Uertkant of Tmice caUed Shyloch Lee 
’mxjpAea excited no great admiration in France, but they 


contain some exceedingly beautiful poetry of an austere 
kind, such as the magnificent speech of Nature in “La 
Maison du Berger” and the remai’kable poem entitled 
“La Colfere de Samson.” Vigny died at Pans on 17tli 
September 1863. 

The later life of Alfred de Vigny was almost ivliolly nneventftil, 
and for the most part, as has been said, spent m retiiement His 
reputaiaon, however, is perfectly aecuie It may, and probably 
wul, rest only on his small volume of poems, though it will not he 
lessened, as far as qualified literary criticism is concerned, should 
the reader proceed to the rest of the work The whole of his non- 
dramatic verse does not amount to 5000 lines , it may he a good 
deal less. But the range of subject is comparatively wide, and ex- 
traordinary fehcity of execution, not merely m language, but m 
thought, IB evident throughout, Vigny, as may he seen in the 
speeSi of Nature referred to above, had the seci et, — very uncommon 
unth French poets,— of attainmg solenmity without gi'andiosity, 
W means of an almost classical precision and gravity of form 
The defect of voluhihty, of never leaving off, which mars to some 
extent has great contemporary Hugo, is never present in him, and 
he IS equally free from the looseness and disorders of forai which 
are sometimes blemishes in Musset, and from the effeminacy of 
Lamartine, while once more his nobility of thought and plentiM- 
ness of matter save him from the reproach which has been, thoi^ht 
to rest on the technically perfect work of Th^ophile Gautier. The 
dramatic work is, perhaps, less likely to intei’est EngHsh than 
French readers, the local colour of Chatterton being entiiely false, 
the sentiment conventional in the extreme, and the real patlioa of 
the story exchanged for a commonplace devotion on the poet’s pait 
to his host’s -wife In the same way, the finest passages of Othello 
simply disa;^ar m Vignjr’s version In his remaining works the 
defect of skill in managmg the plot and characters of prose fiction, 
which has been noticed in Omq-’Mars, reappears, together (in the 
case of the Journal dluv, Poite and elsewhere) with signs of tlie 
fastidious and sUghtly affected temper which was Vimy’s chief fault 
as a man In his poems proper none of these famta appear, and 
he IS seen wholly at his best. It should be said that of his post- 
humous work not a httle had previously appeared piecemeal in the 
Emia des Bma Monies, to which he was an occasional contnbutoi 
'lie prettiest of the complete editions of his woiks (of which theie 
I are several) is to be found m what is called the Petite Bibhothimie 
Charpentier. (G SA.) 

VIGO, a town of Spain, in the province of Fontevedra, 
486 miles by rail north-west from Madrid, is picturesquely 
situated on the side of a hill (Castelo) which slopes down 
to the southern shore of the Eia de Vigo The Eia is 
the most southerly of the great fjords by wMch the western 
[ coast of Galicia is so deeply indented ; Bayona at its mouth 
IS 13 miles from the town of Vigo and Puente Sampayo 
at its head a somewhat shorter distance Some of the 
former walls still remain, and there are two old castles on 
I the MU behind the town; the older streets retain their 
j narrow, steep, and tortuous aspect. There are some 
fisheries at Vigo ; but the manufactures of the place are 
I insignificant Its activity is entirely due to its magnificent 
anchorage , it is a regular port of caU for severM inter- 
imtional hnes of steamers, and has a very important trade ; 
the cMef imports are cotton and woollen fabrics, sugar, 
Mdes, &c., while cattle, sardines, groin, and eggs are ex- 
portwl. The population within the nmnicipal limits in 
1877 was 13,416 

I Vigo, the ancient Oi>i/ca (Ptolemy) or Vicua Spaeomm, has ui 
modem tunas been more than once attacked by the English, — by 
Drake in 1586 and 1689, and by Cohbam in 1719 The Plate 
fleet was destroyed by the duke of Ormond and admirals Eooke 
and Btanhope in Vigo Bay on 22d October 1702. 

VTLEOMIE, or WrLXOMrBRz, a district-town of Enssia, 
in the government of Eovno, 44 miles north-east of the 
capital of the province, is one of the oldest cities in that 
I part of western Enssia. Founded as early as 1025, it 
suffered much from the attacks of the Teutonic KMghts, 
as well, as from internal wars. It flourished in the 16th 
century under “Magdeburg law,” but soon came upon ad- 
verse times agam during the wars between Poland, Enssia, 
and Sweden It was annexed to Eussia in 1796. Its 
position on the ptmcipal highway from St Petersburg to 
Kovno gave it some trade in flax, but tMa is now declining. 
Its population increased from 7300 in 1860 to 16,240 in 
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1885. Yilkomir lias a fine churcli dating from the 14th 
century. 

YITjLA DE CONTAS, a town of Brazil, in the province 
of Bahia, 230 miles south-west from the city of Bahia, on 
the Brumado (Contas-Pequeno), a head-stream of the Rio 
de Contas (Jussiape), which rises on the east slope of the 
neighboming Serra das Almas, and flows thence to the | 
coast at Barra do Rio Contas. This town, which has a 
mixed population (1880) of 10,200 whites, Negroes, half- 
castes, and Indians, hes m a fertile district producmg much 
cotton, sugar, and tobacco. It was founded in 1715 by 
some enterprising “Paulistas,” who were attracted to the 
district by the auriferous sands washed down by the head- 
streams of the Jussiape It received the title of a town 
in 1 724, and soon afterwards most of the inhabitants re- 
moved to the present more convenient site five miles lower 
down the Brumado, on the high road between Bahia and 
Goyaz. ViUa de Contas is the capital of the dejiartment 
of the same name, which was detached in 1833 from the 
old department of Jacobina.1 

VILLA DO RIO PARDO, a town of Brazil, in the 
jDrovmce of Rio Grande do Sul, on the left bank of the 
Jacuhy at its confluence with the Pardo, about 80 miles 
due west from Porto Alegre, in 30“ S. lat. and 52“ W long 
The Jacuhy, chief affluent of the coast lagoon Dos Patos, 
js navigable by small steamers to this place, which is one 
of the most flourishing towns in the province, with a total 
population (1880) of 11,600, including 6000 whites, 4600 
Negroes and coloured, and about 1000 civilized Indians 
It had its origm m a fort built by the Portuguese at this 
pomt in 1761, but was not raised to the rank of a town 
till 1809. There is a large parish church founded in 1769, 
besides several other churches and three schools, but no note- 
worthy buddings. The district is fertile and well-watered, 
and grows an excellent flax, which supphes a number of 
local hand-looms. A considerable export trade is carried 
on by the nver craft, which here ship mat^ (Paraguay tea), 
jerk^ meat, linen, and other products for the coast towns. 

VTLLANI, Giovaistni (c 1276-1348), Itahan chromcler, 
was the son of Villano di Stoldo, and was bom at Florence 
in the second h ah of the 13th century; the precise year 
is unknown. He was of good burgher extraction, and, 
foUowmg the traditions of his family, apphed himself to 
commerce. During the early years of the 14th century 
he travelled in Italy, France, and the Netherlands, seemg 
men and thmgs with the sagacity alike of the man of 
busmess and of the historian. Before leaving Florence, 
or rather in the mterval between one journey and another, 
he had at least taken some part m that troubled period of 
civil contentions which Dino Compagni has described, and 
which swept Dante Abghieri mto banishment In 1301 
Viliam saw Charles of Valois ruining his country under 
the false name of peacemaker, and was witness of aU the 
misery which immediately followed.® Somewhat later he 
left Italy, and m September 1304 he visited Flanders 
It is not well ascertained when he returned to his native 
city. He was certainly living there shortly after the 
emperor Henry VII. had come to Italy in 1312, and prob- 
ably he had been there for some time before. While stiU 
continuing to occupy hunself with commerce, he now began 
to take a promment part in public afiairs. In 1316 and 
1317 he was one of the priors, and shared in the crafty 
tactics whereby Pisa and Lucca were induced to conclude 
a peace with Florence, to which they were previously 
averse® In 1317 he also had charge of the mint, and 

^ Bitter, and •with him nearly all other geographers, ■wrongly mahe 
tills place still the capital of JacObina, although Mdlet deSamt-Adolphe 
(n. p. 404) distinctly makes the statement given in the text. 

® SeeVillani, Ch/ron%d6, hk. vm, oh. 87, 38 

® Clvron, , hk. ix. ch. 80 


during his administration of this office he collected its 
earlier records and had a register made of aU the coins 
struck m Florence up to his day. In 1321 he was again 
chosen prior , and, the Florentmes having just then under- 
taken the rebuilding of the city walls, he and some other 
citizens were deputed to look after the work. They were 
afterwards accused of havmg diverted the public money to 
private ends , but Villani clearly established his innocence. 
He was next sent ■with the army against Castruccio 
Castracane, lord of Lucca, and was present at its defeat 
at Altopascio In 1328 a terrible famine visited many 
provinces of Italy, includmg Tuscany, and Viliam was 
appointed to guard Florence from the worst effects of that 
distressmg period. He has left a record of what was 
done in a chapter of his Chronicle, which still remams a 
monument of the economic ■wisdom in which the mediseval 
Florentines were often so greatly in advance of their age.^ 
In 1339, some tune after the death of Castruccio, some 
rich Florentme merchants, and among them ViUani, treated 
for the acquisition of Lucca by Florence for 80,000 flonns, 
offering to supply ■tke larger part of that sum out of their 
own private means; but the negotiations fell through, owmg 
to the discords and j'ealousies then existing ia the Govern- 
ment {Chr(m.j X. 143). The foUowmg year Viliam snper- 
mtended the makmg of Andrea Pisano’s bronze doors of 
the baptistery (see voL xix. p. 122), In the same year 
he watched over the raismg of the campanile of the Badia, 
erected by Cardinal Giovanni Orsini {Chion., x. 177). In 
1341 the acquisition of Lucca was again under treaty, 
this time -with Martino della Scala, for 250,000 florins, 
Viliam was sent ■with others as a hostage to Ferrara, where 
he remamed for some months (xi. 130, 133, 136) He was 
present m Florence durmg the unhappy period that elapsed 
between ■the entry of the duke of Athens and his expulsion 
by the Florentines (xii. 1, 2, 8, 15, 16), Involved through 
no fault of his o-wn in the failure of the commercial com- 
pany of the Bonaccorsi, which m its turn had been dra'vra 
into the failure of the company of the Bordi (1345), ViUani 
towards the end of his life suffered much privation and for 
some time ■was kept in prison.® In 1348 he fell a ■victim 
to the plague described by Boccaccio. 

The idea of writmg the Ohromcla -was suggested to Yillani nuder 
the following circumstances. “In the year of Chnst 1300 Pope 
Bomfece VIIL made m honour of Christ’s nativity a special and 
great indnlgenae. And I, finding myself in that blessed pilgrim- 
age m the holy city of Rome, seemg her great and ancient remains, 
nutl reading the hutories and great deeds of the Romans as ■wntten 
by Viigil, SaUust, Lucan, Idvy, Valeni^ Paulus Orosius, and other 
mastera of history ■who ■wrote the exploits and deeds, both great and 
small, of the Romans and also of strangers in the ■whole world . . 
considering that our city of Horence, the daughter and ofispnng 
of Rome, m on the mcreaae and destmed to do great things, as 
Borne is m her deoHne, it appeared to me fitting to set down in 
this volxune and new ohroniole all the facts and beginnings of the 
city of ilorenoe, in as far as it has been possible to me to ooUeet 
and discover them, and to follo^w tbe doings of the Florentines at 
length . . and so in the year 1800, on my return from Rome, 
I began to compile this book, in honour of God and of the blessed 
John, and m praise of our city of Florence.”® Villani’s wor^ 
wntten in Italian, makes its appearance, so to say, unexpectedly in 
the historical htemture of Italy, just as the history of Florence, the 
moment it emerges from the humble and unoertain origm assi^ed 
to it by legend, rises suddenly mto a nob and powerM life of 
thought and action Nothing but scanty and partly legendary 
reooMs hai^receded Viliam’s ■work, which rests m part on them 
l^e Qesta Fi^emtviwru'in of Sanzanome, starting from these vague 
origins, begins to be more definite about 1126, at the time of the 
union of jfesole ■with Florence. The Ghromca de Onffine Chmtatis 
seems ■to be a compilation, made by vanons bands and at vajious 
tunes, m ■which ■the different legends regarding the city’s origm. 
have been gradually collected. The AivnaZes Florenivwi Prvnd 
(1110-117S) and the Awutlea Flmentvm Seeunii (1107-1247), 

* Gha-oiu, bk. X cL 121, 

® On Viliam’s imprisonmaut, see Massai’s biography of ViUani, men- 
tioned below 

® Ohron., bL viu. ch. R6. 
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together with a liat of the consuls and podestas from 1197 to 
1267, and another chromcle, formerly attributed, but apparently 
without good reason, to Brunetto Latini, complete the senes of 
ancient Plorentme records. To these mnat, however, be added a 
certain quantity of facts which were to be found in various manu- 
scripts, being used and quoted by the old Plorentme and Tuscan 
wnters under the general name of Qeata Florentinorum. Another 
work which used to be reckoned among the souroes of Viilani is 
the Chronule of the Mialespim , but very grave doubts are now 
entertained as to its authenticity, and many hold that at best 
it is merely a remodellmg, postenor to Yulani’s tune, of old 
records unknown to ns, from which several chromelers may have 
drawn, either without mting them at all or only doing so in a 
va^e manner The Oronaca Florentine of Yillam goes back to 
Bibhcal tunes and comes down to 1316, The wide umversahly of 
the narrative, esiiecially m the tunes near YiUam’s own, while it 
hears witness to the author’s extensive travels and to the compre- 
hensiveness of his mind, makes one also feel that the book was 
inspired within the walls of Ihe universal city. Whereas Dmo 
Compagni’s Chronicle is confined within defimte limits of timA nnd 
place, this of Yillani is a general chronicle extending over the 
whole of EuTOTe. Dmo Compagm feels and lives in the facts of 
his history ; Yillani looks at them and relates them calmly and 
fairly, with a serenity whiidi makes bitn seem an outsider, even 
when he is mixed up m them and is himself their originator 
While very important for Italian history m the 14th century, this 
work IS the cornerstone of the early mediseval history of Florence 
Of contemporaiy events Y illam has a very exact knowledge. 
Havmg been a sharer in the public affairs, and m the mtellectnal 
and economic life, of his native city, at a time when m both it had 
no rival m Europe, he depicts what be saw with the vividness 
natural to a clear mind accustomed to busmess and to the observa- 
tion of mankind. He was Guelph, but without passion , and his 
book IS mndh more taken up with an inquiry mto what is useful 
and true than with party considerations. He is really a clironicler, 
not an histomn, and has but little method lu his narrative, often 
reporting the things whioh occurred long ago and far off just as he 
heard them and without criticism. Every now and then he falls 
into some inaccuracy , but such defects as he has are largely com- 
ponsated for by his valuable qualities. He was for half a century 
eyewitne® of his history, and provides abundant information on the 
constitution of Florence, its customs, industries, commerce, and 
arts ; and among the chromelers throughout Europe he is perhaps 
unequalled for the value of the statistical data he has preserved. 
As a writer Yillani is dear and acute ; and, though his prose has 
not the force^ and colouring of Oompagni, it has the advantage of 
greater simplicity, so that taking his work as a whole ha may be 
regarded as the meatest chronidei' who has written m Italian. 
The many difficulties connected with tibe pubhcation of this moat 
important text have hitherto prevented the preparation of a perfect 
edition. The Italian Historical Insbtute, lately founded has, 
however, undertaken to reprint on a wider scheme the great coUec- 
tiott of MuratorL 

YiHam’s Chronicle was contimied hy two other writers of the 
fflme name (l)ltATi3:o YmnAUi, his brother, of whom nothing 
is known save that he was twice mamed, and. that he died of the 
ple^ie in 1368, continned it down to the year of his 6ftatTi- 
Matteo*B work, though inferior to Giovanm’s, is nevertheless very 
valuable A more prolix writer than his brother and a less acute 
observer, Mattw is well informed in hfe fkets, and for the yeans 
of which he wiitee is one of the most important sources of Italmn 
history. (2) PrOEPK) YmMjri, the son of Matteo, flourished 
m the end^of the T4tlt and the beguming of the 15th centory. 
In his oontinnation, though showing greater literary ability, he is 
very inferior as an historian to Ms nr^oessors His moat valuable 
work was a oolleofcion of hves of illuatrions Florentines Twice, in 
1401 and 1404, he was chosen to explain in public the IHmna 
Oommedia in the Florentine “studio ** year of his death is 
unknown. 


Kte^aiovanm THUari as vdl as on Matteo wid Filippo, the following Tiooks 

^ 0728) > Bronet, Manuel GSM), 
Fabrlolus, mi Med. JEv (1786) J Oamha, Tetti lUd. (1828), 
fy gloTanBd e MlrajfAnx. dl), in Gtoro. di SaietwBf 


vSrnirmuimaeschidhtederStttdtFlo^ V. Lb 
a^fljjfia); homo, Deutech. eesc&icfUequdleri G870), 
^ GTrOfelsi. Anofi. ItaL <1852). ICchani 

i VXlIIiAES, Oi4T3^;lK)iiJis "Dddce} op (1663- 

1734),* IVeucIi ghflefal, Maulins cm. 8th. M&y 

1 653. After soib« of Jftully, 

he became a page of tte ffrand &ar»e, entered 

the army as a volunteer. He first saw service in Holland 


under Louis XTV. and later under Cond6, Turenne, and 
Luxembourg in Germany, where in 1674 he obtained the 
command of a troop of horse Hostilities being brought 
to a close by the peace of Himeguen in 1678, he was sent 
as ambassador to the courts of Vienna and Munich, in 
which capacity he greatly distmguished himself. In 1702 
he received the command of an army in order to succour 
the elector of Bavaria, who had espoused the cause of 
France in the War of Succession. On 14th October he 
rented at Friedhngen Louis of Baden, the Austrian com- 
mander. In the begmning of the following year he 
captured Kehl and effected a junction with the army of 
the elector. He then conceived the danng project of 
marching on Vienna. The united forces defeated the 
Austrians tmder Count Styrum at Hochstadt, but his 
skilfully- conceived project, which had every prospect of 
success owmg to the scattered state of the Austrian forces, 
had to be abandoned on account of the pusillanimous con- 
duct of the elector. ViUars was next sent to subdue the 
Oamisards, the Protestants of the Cevennes, a task which 
he completed by a judicious combination of military skill 
and clemency In 1705 the north-eastern frontier, which 
was threatened by Marlborough, was defended by Villars 
with such skill and ability that Marlborough was com- 
pletely baffled in his attempts to penetrate mto France, 
and even compelled to retreat Villars took advantage of 
this opportunity to march into Alsace, where he captured 
several towns along with great quantities of war materials 
belonging to Marlborough and Prmce Eugene. These 
advantages were, however, counterbalanced by Villeroy’s 
defeat at Eamilhes. After two short campaigns in 1707-8 
Villars was sent (m 1709) to Flanders to oppose Marl- 
borough and Prince Eugene. He was, however, defeated 
at Malplaquet and severely wounded. The weak state of 
his heMth, the consequence of his wound, prevented him 
during the next two years from engaging in active service. 
In 1712 Villars, at the head of an army raised with great 
difficulty by the French, defeated the Austrians under 
Albemarle in a brilliant action at Denam, compelled Pnnee 
Eugene to raise the siege of Landrecies, and took several 
fortresses and towns. 'Kiis brilliant campaign raised agam 
the almost desperate fortunes of France and led to the 
treaty of Utrecht (1713) and the peace of Rastadt (1714). 
For many years after Villars exerted great infiuence 
at conrl^ until he was finally supplanted by Fleury. In 
1733 the war with Austria again broke out, and in the 
following year Villars, although over eighty years of age, 
was sent to take command in Italy But after some suc- 
cesses he demanded his recall, either in consequence of ids 
inweamig infirmities or of disgust at the conduct of his 
ally;, the king of Sardinia ; he died on his way back to 
F rance at Turin, on 17th June 1734 
VILLEFR^OHE DE ROUERGHE, a town of 
Fmnce, chef-lieu of an arrondissement m the department 
of Aveyron, is situated 390 miles south of Paris by the 
railway to Toulouse, on the right bank of the Aveyron, 
One of the three bridges that cross the river belongs to 
the 13th century, and the narrow, winding streets are full 
of ^bled houses of the 13th and 14th centuries The 
church of jSTotre Dame (1260-1681) has a uave and two 
fine rose windows of the 14th and 16th centuries. The 
steeple is reprinted by an unfinished square tower (190 
feet). Ijh the interior ihe stone pulpit, the rich Woodwork 
of the choir, and tapestry of the 16th century are worthy 
of notice. Some parts of the Carthusian monastery, now 
used as a hospital, belong to the 16lih and 16th centuries. 
The little cloister is a masterpiece of the best period of 
Gkitlnc; the fine pulpit of the refectory and the Gothic 
architecture of some of the roonos have been preserved 
Ridi quarries of phosphates are worked near Villefrauche. 
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The population in 1881 -was 8433 (commune 10,366), and 
in 1886 8092 (commune 9836) 

Yillefranclie, founded about 1262, owes its name to the numerous 
immunities granted by Alphonse of Poitiers, count of Toulouse 
In 1348 it was so flourishing that sumptuary laws were passed. 
The toivn fell mto the hands of the Black Pnnce, but was the flrst 
place in Quienne to rise against the English Charles V. granted 
it new privileges, which were taken away by Louis XI in 1688 
the inhabitants repulsed the League, and afterwards murdered a 
governor sent by Henry IV The town was ravaged by the plague 
in 1463, 1658, and 1628 A revolt excited by the exactions of the 
mtendants was cruelly repressed in 1643. Villefranche was the 
birthplace of Marshal de Belle-Isle. 

YILLErEANCB!E-SI]rR-SA6NE, a commercial and 
manufacturmg town of France, chef-lieu of an airoudisse- 
ment in the department of Ehone, is situated on the 
Morgon, near its junction with the Sabne, 18 miles by rail 
nearly north of Lyons. The chief industrial establishments 
are factories of coarse woven goods, cotton, fustian, “moUe- 
tons,” prints, and blankets, tan-yards, puddling-works, 
spmmng-mills, distiUenes, foundries, and a saw-mdl. The 
wines of Beaujolais, hemp, cloth, linen, cottons, drapery 
goods, and cattle are the principal articles of trade. An old 
Renaissance house is used as the town-haU The church of 
ITotre Dame des Marais, begun at the end of the 14th and 
finished in the 16th century, has a tower amd spire (rebuilt 
m 1862), standing to the light of the fagade (15th century), 
m which are carved wooden doors. Yihefrauche is the seat 
of the primary normal school of the department. The popu- 
lation, 12,032 (commune 13,074) m 1881, was 12,157 
(commune 12,618) m 1886. 

Tlie town giew up near a tower from winch the lords of Beameu 
enforced then rights of toll on the Burgundy and Lyons road The 
name arose out of pnvxlegea granted by Gmchord I. of Beaujeu, 
which were confiimed and extended by his successors. Under the 
dukes of Burgundy ViUefiranche was the capital of Beaujolais, and 
retained some of its privileges when united to France Baron des 
Adrets sacked the town and demolished the ramparts in 1662 A 
weU-known academy was founded here m 1696. 

VILLEHAEDOUIN', Geoitrot de (c. 1160-c 1213), 
the first vernacular historian of France, and perhaps of 
modem Europe, who possesses literaiy merit is rather 
supposed than hmown to have been bom at the chflteau 
from which he took his name, near Troyes in Champagne, 
about the year 1160. Not merely his literary and histori- 
cal importance, but almost aU that is known about him 
comes from, his chronicle of the fifth crusade, or Conguite 
de GoTistantinople, Nothing is positively known of his 
ancestry, for the supposition (originatmg with Du Cange) 
that a certain WiUiam, marshal of Champagne between 
1163 and 1179, was hia father appears to be erroneous 
Villehardouin himself, however, undoubtedly held this 
dignity, and certain minute and perhaps not very trust- 
worthy indications, chiefly of an heraldic characto, have 
led his most recent biographers to lay it down that he 
was not born earher than 1150 or later than 1164. He 
introduces himself to us with a certam abruptness, merely 
specifying his own name as one of a hst of knights of 
(jhampagne who with their count, Thibault, took the 
cross at a tournament held at Escry-sur-Aisne at Advent 
1199, the crusade in contemplation having been started 
by the preaching of Fulk de NeuiUy, who was com- 
missioned thereto by Pope Innocent ILL The next year 
six deputies, two appointed by each of the three allied 
counts of Flanders, Champagne, and Blois, were despatched 
to Yenice to negotiate for ships Of these deputies Yille- 
hardouiu was one and Quesnes de B6thune, the poet, 
another. They concluded a bargain with the seigniory for 
transport and provisions at a fixed price. YiUehardoum 
hod hardly returned when Thibault feU sick and died; 
but this (Ld not prevent, though it somewhat delayed, 
the enterprise of the crusaders The management of 
that enterprise, however, was a difficult one, and cost 
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YiUehardouin another embassy into Italy to prevent 
if possible some of his fellow-pilgrims from breaking 
the treaty with the Yenetiaus by embarking at other porta 
and employmg other convoy. He was o^y in part suc- 
cessful, and there was great difficulty lu raising the charter- 
money among those who had actually assembled (m 1202) 
at Yenice, the sum collected falkng far short of the stipu- 
lated amount It is necessary to remember this when the 
somewhat erratic and irregular character of the operations 
which followed is judged. The defence that the crusaders 
were bound to pay their passage-money to the Holy Land 
m one form or other to the Yenetians is perhaps a weak 
one in any case for the attack on two Christian cities, 
Zara and Constantinople; it becomes weaker still when 
it is found that the expedition never went or attempted to 
go to the Holy Land at all But the desure to dischaige 
obligations incurred is no doubt respectable m itself, and 
YiUehardouin, as one of the actual negotiators of the 
bargain, must have felt it with peculiar strength 

Tte crusaders set sail at last, and Zara, which the 
Yenetians coveted, was taken without much trouble. The 
question then arose whither the host should go next 
YiUehardouin does not teU us of any direct part taken by 
himself in the debates on the question of mterfering or not 
in the disputed succession to the empire of the East, — 
debates in which the chief ecclesiastics present strongly 
protested agamst the diversion of the enterprise from its 
proper goal It is quite clear, however, that the marshal 
of Champagne, who was one of the leaders and mner 
counseUors of the expedition throughout, sympathized with 
the majority, and it is fair to pomt out that the tempta- 
tion of chivalrous adventure was probably as great as that 
of gain. He narrates spiritedly enough the dissensions 
and discussions in the wmter camp of Zara and at Corfu, 
but is evidently much more at ease when the voyage was 
again resumed, and, after a fair passage round Greece, the 
crusaders at l^t saw before them the great city of Con- 
stantinople which they had it in mind to attack When 
the assault was decided upon, YiUehardouin himself was 
in the fifth “ battle,” the leader of which was Mathieu de 
Montmorency. But, though his accoimt of the siege is 
fuU of personal touches, and contains one reference to the 
number of witnesses whose testimony he took for a certain 
wonderful fact, he does not teU us anything of his own 
prowess. After the flight of the usurper Alexius, and 
when Isaac, whose claims the crusaders were defendmg, 
had been taken by the Greeks from prison and placed on 
the throne, YiUehardouin, with Montmorency and two 
Yenetians, formed the embassy sent to arrange terms. 
He was again simUarly distinguished when it became 
necessary to remonstrate with Alexius, the bhnd man’s son 
and virtual successor, on the non-keeping of the terms. 
Indeed YiUehardouin’s talents as a diplomatist seem to 
Imve been held in very high esteem, for later, when the 
Latm empire had become a fact, he was charged with the 
deUcate business of mediating between the emperor Bald- 
win and Boniface, marquis of Montferrat, in w'hich task he 
had at least partial success. He was also appointed mar- 
shal of “Romanie ” — a term very vaguely used, but appa- 
rently signifying the mainland of the Balkan Peninsula, 
whUe his nephew and namesake, afterwards prince of 
Achaia, took a great part in the Latm conquest of Pebpon- 
nesus. YiUehardoum himself before long received an im- 
portant command against the Bulgarians. He was left to 
maintain the siege of Adrianople when Baldwin advanced 
to attack the relieving force, and with Dandolo had much 
to do in savmg the defeated crusaders from utter destruc- 
tion, and conducting the retreat, in which he commanded 
the rear guard, and brought hia troops m safety to the sea 
at Rodosto, and thence to the capital As he occupied 
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tlie post of honour m this disaster, so he had thsit (the 
command of the "vauguard) in the expedition which the 
regent Henry made shortly afterwards to revenge hia 
brother Baldwin’s defeat and captura And, when Henry 
had succeeded to the crown on the announcement of Bald- 
win’s death, it was Yillehardomn who fetched home his 
bride Agnes of Montferrat, and shortly afterwards com- 
manded under him in a naval battle with the ships of 
Theodore Lascaris at the fortress of Cibotua. In the 
settlement of the Latm empire after the truce with Lascans 
Villdiardouin received the fief of Messmople (supposed to 
be Mosynopolis, a httle inland from the modem Gulf of 
Lagos, and not far from the ancient Abdera) from Boniface 
of Montferrat, with the record of whose death the chronicle 
abmptly closes. 

In tlie foregoing account only those particulars which hear 
directly on Yulehardoiuu. himself have been detailed , but the 
chronicle is as far as possible from being an autobiography, and 
the displays of the writer’s personality, numerous as they are, are 
qmte involuntary, and consist merely in hia way of handling the 
subieet, not in the references, as brief as bis functions as chronicler 
will admit, to his own proceedings. The chronicle of V illehardoum 
IS justly held to be the very beat presentation we possess of the 
spint of chivalry, not the designedly exalted and poetized chivalry 
of the romances, not the self-conscious and deliberate chivalry of 
the 14th century, but tbe unsopbistieated mode of thinking and 
acting which brought about the crusades, stimulated the vast 
literaiy development of the 12th and 13th centuries, and sent 
knights-eirant, principally though not wholly of French blood, to 
estolish pnnc^hties and kingdoms thioughout Europe and the 
nearer Eart On the whole, no doubt, it is the more mascuhne 
and practical side of this enthusiastic state of mind which Ville- 
liardoum shows. H'o woman makes any but the briefest appear- 
ance in his pages, though in reference to this it must of course be 
remembered that he was certainly a man past middle life when the 
events occurred, and perhaps a man approaching old age when he 
set them down. Despite the strong and graphic touches here and 
there, exhibitmg the impression which the heauty of sea and land, 
the splendour of Constcrntmople, the magnitude of the effete but 
sbU imposing Greek power made on bun, there is not only an 
entire absence of dilation on such subjects as a modem would have 
dilated on (that was to he expected), but an absence likewise of 
the elaborate and painful descnption of detail in which contempor- 
ary trouvires would have indulged. It is cunous, for instance, to 
compaie the scanty references to the material marvels of Constan- 
tinople which Villehardouin saw m their glory, which perished by 
sack and fire under hia very eyes, and which hve chiefly in the 
melancholy pages of his Greek contemporary JTioetas, with the 
elaborate deacnptions of the scarcely greater wonders of fiabuloua 
coiuts at Constantinople itself, at Babylon, and elsewhere to be 
found in his other contemporaries, the later chanson de geste viriters 
and the earlier embroiderers of the Arihuriau romances and rortians 
iCttvmiuns* And this latter contrast is all the more stxikmg that 
YOlehardomn agrees with, and not impossibly borrows from, •fliese 
very wnteis in many pomts of style and phraseology. The brief 
chapters of his work have been justly compared to the laissea or 
iiradea of a chanson in what may be called the vignetting of the 
subject of each, in the absence of any attempt to run on the narra- 
tive in the precise forms, and in poetical rather than prosaic word- 
order of the sentences, Dndoubtedly this balf-poetic style (ani- 
mated as it is and redeemed from any charge of bastardy by the 
freshness and vi^ur whioh pervade it) adds not a httle to tibe 
charm, of the book. Its succession of word pictures, conveahouBl 
and yet vigorous as the illuminations of a medisev^ manuscript, 
and m thwx very oonvenrionaJity free from all thought of hterary 
pi^entarion, must charm all readers The sober hste of names 
with which it opens ; the account of the embassy, so business-like 
in its BStimateB of coate and terms, and suddeny breaking into a 
fervent description of how the six deputies, ‘‘prostrating them. 
esHes <3®^^ earth and weeping warm tears, begged the doge and 
peopie of Ybnioatp have pty on, Jerusalem;" the story immediately 
^^wiug^tr tbeyoulng count Thibault of Champagne, raismg 
ISBWelf frran a' sickb^ mliis joy at the successful rSum of hm 
ampastedpteji^'leva Sua i^vaudiej et las I com grant doxnages, 
carloA«Itiw dievaifidto hue cele foiz," compose a most sfcnEng . 

oveartpra. Thfeu the hiatojy r^teptee fiife the businesB vem and telS 
of tin debates which tbdk us to Reheat means of camying 
out the vbw after the cottnrtf (teeeaeei llte ieadetVeus, too ill kept 
at Yertice, the plausible suggestion oftb^ Yefuetiaus that the balance 
due ip them should be up by a, jomt attadk cm their enemy, 
the king of Hungary. Yillehardomn does not in the l^t conceid 
^8 fact that the pope (“rapostoiUes de Eome," as he nglla TTiTn 
in the very phrase of the chansons) was very angry with this j 


for his own part he seems to think of httle or nothing but the 
reparation due to the republic, which had loyally kept its bargain 
and been defrauded of the pnoe, of tbe infamy of breakmg company 
on the part of members of a joint association, and perhaps of the 
unknighthness of not tabrng up an adventure whenever it presents 
itself For here again tbe restoiation of the disinherited pnnee of 
Constantinople supplied au excuse qmte as plausible as the liquida- 
tion of the debt to v emce A famous passage and one short enough 
to quote la that describing the old blmd doge Dandolo, who had 
“Grant ochoison de remaaioii (reason for staying at home), car viels 
horn ere, et si avoit les yeulx eu la teste biaus et n’eu veoit goto 
(goutte),” and yet was the foremost m fight 

It would be out of place to attempt any further anolyais of the 
Cffnqiiite here But it is not impertinent, and is at the same time 
an excuse for what has been already said, to repeat that Yillehar- 
doum’s hook, bnef as it is, is m reality one of the capital books of 
literature, not merely for its ment, but because it is the most 
authentic and the most striking embodiment on contempomry 
literature of the santimeute which determined the action of a great 
and important penod of history. There are but very few books 
which hold this position, and Vdlehardoum’s is one of them If 
every other eontempoiaiy record of the crusades penshed, we should 
still be able by aid of this to understand and realize what the 
mental attitude of ci’usaders, of Teutonic kmghta, and the rest was, 
and without this we should lack the earliest, the moat undoubtedly 
genuine, and the most characteristic of all such recoids The very 
incouBistenoy with which Yillehardoum is chargeable, the absence 
of compunctaou with which he relates the changing of a sacred 
rehgious pilgrimage into somethmg by no means unlike a mere 
filibustenug laid on tbe great scale, add a charm to the book. For, 
religious as it is, it is entirely free from the very slightest touch of 
hypoensy or indeed of self-consciousness of any kmd. The famous 
descnption of the crusades, gesta Deeper Francos, was evidently to- 
YiUehardouiu a plain matter-of-fact descnption, and it no more 
occurred to him to dbuht the divme favour being extended to the 
expeditions against Alexius or Theodore than to doubt that it was 
shown to expeditions against Saracens and Turks. 

The person of YiUehardotun reappears for ns once, but 
once only, m the chronicle of his continuator, Henri de 
Valenciennes There is a great gap in style, though none 
in subject, between the r^ly poetical prose of the first 
historian of the fifth crusade and the Latin empire and. 
the awkward mannerism (so awkward that it has been 
taken to represent a “disrhymed” verse chronicle) of hie 
follower. But the much greater length at which Yille- 
hardoiun appears on this one occasion shows ns the restraint 
which he must have exercised m the passages which deal 
with himself in his own work He again led the vanguard 
m the emperor Henry’s expedition against Bnrilas the 
Bulgarian, and he is represented by the Valenciennea 
scribe as encouraging his sovereign to the attack in a long 
speech Then he disappears altogether, with the exception 
of some brief and chiefly diplomatic mentions Du Cange 
discovered and quoted a deed of donation by him dated 
1207, by which certain properties were devised to the 
dhurnhes of Notre Dame de Foissy and Notre Dame de 
Troyes, vfith the reservation of hie interests to his daughters 
Alix and Damerones, and his sisters Emmeline and Haye, 
all of whom appear to have embraced a monastic life. A 
letter addressed from the East to Blanche of Champagne 
is rated, and a papal record of 1212 styles him still “ mar- 
shal of Eomania.” The next year this title passed to his 
son Erard j and 1213 is accordingly given as the date of 
his death, which, as there is no record or hint of his having 
returned to France, may be supposed to have happened at 
Messinople, where also he must have written the GrmquMe. 

The book appears to have been known lu the ages immediately 
succeeding bis own ; and, though there is no contemporary manu- 
script m existence, there are some half dozen which appear to date 
from the end, of the X8th or the course of the 14tii century, while 
one at least appears to he a copy made from his own work m that 
spirit of unintelligent faithfulneaa winch is much more valuable 
to posterity than more intelligent editing The first printed edi- 
tion of the book, by a certam Blaise de T^enfere, dates from 1686, 
is dedicated to Ime seigniory of Yanice (Y iJlehardouin, it should be 
said, has been accused of a rather unfair predilection for the Yene- 
tians), and spea^ of either a part or the whole of the memoirs as 
having been printed twelve years earlier. Of this earlier copy 
nothmg seems to he known. A better edition, founded on a Nether- 
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landish MS , appealed at Lyons m 1601 But both, these were 
completely antiquated by the ^eat edition of Du Cange in 1657, 
wherein that learned writer etn^oyed all his knowledge, never since 
equalled, of the subject, but added a translation, or rather paraphrase, 
into modem french which is scarcely worthy either of himself or 
his author Dorn Bnal ^ave a new edition from different MS sources 
in 1823, and the book figures with different degrees of dependence 
on Du Cange and Bnal in the collections of Petitot, Bucnon, and 
Michaud and Poujoulat All these, however, have been superseded 
for the modem student by the editions of M Natalis de Wailly 
(1872 and 1874), in which the text is cntically edited from all the 
available MSS. and a new translation added. The charm of ViUe- 
hardoum can escape no reader , but few readers will fail to denve 
soma additional pleasure from the two essays which Sainte-Beuve 
devoted to him thirty years ago, and which may be found repnnted 
in the nmth volume of the Gauseries du Lundi (G. SA ) 

VILLEINAGE See Copyhold and Slavery. 

YILLEMAIN, Abel Frajst^ois (1790-1867), liistonan 
of French literature, was bom at Pans on 11th June 1790. 
He was educated at the lyc6e Louis-le-Grand, and was 
only twenty when he was appointed to an assistant- 
mastership at the lyc6e Charlemagne. This appomtment 
was shortly exchanged for a post at the Nicole Normale 
He early devoted himself to the composition of the Academic 
prize essays which have founded the fortune of so many 
French men of letters, and in 1812 he gained the prize 
with an iloge on Montaigne, which was followed by other 
successful attempts His second successful essay, On Cnti- 
nsm, had the honour of being read by the author hefoie 
the Academy and the allied sovereigns who were then 
(April 1814) in Pans Under the restoration he was 
appomted, first, assistant professor of modern history and 
then professor of French eloquence at the Sorbonne. Here 
lie began and continued for about ten years a series of 
literary lectures which had an extraordinary effect on his 
younger contemporaries. The secret indeed of Villemain’s 
great popularity and immense influence is only to be xmder- 
stood by exact observation of the time at which he came. 
He had no very extraordmary gift of style, nor was he a 
very original thinker. But he had the great advantage of 
coming just before the Eomantic movement, of havmg a 
wide and catholic love of literature, and, at the same time, 
of not being an extremist AU, or almost all, the clever 
young men of the brilliant generation of 1830 passed under 
his influence ; and, while he enchanted those of Eomantic 
tendency by his constant reference to, and his frank appreciar 
tion of, the beauties of English, German, Italian, and Spanish 
poetry, he had not the least mchnation to decry the classics 
— either the classics proper of Greece and Eome or the so- 
called classics of France. In 1819 he published a book 
on Crmiwellt remarkable for a Frenchman of his day, and 
two years later he was elected to the Academy The time 
was more favourable than any previous time had been to 
literary men with political inclinations, and Yillemain was 
appointed by the restoration Government “ chef de I’lm- 
pnmene et de la hbrairie,” a post involvmg a kind of 
irregular censorship of the press, and afterwards to the 
office of master of requests Like others, however, Yillemain 
became more and more Liberal, and before the revolution 
of July he had been deprived of his office and had been 
elected deputy for Evreux. This secured his fortune under 
Louis Philippe’s reign, and, though he did not long sit in 
the lower chamber, he received a peerage in 1832. He 
was a very importent member of the council of pubhc 
instruction, and was twice minister of that department, 
while at the same time with his elevation to ^e upper 
chamber he vpas made secretary of the Academy. l3ns 
combination made him during the whole of the July 
monarchy one of the chief dmpensers of literary patronage 
in France; and, though he never drew on himself the 
personal ill-will which his friend and colleague Cousin 
attracted, it was almost inevitable that he should displease 
many for every one that he gratified. YiUemaia’s literary 


! position had moreover been somewhat left behind by the 
course of events, and in pohtics he was something of a 
doctrinaire For more than the last twenty years of his 
life he took no open part in pubhc affairs, though his hter- 
aiy activity contmued to be considerable, the books which 
he pubhshed being in part workmgs-up of his brilhaat 
Sorbonne courses Although he stiU retamed a great name 
and an important Academic position, his latei years are 
supposed to have been somewhat saddened by the differ- 
ence of his employments and consideration, as compared 
with those of his middle age. Yillemain, m fact, was a 
man who had at one time, diiefly by accident and coinci- 
dence, acquired a position to which he was not quite equal 
Some reflexions on him in the “ Notes et Pens6es ” to be 
found in Sainte-Beuve’s Causenes du Lundi, vol xi , are, 
as is too often the case in that collection when it refers 
to contemporaries, harsh. But it is certain that he had 
httle originahty of thought or definiteness of literary 
theory, that he was rather a clever exponent of ideas which 
happened to be popular than a convinced reasoner, and 
that he had an undue admiration of success. His death 
took place at Pans on 8th May 1867. 

YiUemam’s chief work is his Oours de la Liit^ature Fmngaise, in 
6 volumes, punted soon after he ceased lectuiing, and repnnted long 
afterwards in 1864 It la a veiy discursive took, containing literaiy 
judgmenis on all sorts of subjects, and illustiating very well the 
fashion in which Yillemam satisfied and stumilatea a generation 
which had just become aware that hterature was not hmited to 
the produefrons of the men of the grand sihcle Almost all his 
later works, winch are numerous, consist of collections of Academic 
iloges, lectmes, and hterary and histoneal essays As, however, he 
began with a substantive historical work so md he end with one, 
the posthumous History of Gregory VII , on which he had heen 
known to be engaged for many years, and the long delay of which 
had been the cause of not a few sai’casma Although a book of 
ment, it will hardly supplant YiUemam’s early Academic lectures as 
his title to remembrance and fame — such fame as is due to a teacher 
who succeeds m strmng up the hterary faculties of men more highly 
gifted than himself 

YILLENA, a town of Spain, in the provmce of Alicante, 
13 situated 37 miles by rail to the nortb-w^est of that to\\Ti, 
on the right bank of the httle river Yinalapo It has 
narrow winding streets, and is crowned by a picturesque- 
looking old castle. The slopes of the surrounding hills are 
clothed with vines, and there are also some extensive salt 
lagoons. The annual fair of YiUena (29th Sept.-6th Oct.), 
dealing in the produce of the neighbourhood, is still of 
considerable importance. The industries (soap -making, 
weaving, distiHing) are not extensive. The population 
within the municipal boundaries in 1877 was 11,424 

YILLENEUY]^SUE-LOT, a town of France, chef-Heu 
of an arrondissement in the department of Lot-et-Garoune, 
IS built on both sides of the river Lot, 22 miles north of 
Agen by a line which branches at Penne from the Agen 
and P6rigueux Eailvra.y. Large portions of the 13th- 
century ramparts, altered and surmounted by machicolar 
tions in the 15th century, still remain, and high square 
towers rise above the gates to the north-east and south- 
west. The principal arch of the bridge (13th century) 
has a span of 118 feet and is 59 feet m height, and was 
built in the reign of Louis XHI. Arcades of the 13th 
century surround a square Important markets of cattle, 
horses, wines, and Agen plums (i£120,000 worth exported 
annually) are held Boots and shoes, sausages, tinned 
foods, and buttons are made, and there are marble works 
and large mills. The population in 1881 was 9520 (com- 
mune 14,560) and in 1886 9780 (commune 14,693) Of 
these 1102 were prisoners at Eysses. 

YtUeneuve ongmated m a fortress built in. 1264 as a refoge for 
the inhabitants or Pujols, whose town had been destroyed m the 
Alhigensiaii War The English held it from 1279 to 1337, and 
a^un in the 16th century Less than a mile from Yillenenve the 
former abbey of Eysses, founded about the 7th century, stands on 
the site of the Imman town, of Exoisnm It is now used as a 
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centi'al prison, and accommodates atont 1200 prisoners. On tho I 
left bank of the Lot, 2 miles south of Yilleneuve, are the 18th- ] 
century -walls of Pujols. 

yiLLIEES, Geoege. See Bfckingham, Duke op. 

YILLON, i^ANCis (1431-1461?), whose real stirnameis 
a matter of mucli dispute, so that he is also called Corbueilj 
Corbier, De Moutcorbier, and Des Logos, though in literSf- 
ture Viilou is the sole term used, was born in 1431, and, as 
it seems, certainly at Pans The mixture of the real and 
the ironical in the singular poems called Testaments, -which 
form his chief, if not his only certain, work, make it very 
unsafe to speak positively as to such details of his life as 
depend upon them. Tet the Testaments, with some extant 
documents, are the only trustworthy information, that we 
have, Ihe legends and anecdotes which are told respecting 
him being for the most part of the most dubious, if not the 
most certainly apocryphal, character. It appears that he 
was bom of poor foUr, that his father died m his youth, 
but that hia mother was alive when her son was thirty years 
old The very name Yillon was stated, and that by no 
mean authority, the president Claude Fauchet, to be 
merely a common and not a proper noun, signifying 
“ cheat ” or “ rascal ” j but this seems to be a mistake. It 
is, however, certain that Yillon -was a person of loose life, 
and that he continued, long after there was any excuse for 
it in his years, the reckless way of hving common among 
the wilder youth of the university of Paris. He appears 
to have derived his surname from a friend and benefactor 
named Guillaume de Yillon, an ecclesiastic and a person 
of some property and position. The poet, either by his 
assistance or in some other way, became a student^ and 
took the degree of bachelor in 1450 and that of master in 
1452. Between this year and 1465 nothmg positive is 
known of him, except that nothing was known against him. 

On 4th June 1465 the first important incident of his life 
that is known occurred. Being in the company of a pnest 
named Giles and a girl named Isabeau, he met a certain 
Breton, a master of arts, who was also in the company of 
a priest, Philippe Chennoye or Sermoise or Sermaise A 
scuffle ensued ; daggers were drawn j and Sermaise, who 
is accused of ha-ving attacked Yillon and drawn the first 
Wood, not only received a dagger thrust m return, but 
a Wow from a stone which struck him down. Sermaise 
died of his wounds. Yillon fled, and was sentenced to banish- 
ment, — a sentence which was remitted in January 1456, 
the formal pardon being extant strangely enough in two 
different documents, in one of which the cnlprit is de- 
scribed as “Fraueois des Loges, autrement dit Yillon,’' in 
the other as “ Fr^ 9 ois de Montcorbier.” That he is also 
said to have describkl himself to the barber-surgeon who 
dressed hia own woimds as Micbael Piton is less surprising, 
and hardly needs an addition to the list of hia aliases It 
should, however, be said that the documents relative to 
this affair confirm the date of his birth, by representmg 
Mm as twenty-six years old or thereabouts A year k.ter 
he was again in trouble. Li his first broil “la femme 
Isabeau" is only generally named, and it is impossible to 
say whethOT she had anyliung to do with the quarrel In 
the aecctady Gathenne de Yaucelles, of whom we hear not 
. a Httlfi in poem?, is the declared causa of a scuffle in 
' WhicMYdloaEWa? ^seter^y beaten that to escape ridienle 
hd fled to he had an uncle who wa« & monk. 

|fe -was Were that he composed what is now 

known as the Of whi^ we shall apeak 

presently, with the resiof hfe posms^ and which, rt should 
be said, ^ows little or no suWi mkrk of OTOformd bitter- 
ness and r^ret for wasted life as f te in ev^ .sense greater 
successor the Grand, Teiianmt. Indeed YijlonV serious 
troubles were only hegmning, for hitherto he had been 
rather injured than guilty. He left Paris for Angers in 
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the very early spring of 1456-67, and shortly afterwards 
(in March) the chapel of the College of Navarre was broken 
open and five hundred gold crowns stolen. The inquiries 
set on foot discovered a gang of student robbers, one of 
whom, Guy Taharie, turned king's evidence and accused 
YiUon, who was then absent, of being the ringleader, and 
of having gone to Angers, partly at least, to arrange foi 
aimilfl.r burglaries there Other crimes were confessed by 
the accomphce, and Yillon was arrested, put to the tortuie, 
and condemned to be hanged, — a penalty which was actu- 
ally inflicted later on two of his gang, and which he com- 
memorated by anticipation in one of the most famous and 
remarkable of his poems, the sombre “Ballade des Pendus ” 
He escaped Montfaucon, however, by appealing from the 
bishop’s court, where as a clerk he had been tried, to the 
parlement of Paris, by wMoh body hia sentence was com- 
muted to banishmeut — ^that is, of course, banishment fiom 
the capital. Where he went and what he did for the next 
four years we do not know. It is certam that at one time, 

1 and probable that at more times than one, he was m corre- 
spondence -with Charles d’Orl6ans, and it is likely that he 
I raided, at any rate for some period, at that pnnce’s court 
I at Blois He had also something to do -with another prince 
of the blood, Jean of Bourbon, and traces are found of him 
I in Poitou, in Dauphin43 &e. But at his next certain appear- 
ance he IS again m trouble He tells us that he had spent 
the summer of 1461 in the bishop's prison (bishops weie 
I fatal to YiUon) of Meung Hjs crime is not kno-vm , but 
his enemy, or at least judge, was Thibault d’Auasigny, who 
held the see of Orleans Yillon owed his release to a 
general jaU dehvery at the accession of Louis XI , and 
became a free man agam on 2d October 

It was now that he wrote the Grand Testament, and 
this, the work which has immortalized him, is the last certain 
fact which is kno-wn of his life. If one could judge from a 
vague kind of internal evidence, it would seem likely that 
it IS really a testament, and that the poet died soon after- 
wards. iJthough he was only thirty at the date of this 
composition (which is unmistakable, because given in the 
book itself), there seems to be no kind of aspiration towards 
a new life, nor even any hankering after the old. Nothing 
appears to be left him but regret , his very spirit has been 
worn out by excesses or suffermgs or both. But, however 
this may be, he disappears from history Eabelais indeed 
tells two stones about him which have almost necessarily 
been dated later. One is a countryside anecdote of a trick 
supposed to have been played by the poet in his old age 
at ^int Maixent in Poitou, whither he had retired. The 
other, a coarse but pointed jest at the eaqpense of England, 
i is told as having been addressed by Yillon to Kmg Edward 
Y. during an ^e in that country. Now, even if King 
Edward Y. were not evidently out of the question, a pass- 
age of the story refers to the well-known scholar and man 
of science, Thomas Linacre, as court physician to the kmg, 
and makes YiUon mention him, whereas Linacre was only 
a young scholar, not merely at the time of Edward Y 's 
Buppos^ murder, but at the extreme date (1489) which 
I can be assigned to YiUon's life. For iu this year the first 
edition of the poet’s work appeared, ob-viously not published 
by himself, and with no sign in it of his having hved later 
than the date (1461) of 3ie Grand Testament It would 
be easy to dismiss these Eabelaisian mentions of Yillon as 
mere humorous inventions, if it were not that the author 
I of Fam^ruel was bom quite soon enough to have actually 
I seen yillon if he had hved to anythmg that could be called 
[ old age, that he almost certainly must have known men 
j who had kno-wu YiUon, and -that the poet undoubtedly 
spent much timein Eabelais’s own country on the banks of 
the lower Loire. 

The ohsounty, the unhappmeBs, emd the e-Til repute of Yillon’a 
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life woultl not be m tliemaelves a reason for the niinnte investiga- ] 
tion to which the events of that life have been subjected, and file 
result of which has been summed up here But hia poetical work, 
scanty as the certamly genuine pait of it is, Is of such extraordinary 
interest, and maiks such an epoch m the history of Euiopean liter- | 
ature, that he has been at all tunes an interesting figure, and, hke all 
very interesting figiues, has been often praised for (pialities quite 
other t^n those wmch he really possessed. Bodeau’s famous verses, 
in which Villon is extolled for havmg first known how to smooth 
out the confused ait of the old romancers, are indeed a prodigy of 
blunderuig or ignorance oi both As far as art, or the technical 
pait of poetiy goes, Vdlon made not the slightest advance on his 
predecessors, nor stood m any way in front of such contempoianes 
as his patron Charles d’Oxleana. His two Tcstmwnta (so o^ed by 
the apphoation to them of a regular dass-name of mediaeval poetiy) 
consist of eight-line stanzas of ezght-syllahled vei’ses, varied in the 
case of the &rand Testame\\i by the insertion of ballades and 
rondeaux of very great beauty and mterest, but not formally differ- 
ent in any way from poems of the same kmd for more than a 
century past really distinguishes Villon is the intenaer 

quality or his poetical feelmg and expiession, and what is peihaps 
^rogantly called the modem chaiacter of his subjects and thought. 
MemiBval poetry, with raie exceptions, and, with exceptions not 
quite 30 lare, classical poetiy, are aistmguiahed by their lack of what 
is now called the personal note In Vulon this note sounds, struck 
with smgular foice and skill Again, the simple joy of hving which 
distmguBhes both periods — ^the medimval, despite a common opinion, 
scarcely less than the ancient — ^has disappeared Even the not and 
rollicking of his earlier days are mentioned with fer less relish of 
remembrance than sense of liieir vanity This sense of vanity, 
indeed, not of the merely rehgious, but of the purely mundane and 
even half pagan kmd, is Villon’s most prominent characteristic It 
tinges his narrative, despite its burlesque bequests, all through , it 
IS the voiy keynote of his most famous and beautiful piece, the 
“Ballade des Dames dii Temps Jadia,” with its refi'ain “Mais ou 
aont les neiges d’antan ? ” as well as of his most danng piece of realism, 
the other ballade of “La Grosse Margot," with its burden of hope- 
less entanglement m shameless vice It is nowhere more clearly 
sounded than m the piece which lanks with these two at the head 
of his work, the “ Regrets de la BeUe Heanlmifere,” m which a 
woman, once young and beautiful, now old and withered, laments 
her lost charms So it is almost throughout his poems, includmg 
the grim " Ballade des Pendus,” and hardly excluding the very 
beautiful “ Ballade pour sa M^re,” with its description of smceie 
and humble piely. It is in the profound melancholy which the 
‘dominance of this note has thrown over Villon’s work, and m the 
suitableness of that melancholy to the temper of all generations 
smce, that his charm, and power have consisted, though it is difficult 
to conceive any tune at -v^ich his poetical merit cotud be ignored. 

TTi.q certamly genume poems consist of the two Testaments with 
their codicil ^he latter oontaiiung the “Ballade des Pendus,” or 
more properly “Bpitapho en Forme de Ballade,” and some other 
pieces of a similarly gnm humour), a few miscellaneous poems, chiefly 
ballades, and an extraordinary collection (called Le J ctrgoTk) of poems 
m argot, the greater part of which is now totally umntelligible, if, 
which may perhaps be doubted, it ever was otheiwise. Besides 
these, oeitain poems of no inoonaiderahle mterest are usually printed 
with Villon’s works, though they are certainly, or almost certainly, 
not his The chief are “Les Repues Franohes,” a curious series of 
verse stones of cheating tavern-keepers, &o , havmg some resemblance 
to those told of George p6ele,but of a broader and coarser humour. 
Those are beyond doiiht, if not the poet’s work, nearly contemporaiy 
with Mm, and may have some foundation in fact Anothei of these 
spmnoua pieces is the extremely nmuamg monologne of the “ Franc 
Arohier de Bagnolet,” m which one of the newly constitnted 
archers or regularly tramed and paid soldiery, who were extremely 
uapopular m France, is made to expose his own poltroonery. The 
third most important piece of thia kmd is the “Dialogue de 
Mallepaye et de Baillevent,” a dramatic conversation between two 
pennifesa spendthrifts, which is not without merit These poems, 
however, were never attributed to ViUon or printed with his works 
tiU far into the Ifith centiuy 

It has been said that the first dated edition of Villon is of 1489, 
■though some have held one oi more than one undated copy to be 
still earlier. Between the first, whenever it was, and 1642 there 
were no less fhau twenty seven editions, the most famous being that 
of dement Marot in 1583, one of whose most honourable distme- 
tions is the care he took of his poetical predecessors The P14iade 
movement and the nlpaaTcmug of the grand siicle put ViUon rather 
out of fevoux, and he was not again reprinted till early m the 18th 
■century, when he attracted the attention of students of old 
EVench bkfl Duohat, La Monnoye, and Prospei Marchand The 
first ontioal edition m the modern sense — that is to say, an edition 
founded on MSS (of which there axe in Villon’s case several, chiefly 
at Pans and Stockholm)— was that of the Abb4 Prompsault m 1832. 
The next and on the whole the most important was that of the 
bibliophile Jacob (P. Lacroix) in the Bibhothfeqna Elzevirienne 


(Pans, 1834). Smce tlien Villon has been frequently reprinted, 
very great mterest having been shown m him , but not much has 
been done to the text till the recent and uncompleted lahoui-a of a 
Dutch scholar. Dr Byvanck, who is occupied especially on the Stock- 
holm MS. On the other hand, from the literary and hiogiuphical 
view, Vdlon has been exhaustively studied of late, especially by 
M\T. Campaux, Vitu, and Longnon, the researches of the last-named 
(Pans, 1877) having probably ascertained eveiythuig that there is 
to know In England, too, attempts have been made to translate 
luB work, especiafly by the late D. G Rossetti, by Mr Swinburne, 
and by Mr Andrew Lang, whde a complete translation has been pro- 
duced by Mr John Pajme (G SA ) 

VILIJA, or WiLiTO, a Litlmanian government of west 
Kussia, has the Polish province of Suwatki on the W, 
Kotho and Vitebsk on the N. and E , and Minsk and 
Grodno on the E. and S. Its area is 16,421 square 
miles. Vilna lies on the broad marshy swelling, dotted 
wiUi lakes, which separates Polaitd {qv) fiom East 
Prussia and stretches east-north-east towards the Valdai 
Plateau. Its highest parts are a little more than 1000 
feet above sea-level. On its western and eastern boundanes 
Vilna 13 deeply trenched by the valleys of the ISTiemen and 
the Dwma. Devonian limestones crop out in the north- 
east Elsewhere they are concealed by the marine and 
freshwater limestones and sandstones of the Eocene period, 
which cover nearly the whole of Vilna , and these in their 
turn are overlain by thick layers of boulder clay, sands, 
and lacustrine deposits. The soil is for the most part 
clayey or sandy, fertile loam appearing only m the depres- 
sion watered by the Vilia Numerous lakes and marshes, 
partly covered with forests, and scarcely passable except 
when frozen, as well as wet meadow-land, occupy a large 
area in the central parts of Vilna. The Niemeu, which 
flows along the southern and western borders for more 
than 200 miles, is the chief artery of trade for the govern- 
ment, and its importance in this respect is enhanced by 
Its tributary the Vilia, which fliows west for more than 200 
miles through the central parts of Vilna, receiving many 
affluents on its course. Among the tributaries of the 
Niemen is the Berezina, which acquired renown during 
Napoleon’s retreat in 1812 , it flows in a marshy valley 
in the south-east. The Dwma for 50 miles of its course 
separates Vilna from Vitebsk. The combined traffic on 
the Niemen and the Dwma was valued at nearly £200,000 
in 1883 The chmate of the government is only shghtly 
tempered by its proximity to the Baltic Sea (January 21°*8 
Fahr, , July 64°*5) ; the average temperature at the town 
of Vilna IS only 43" 5 But in winter the thermometer 
descends very low, the minimum observed during the last 
six±y years being - 30°. The flora and fauna are inter- 
mediate between those of Poland and middle Kussio. The 
population of Vilna, which amounted to 1,223,260 in 
1883, consists chiefly of Lithuanians (36 per cent.) in the 
west and north and White Russians (46 per cent.) in the 
south and east. Jews make up 11 per cent, of the popula- 
tion , and the Poles, who constitute the landed anstocracy 
and the artisan classes of the towns, reach 7 per cent, A 
few Great Russians and Tatars, descendants of Crimean 
prisoners, must be added to the above. Roman Catholicism 
IS the prevaihng creed among the Lithuanians and Poles ; 
and the White Russians belong for the most part to the 
Greek and Nonconformist Churches. 

In spita of the unfertile soil, snffi.eient cereals are «owii for the 
needs of the population and to supply the distuleTies, The 
average crops of 1882-1886 were 1,010,000 quarters of rye, 44,000 
of wheat, 790,000 of vanous kinds of gram, and 9,840,000 bushels 
of potatoes Apart from finer breeds kept by a few landowners, the 
catde of the peasantry belong to inferior varieties In 1883 there 
were 203,620 horses, 303,100 homed cattle, 277,800 sheep, and 
238,800 pigs. More than one-third of the area is covered with 
forests, whence a considerable qnantity of timber is exported, 
partly to Germany, for shipbuiloing. A variety of petty trades 
are carried on in the villages of the forest remon, — sledges, cars, 
wheels, and wooden ware bemg made by Ihe peasants. Tar, 
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mtcb, and potasb are exported The manufactures ha\e only 
begun to develop of late. In 1884 there were 300 estabbahmonta 
employing 8020 men, and giving an annual output valued at 
£885,100 (aa against £200,000 in 1860) An active trade in 
tmiber, com, and flax (exported) and in manufactoed goods 
(imported) is earned on. Vilna is divided mto seven districts, the 
chief towns of which (with their popnlationa in 1883) aie— Vilna 
(see belon), Vileika (8906), Disna (8080), Lidy or Lida (7940), 
Oshmiany (4470), Svienciany (8510), and Troki (2440). 

yiLNA, or WiLNo, capital of the above government, 
18 situated 436 miles to the south-west of St Petersburg, 
at the junction of the Viha with the Yileika, and at the 
intersection of two great railway lines, one from St Peters- 
burg to Warsaw, the other from Libau to the mouth of | 
the Don. It is an old town, rich in historical associa- 
tions Its imperial palace, and the cathedral of St 
Stanislaus, containing the silver sarcophagus of St 
Caaimir, are fine buildings. The (Greek) cathedral of the 
Holy Virgm contains the remains of Prince Olgerd (bap- 
tized in 1377) and his family. The museum of antiquities 
has valuable historical collections of the region. The 
ancient castle of the Jagellonea is now a mass of rums. 
The old university, founded in 1576, was restored by 
Alexander I., but h^ been closed since 1832 for pohtical 
reasons; the only departments which remain in activity 
are the astronomical observatory and a medical academy. 
The scientific societies of Yilna, especially the medical and 
archaeological, are well known. In spite of the wax of 
1813, and the Polish rismgs of 1831 and 1863, the popu- 
lation has of late increased rapidly. In 1883 it numbered 
93,760. The inhabitants are chiefly Roman Cathohes in 
religion and Poles by nationahty The Jews are steadily 
increasing in numbers and now make more than one-third 
of the population. The town has an important trade in 
tunber (with Prussia), as also in corn. 

Eist&ry . — The temtoTy of Vilna baa certainly been occupied 
by the Litbnaniana since the lOtb century, and probably much 
earlier ; ilieir chief fortified town, Vilna, is first mentioned in 
1128. A temple to the god Perkunas stood on one of its hills till 
1387, when it was destroyed by Jagello, after his baptism. After 
1823, when Gedimin abandoned Troki, Vilna became the capital of 
Lithuania The formerly independent pnnoipalities of Minsk and 
lady, aa well as the temtory of Disna, which belonged to the 
Polotsk pnncipaliiy, were annexed by the Lithuanian prmces, and 
from that tuna Vilna, which was fortified by a stone wall, became 
the chief city of the lithuanian empire It was united with 
Poland when its prmce Casunir was dected (1444) to the Polish 
throne. In 1519 it had a prmtmg-offiee, and fifty years later the 
Jesuits founded there a coll^, which became later on a nniversify 
'But the plague of 1588, a fire in 1610, and still more the wars 
between Sussia and Poland, which began m the 17th century, 
checked its further growth The Eussians took Vilna m 1666, and 
in the foEowmg year it was ceded to Russia, The Swedes captnred 
it in 1702 and m 1706. The Rtissiaus again took possession of it 
in 1788 ; and it was finally annexed to Russia m 1795, after the 
partition of Poland, Ite Polish inhabitants took an active part m 
the risiugs of 1831 and 1868, for which they were severely punished 
by the Russian Government. 

YINCENHES, a town of France, in the department of 
vSeine, 4 miles east of Paris, vrith which it is connected 
by a railway and two tramways. H,e castle, formerly a 
royal residence, was begun by Louis VII in 1164, and 
rebuilt by Philip Augustus, Philip of Yalois, and Charles 
Y, Caiheriae dte’ Medici added two pavilions, finished in 
1614, wid<^ Lotus XEY, comaected by two covered galleries, 
which hfts been destroyed and the othmr hidden by 
'17af)0le<m altered t he cas tle into a vast maga- 
iidne of ' Yaf , fjoifis XVJLU. added an armoury , 

Lonip Pii$i;p 5 e n^erons casemates and a new' 
fort ear.thees^ aide ww^ constructed. Tbe population of 
Yimmne^ ?0,53& ht' 1881, was ?3,33f in 

The old'oiatie is a nadtan^e of 1258? by 785. The encloting 
wall wwotigteanyfikukedl^ nine mwersi, winch were out down to its 
level between 1808 and 1811, and now servo as bastii^ Yinoonnes 
isatonoea barraeks, a foitrks, an arsenal, and asohool of artfllery, 
and is the scene of most new arliUeiy experiments in France. The 
dorgon is a square tower 170 feet iugh, with walls 10 feet thick. 


The chapel, begun by Charles V in 1379, continued by Chailes VI 
and Francis I , and finished by Henry IL in 1662, has been recently 
restored In the saensiy is the monument erected m 1816 to the 
memoiy of the duke of Ibighien, who was shot in the castle moat 
in 1804 Vincennes possesses a mihtaiy hospital with 642 beds, 
and a statue of General Daumesnil, erected m 1878 The wood ot 
Vmcennes contains vanons mihtary establishments, an expeiimental 
farm, and the redoubts of Gravelle and La Faisandene In the 
lattei 13 the nomal school of military gymnastics. The wood, 
which now belongs to Pans, was laid out dining the second empire 
in imitation of the Bois de Boulogne. In the Lake of Gravelle 
the waters of the Marne are coUeeted in a reseivou’, holdmg iip- 
W’arda of 700,000 cubic feet The Marne flows 130 feet below. On 
the south border of the wood near Charenton is the asyhun of 
Vmcennes (600 beds), founded m 1866 for the benefit of conva- 
lescents from the hospitals 

YIHCENNES, a city of the Umted States, the county 
seat of Knox county, Indiana, is situated on the east bank 
of the Wabash, which is navigable to this pomt It is the 
centre of a f ertfie agricultural district, with extensive under- 
lying coal deposits, and is an important railroad centre, 
where seven railroads intersect These railroads have their 
workshops here, in which they employ a large munber of 
men. Besides this there are flour-mills, a woollen mill, 
furniture and cigar factories, and machme-shops. The 
population in 1880 was 7680, an increase since 1870 of 
42 per cent. Vincennes is the seat of a university, chai- 
tered in 1804 

The site of the city was settled in 1702 In 1768 the Butish 
became its possessors, and it remamed a British fort until captnred 
by Colonel G R. Clarke m 1779 From 1800 to 1813 it W'as the 
capital of Indiana Tenntory. 

VINOENT, or Yinoiintius, St, deacon and martyr, 
according to the Roman Bremar^, was born of noble 
parents at Huesca (Osca) in Spain, and was educated by 
Valerius, bishop of Zaragoza, who m due time ordained 
him to the diaconate Under the persecution of Diocletian 
he was arrested and taken to Valencia Having stood 
firm in his profession before Dacianus, the governor, be 
was subjected to excruciating tortures and thrown mto 
prison, where angels visited him, lighting up his dungeon 
with celestial hght, relieving his pams, loosmg hia bonds, 
and minglmg their voices with his in psalms of praise. 
Hm warders, having seen these wonders through the 
chinks of the wall, forthwith became Christians He was 
afterwards brought out and laid upon a soft mattress 
that he might regain sufScient strength for new torments ; 
but, while Dacianus was vainly meditating punishment, 
the saint gently breathed his last, as a crowd of bystanders 
kiMed his feet and treasured up his blood m napkins. 
The tyrant exposed the body to wild beasts, but a raven 
miraculously descended and protected it, it was then 
thrown into the sea, but could not be hid, and finally 
received decent buri^ The date assigned to his martyi- 
dom is 304 ; he is commemorated on 22d January, chiefly 
m Spam and the patriarchate of Lisbon. Prudentius 
(403) devotes a hymn to the details of his martyrdom ; 
PauhnuB calls him the glory and ornament of Spain , and 
m more than one of his discourses St Augustine has cele- 
bmted his praise. 

YINOENT, Gboegb: (1796-1831?), English landscape 
and marine painter, was born at Horwich in June 1796 
He studied art imder ^*01d” Crome, and at the age of 
fifteen b^an to contribute to the Norwich exhibition. 
From 1814 till 1823 he exhibited occasionally at the 
Royal Academy, and also m the Water-Colour Exhibition 
and the British Institution. In 1819 he removed from 
Norwi(fii to London, and he was a contributor to the Suf- 
folk Street gallery from its foundation in 1824 till 1830. 
He possessed great artistic ahihties ; but unfortunately 
he into dissipation, and his works became slight and 
hastily executed. Fmally he dropped out of sight, and 
he is believed to have died about 1831. His most im- 
portant work, a View of Greenwich Hospital, was shown in 
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tlie International Exhibition of 1862. His London from 
the Surrey Side of Waterloo Bridge is also a fine work. 

VHICENT OP Bpaitvaib, or ymcENrnrs Bellova- , 
CENSis (c 1190-c. 1264), the encyclopedist of the Middle 
Ages, was probably a native of Beauvais ^ The exact dates 
of his birth and death are unknown A tolerably old tradi- 
tion, preserved by Louis a Valleoleti {c 1413), gives the 
latter as 1264 but Tholomaeus de Luca, Yincent’s younger 
contemporary {6b 1321), seems to reckon him as living 
during the pontificate of Gregory X (1272-1276). If we 
assume 1264 as the year of his death, the immense volume 
of his works forbids us to thmk he could have been bom 
much later than 1190 Very httle is known of his career 
A plausible conjecture makes him enter the house of the 
Dominicans at Paris between 1216 and 1220, from which 
place a second conjecture carries him to the Dominican 
monastery founded at Beauvais in 1228-29 There is no 
evidence to show that the Vincent who was sub-pnor of 
this foundation in 1246 is the encyclopsedist ; nor mdeed 
IS it likely that a man of such abnormally studious habits 
could have found time to attend to the daily business routine 
of a monastic establishment. It is certain, however, lhat 
he at one time held the post of "reader” at the monas- 
tery of Royaumont {Mom Eegaks), not far from Pans, on 
the Oise, founded by St Louis between 1228 and 1235. 
St Louis read the books that he compiled, and supplied 
the funds for procuring copies of such authors as he re- 
quired for his compdationa. Queen Margaret, her son 
Philip, and her son-m-law Theobald V of Champagne and 
Navarre are also named among those who urged him to 
the composition of his “httle works,” especially the He 
Imhtuhone Pnmfvpmi. Though Vincent may well have 
been summoned to Eoyaumont even before 1240, there is 
no actual proof that he hved there before the return of 
Louis IX. and his wife from the Holy Land, early in the 
summer of 1254 But it is evident that he must have 
wntten his work De ErvdiUone Filiorwn Regahum (where 
he styles himself as “Vmcentius Belvacensis, de ordine 
prsedicatorum, qualiscumque lector in monasterio de Eegah 
Monte ”) after this date and yet before January 1260, the 
approximate date of his Tractatus Gonsolatorvus. "When 
he wrote the latter work he must have left Eoyaumont, 
as he speaks of returning from the funeral of Prince Loins 
(15th January 1260) " ad nostram domum,” a phrase which 
can hardly be explained otherwise than as referring to his 
own Dominican house, whether at Beauvais or elsewhere 
The Maous Speeulumi, tiie gi-eat compendium of all the knowledge 
of the Middle Ages, as it left the pen of Yineent, seems to have 
consisted of three parts only, viz , the Speculum NaiurcUe, Doe- 
trinale, and Eiatoi'mle Such, at least, is ilchard's conduaion, 
derived from an examination of the earhest extant MSS All the 
prmted editions, however, consist of four parts, the additional one 
being entitled Speculum Morale. This has been ele^ly shown to 
be the production of a later hand, and is ascnbed by Bohard to the 
penod between 1310 and 1326 In arrangement and style it is 
quite different from the other three mits, and mdeed it is mamly 
a compilation from Thomas Aqmnaa, Stephen de Bonrbon, and two 
or three other contemporary wnters. 

The Speculum Naturale fills a bulky foho volume of 848 closely- 

e ‘ id double -columned wea It is divided mto thirfy-two 
and 3718 chapters It is a vast summary of all the natural 
liistory faiovm to western Europe towards the middle of the 18th 
century It is, as it were, the great temple of mediaeval smenoe, 
whose floor and walls are inlaad with an enormous mosaic of skil- 
fully-arrai^ed passages from Latm, Greek, Arabic, and even Hebrew 
authors To each quotation, as he borrows it, Vmoent prefixes the 
name of the book and author from whom it is taken, disnngaiahing, 
liDwever, his own remarks by the word “actor " The Speculum 
NniuraHe is so conatructed that the vanons subjects are dealt with 
^ He 18 sometimes styled Vinoeutius Burgundus ; but, according to 
]VL Dannou, this appellation cannot be traced back fnrttier than the 
first half of the 15th century. 

® Apparently confirmed by the few enigmatical hues preserved by 
ilohard from hia epitaph — 

“ Pertnfit iste necarn post annos mlUe finoentos, 

Sexaginta decern sex lialM, sex mlM retentos 


according to the oi-dei of their creation , it is m fact a gigantic 
commentary on Genesis i Thus bk. i. opens with an account of 
the Tnniiy and its relation to creation , tlieu follou s a sunilai senes 
of chapters about angels, their attributes, powers, ordera, kc , down 
to such mmnte points as their methods of communicating thought, 
on which matter the author decides, in his own person, that they 
have a kmd of intelligible speech, and that with angels to think and 
to speak are not the same process The whole hook, m fact, deals 
uuth such things as were with God “in the beginning ” Bk u 
treats of our own world, of light, colour, the four elements, Lueifei, 
and his fallen angels, thus corresponding m the mam with the 
sensible world and the w ork of the first day. Bks. m. and iv deal 
with the phenomena of the heavens and of time, which is measured 
by the motions of the heavenly bodies, with the sky and all its 
wonder^ fire, rain, thunder, dew, winils, &e Bks v.-xiv ta.’eat of the 
sea and the dry laud, they discourse of the seas, the ocean, and the 
great rivers, agncultural o^ierations, metals, precious stones, plants, 
herbs, with their seeds, giuins, and jmces, trees wild and cultivated, 
their i^its and their saps Under each species, where possible, 
Vmeent gives a chapter on its use in medicine, and he adopts for the 
most part an alphabetical arrangement. In hk vn c 7 he incident- 
ally discusses iraat would become of a stone if it were dropped down 
a hole, pierced right through the earth, and, euriou.sly enough, de- 
cides that it would stay m the centre Bk xv deals with as- 
tronomy — the moon, stars, and the zodiac, the sun, the planets, the 
seasons, and the calendar Bks. xn and xvii treat of fowls and 
fishes, mainly m alphabetical order and with reference to their 
TnBfhnql qnahties Bks xviii -xxin deal in a similar vr&y with 
domesticated and wild anmials, including the dog, seipent^ bees, 
and insects , they also mclude a general treatise on anunal physi- 
ology spread over hks xxi -xxu. Bks xxiiL-xxvm discuss the ray- 
ch^gy, physiology, and anatomy of man, the five senses and their 
organs, sleep, dieams, ecstasy, memory, reason, &c The remain- 
ing four books seem more or less supplementary , the last (xxxii ) 
18 a summary of geogiaphy and history down to the year 1260, 
when the hook seems to have been given to the woild, perhaps along 
wuth the Speculmn Mstorzale and possibly an earlier fonn of the 
Speculum Doctnnale 

The Speculum Doctrinale, in seventeen books and 2374 chapters, 
IS a summary of all the scholastic knowledge of the age ana does 
not confine itself to natural history It is intended to be a practical 
mpuna l for the student and the ofBcial alike , and, to fulfil this 
object, it treats of the medianic arts of life as well as the subtleties 
of the scholar, the duties of the pnnce, and the tactics of the general 
The first hook, after defining philosophy, &c., gives a long Latin 
vocabulary of some 6000 or 7000 words. Grammar, logic, rhetoric, 
nu d poetry are discussed in bks u and ni , the latter including 
several well-knowTi fables, such as the Lion and the Mouse Bk. 
IV. treats of the virtues, each of which has two chapters of quota- 
tions allotted to it, one in prose and the other in vei-se. Bk v. is 
of a somewhat similar nature With bk, vi. we enter on the practi- 
ce part of the work , it deals with the are ceconomicct, ana gives 
du’ectiona for building, gardening, sowing, reaping, rearing cattle, 
and tending vineyards , it includes also a kmd of agricultural 
nlmauan for each month m the year Bks. viL-ix have reference 
to the ara poMica • they contain rules for the education of a prince 
and a summary of the forms, terms, and statutes of canonical, civil, 
and criminal law Bk. xn is devoted to the artes meehaoiicB, 
namely, those of weavers, smiths, armourers, merchants, hunters, 
and even the general and the sador. Bks. xm-xiv deal with 
mpdimuB both in practice and m theory they contain practical 
rules for the preservation of health accordmg to the four seasons 
of the year, and treat of various diseases from fever to gout Bk. 
XV deals with physics and may be regained as a summary of the 
Speculum NeduraU Bk xn is given up to mathematics, under 
which head are included music, geometi’y, astronomy, astrologj, 
weights and measures, and metaphysics It is noteworthy that in 
thin book Vincent shows a knowledge of the Arabic numerals, though 
he does not them by this name With bun the unit is termed 
“digitus”, when multiphed by ten it becomes the “articulus”; 
while the combination of the articulus and the digitus is the 
“mimfinis compositus.” In this chapter (xn. 9), winch is super- 
scribed “ actor, he clearly explains now the vdue of a number 
mcreases tenfold with every place it is moved to the left. ^He is 
even acquainted with the later invention of the “cifra” or cipher. 
The last hook (xni.) treats of theology or (as we shoidd now say) 
mythology, and winds up with an account of the Holy Scriptures 
and of the fathers, from Ignatius and Dionysius the Areopagite to 
Jerome and Gregory the Great, and even of later writers from 
Isidore and Bede, through Alenin, Lanfranc, and Anselm, down to 
Bernard of Clairvaux and the brethren of St Victor. 

Aj 3 the fifteenth book of the Specuhim Doctnnale is a summary 
of the Speculum Maturale, so the Speculum Hzatonale may be re- 
mrded as the expansion of the last book of the same work It con- 
sists of thirty-one books divided mto 3798 chimters. The first book 
opens with the mysteries of God and the angels, and then passes on 
to the works of the six days and the creation of man. It includes 
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ilisaertations on the vanona vices and virtues, the different arts and 
sciences, and cames doivn the history of the ■world to the sojourn 
in Egypt. The nest eleven books (ii -xu.) conduct us through 
sacred and secular history down to the timmph of Chnatianity 
under Constantine The story of Barlaam and Josaphat occupies a 
great part of bk. xv. ; and bk svi. gives an account of Darnel’s 
nine kingdoms, m which account Yincent differs from his professed 
anthonty, Sigebert of Gemblous, by reckoning England as the 
fourth instead of the fifth. In the chapteis devoted to the angines 
of Bntain he relies on the Brutus legend but cannot carry his cata- 
logue of British or English kings further than 735, where he 
honestly confesses that his authorities fail him. Seven, more books 
bring us to the rise of Mohammed (xxui.) and the days of Charle- 
magne (xxiv ) Vincent’s Charlemagne is a cnnons medley of the 
great einperoi of history and the champion of romance He is at 
once the gigantie eater of Turoin, the huge ■warrior eight feet high, 
■who conld lift the anned kniMt standmg on his open, hand to a 
level with his head, the emsiSing eoiKjneror of Jerusalem m days 
before the crusades, and yet ■with all this the temperate drinker and 
admirer of St A.'ugustme, as Ms character had filtered down through 
various channels from the historical pages of Egmhard, Bk. xxv. 
includes the first cnisade, and in the course of bk. xxix , which 
contains an account of the Tartars, the author enters on what is 
almost contemporary history, winding up in bk ■gm. mth a short 
narrative of the crusade of St LonS in 1260 One remarkable 
feature of the Speculum Eistoriale is Vmcent’s constant habit of 
devoting several chapters to selections from the writmgs of each 
great author, ■whether secular or profane, as he mentions hun in, 
tlie comae of his work. The extracts from Cicero and Ovtd, Ongen 
and St John, Chrysostom, Augustine, and Jerome, are but specuuens 
of a useful custom which reaches its culminating point in, hk. 
xxvm., which is devoted entirely to the wn^tmgs oi St Bernard. 
One mam fault of the Speculuvi HistormU is the imdnly large 
space devoted to miracles. Pour of the modiseval historians from 
whom he quotes most frmnently are Sigebert of Gembloux, Hugh 
of Pleury, Helmand of Iroidmont, and "William of Malmesbrny, 
■whom he uses for Continental as wdl as for English history. 

V lucent lias thus hardly any claim to be reckoned as an ongmal 
■writer. But it is difficult to speak too highly of his iTmnpTKiA m- 
dnstry m collecting, classifying, and arranging these three huge 
volumes of SO books and 9886 chapters The nndertalang to com- 
bine all human knowledge into a single -whole was m itself a colossal 
one and could only have been bom in a mmd of no mean order 
Indeed more than six centunea passed before the idea was again 
resuscitated \ and even then it reqmred a group of bnlliant Prench- 
men to do what the old Dominican had earned out The 

number of -wnters quoted hy Vincent is almost incredible in the 
Speculum N'atLt.rale alone no less than 350 distmct works are cited, 
and to these must be added at least 100 more for &e other two 
Specula His reading ranges from Arabian philosophers n-p il na-tural- 
ists to Anstotle, Eusebius, Cicero, Seneca, Julius Csesar (whom ha 
calls JuKns Celsus), and even the Jew Peter Alphonso. But 
Hebrew, Arabic, and Greek he seems to have known solely thrn ngh 
one or other of the popular Latin versions. 


A lisrt of ^cent's worits, both MS. Md printed, 1*111 bo found In the EieUAn 
LittirafnsdeJ'miice, Tol, ivhl.andlnEabard. The ITmctattcs ^luoZatoriujnni 
Jlforfe AmM and the Xi6er de EruMtloTtA Faionim JtegaUum (dedicated to Quren 
Mar^t) WOT printed by Amerbach at Basel In December 1480. The Lther de 
InstUutUmt Prljic^jum hae never yet been printed, and -the only MS copy the 
■writer of this artiide baa been able -to consnlt does not contain in Its lOThigne 
ajl the tafarmation -which Ecihard seems to imply is to be found there. The 
so-caHed first edition of the " ’ — .. . 


three gennine Speauia (c. 148M0), -with -^^ioih has been bound ni 
Jlfomie first printed by MenteUnJa 1478-76), (T 


op IjEB i jrs, St, an ecclesiastical writer of 
the Western. Church, of whose personal history hardly any- 
t^g is known, except that he was a native of (jfaul, pos- 
sibly brother of St Loup, bishop of Troyes, that he became 
a monk and priest in the monastery of Lennnm (island of 
St Honorat opposite Cannes), and ^at he died in or about 
4fiQ. , From himaelf we fur^er learn that only after long 
an# ^ experience of worldly turmoil did he betake him- 
to ixaven of a religious life, In 434, three years 
aft^ tie co^nc^ of ^Iphesus, ho wrote the Commomtorimn 
km'‘etMQfrvm mmicAet, in whidi 
the £unons threefoH ^test ©f csfthodoxy is laid do'wn nud 
applied, — quod aofaoper, quod ab omnibus 
creditum est’^ It is not altbg^ther improbable that Vincent 
of Lm'ins was also the author of the Smnipelaglan 'treatise 
against Au^tinianism which is deai; with by Prosper of 
Aqiiitania in his I*ro doctrim re^fpondones ad 

fapitiUa ol^ecUonvM Yivxenivsn/xfVfOit, 


The GommmUoHim has been edited by Baluze (Pans, 1663, 1669, 
and 1684), and by Klupfel (Vienna, 1809) It also ocem-s in voL 
1. of Migne’s Patrol, curs compl. (1846). 

VINCENT DE PAUL, St (1676-1660), founder of the 
“ Congregation of Pnests of the Mission," usually known 
as Lazabites {q v ), was bom on 24th April 1676 at Pony 
near Dax (Landes), where his father owned a small farm. 
It was originally intended to tram him for the ordinary 
pastoral life of the peasants of the Landes, but he soon 
showed other aptitudes, and after passmg through the 
school at Dax he studied at Toulouse, and was ordaiued 
to the priesthood m 1600. Some time afterwards, while 
on board a felucca off Marseilles, he had the misfortune to 
be captured by Barbary pirates, who took him to Tunis and 
sold him as a slave. His third master, who happened to 
be a renegade Italian, he succeeded m converting, and both 
managed to make their escape, landing at Aigues-Mortes 
near Marseilles in June 1607. After short stays at Avignon 
and Rome, Vmcent found his way to Pans, where he 
became favourably known to Monsieur (afterwards cardinal) 
de BdruUe, who was then engaged in foundmg the con- 
gregation of the French Oratory. At BdruUe’s mstance he 
became curate of Chchy near Pans (1611), but this charge 
he soon exchanged for the post of tutor to the count of 
Joigny at Folleville, m the diocese of Amiens, where he 
first developed the idea of those “ missions " with which 
his name is associated. In 1617 he accepted the curacy 
of Ghfiitrilon-lfes-Dombea (or sur-Chalaronne), and it was 
here that he received from the countess of Joigny the 
means by which he was enabled to found his fii’st “ con- 
fr^ne ” The subsequent history of the priests of the mis- 
sion will be found in the article Lazabites Among the 
works of benevolence with which his name is more imme- 
diately and personally associated are the establishment of 
a hospital for galley slaves at Marseilles, the institution 
of two establishments for fonndhngs at Paris, and the 
organization of the “ FiUes de la Clharitd " He died at 
Paris on 27th September 1660, and was huned m the 
church of St Lazare. He was beatified by Benedict XIH 
in 1729 and canonized by Clement XII m 1737, hia 
festival (duplex) being observed on 19th July. 

Vj^OENT FERRER, St (1366-1419), a great Spanish 
Dominican preacher, was bom of respectable parentage at 
Valencia on 23d January 1366. In February 1374 he 
took the Dominican habit, and after spending some years 
in teaching, and in completmg his theological studies, he 
was hcensed to preach. He graduated as doctor of theo- 
logy at Lerida in 1374, and his sermons in the cathedral 
of Valencia from 1385 onwards soon became famous. 
Cardinal Peter de Luna took bim with him to Paris in 
1391 ’j and on his own election to -tbe pontificate as anti- 
pope Benedict XIH. made Ferrer hia confessor and master 
of the sacred palace. Findmg, however, the ecclesiastical 
atmosphere of Avignon an uncongenial one, he in 1397 
resumed his work as a preacher, and Spam, France, Italy, 
Germany, and Great Britain and Ireland were successively 
visited by hurt , and in every case numerous conversions 
were the result of his eloquence, which is described as 
haying heeu singularly powerful and moving. In 1412 
he was delated hy his native city to take part in the 
election of a successor to the vacant cro-wn of Aragon; 
and- in 1416 he received a special invitation to attend the 
council of Constance, which, however, he does not appear 
to have accepted. He died at Vannea on 6th April 1419, 
and was canonized by Oahxtus III. in 1456, his festival 
(duplex) being observed on 6th Apnl 

■VINCI. See Leonabdo da Vinci. 

VIN DELICIA, or the country of the Vmdelici, is a 
name of ■the Roman province which was also called Rhsetia 
Secunda. See Rhjtoa. 
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VIN’E. Of the grape Tines {Vitis) V. vinifera is the 
species best known and longest cultivated ; but out of ten 
species that grow wild in the United States four (F. 
rotundifolia, V. Labrusca, F. sestivalis, and F. cordifoUa), 
according to Engelniann, are cultivated and have given 
origin to numerous derivatives used for wine-making pur- 
poses. Some of the American varieties have been intro- 
duced into France and other countries infested with Phyllo- 
xera, to serve as stocks on which to graft the better , 
kinds of European vines, because their roots, though per- 
haps equally subject to the attacks of the insects, do not 
suffer so much injury from them as the European specias. 
American vines should not, ho%vever, be introduced for 
grafting or other purposes into a vme-growing country 
hitherto free from Phylloxera, but only into those in which 
the insect has already spread. 

Although the genus Fitis comprises, according to Ben- 
tham and Hooker, more than two hundred species, mostly 
natives of tropical or subtropical regions, yet less than 
^ half-a-dozen species have any 

economic value, while the great 
'WP interest centres in fom* or live 
^ j only. Vines have woody climb- 

ing stems, with alternate, pahn- 
to ately-lobed, or in some 
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Vine, (i.) Flower after fall of petals ; magnified, (ii.) Fruit ; reduced, 
(iii.) Foliage, tendril, and inflorescence ; reduced. 

cases {Ampelo 2 ms, Gissus) compound (digitate), leaves, pro- 
vided at the base wdth small stipules. Opposite some of 
these leaves springs a tendril, the nature of which is obvi- 
ous from the numerous transitional states it offers between 


the ordinary form of tendril and the inflorescence. The 
flowers are small, green, and fragrant, and are arranged 
in dense clusters. Each has a small calyx in the form of a 
shallcwrim, sometimes four-lobed or five-lobed, or toothed. 
Within this is an equal number of petals, winch in the 
true vines cohere by their tips and form a cap or hood, 
which is pushed off when the stamens are ripe. In other 
species (and as a malformation in the vine itself) the petals 
are free and spreading. Four or five free stamens, placed 
opposite the petals, spring from a fleshy ring or disk sur- 
rounding the ovary, each bearing a two-celled anther. 
The ovary is surmounted by a sessile stigma and is more 
or less completely two-celled, with two erect ovules in each 
cell. This ripens into the berry and seed. Planchon, in 
his monograph of the Ampelidex (1887), divides the genus 
Fitis into numerous genera of equal rank. He retains, 
however, the grape vines under their original name. The 
cultivated vine has usually hermaphrodite flowers ; but, as 
it occurs in a wild state, or as an escape from cultivation, 
the flowers manifest a tendency towards unisexuality; 
that is, one plant bears flowers with stamens only, or only 


the rudiments of the pistil, while on another plant the 
flowers are bisexual. Exclusively female fioivers without 
stamens do not appear to have been observed. Seedling 
plants from the cultivated vines often produce unisexual 
flowers, thus reverting to the feral type. Perhaps the ex- 
planation of the fact that some of the cultivated varieties 
are, as gardeners say, “bad setters,” — i.e., do not ripen their 
fruit owing to imperfect fertilization, — is to be sought in 
this natural tendency to dioecism. 

The conformation of the vine stem has elicited a vast 
amount of explanatory comment. The most generally 
accepted explanation is the “sympodial” one. According 
to this, the shoot of the vine is a “ sympode,” consisting 
of a number of “podia” placed one over the other in 
longitudinal series. Each podium consists of a portion of 
the stem bearing one or more leaves, each with an axil- 
lary bud or buds, and terminating in a tendril or an inflor- 
escence. In Y. Labrusca there is a tendril opposite to each 
leaf, so that the podium bears only a single leaf. In other 
species there is a definite arrangement of the leaves, some 
with and others without tendrils opposite to them, the 
numerical order remaining constant or nearly so. These 
arrangements have doubtless some reference to climatic 
phenomena, continuity of grow’th being arrested by cold 
and promoted by warmth. In any case it is obvious that 
these facts might be turned to practical ends in cultiva- 
tion. A vine, for instance, that produces bunches of 
grapes at each joint is preferable to one in which there 
are several barren joints, as a larger quantity can be grown 
wdthin a smaller area. The ]iractice of pruning or “ stop- 
ping,” as explained under Hoeticulttjkb (vol. xii. p. 277), 
is consciously or unconsciously regulated by the mode of 
growth. The tendril or inflorescence, according to the 
views above explained, though in reality terminal, is bent 
to one side ) hence it appears to be lateral and opposite to 
the leaf. While the tendril is thus diverted from its 
orginal direct course, the axillary bud of the leaf opposite 
the tendril begins a new podium, by lengthening into a 
shoot which assumes the direction the tendril had prior to 
its deflexion. This new podium, now in a direct line with 
its predecessor, produces leaves and ends in its turn in a 
tendril or inflorescence. A third podium succeeds the 
second, and so on. Other authorities explain the forma- 
tion of the tendril and its anomalous position opposite to 
a leaf by supposing that the end of the stem bifurcates 
during growth, one division forming the shoot, the other 
the tendril or inflorescence. It is not possible within the 
limits at our command to specify the facts and arguments 
by which these theories are respectively supported. Prac- 
tically the tendrils assist the plant in its native state to 
scramble over rocks or trees. As in the case of similar 
formations generally, they are endowed with a sensitive- 
ness to touch which enables them to grasp and coil them- 
selves round any suitable object which comes in then' 
way, and thus to support the plant. The tendrils of the 
Virginian creeper ( Fitis or Ampelopsis hederacea ; the 
ParthenocissUrS quinquefolia of Planchon) are branched, 
each branch terminating m a little .sucker-like expansion 
by means of . which it adheres firmly to walls or rocks. 
This is especially noticeable in the Japanese species now 
so commonly grown against walls under the name of 
Auipelopsis Veitchii (the Parthenocissus tricusjndafa of 
Planchon), The extremities of these tendrils turn aumy 
from the light, and by this means they are enabled to enter 
crevices, inside which they expand and fix themselves, 
just as the lewis or key, used by stoue-masoim, is fixed 
into blocks of stone. The anomalous position of the 
stamens in front of the petals is explained by the abortion 
or non-development of an outer row of stamens, indica- 
tions of which are sometimes seen on the hypogynous disk 
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encircling the ovary The seeds or grape stones are some- 
what club-shaped, with a narrow neck-like portion beneath, 
which expands into a rounded and thickened portion 
above. On the inner or central side of the seed is a ndge 
bounded on either side by a shallow groove. This ndge 
indicates the point of union of the “ raphe ” or seed-stalk 
with the seed ; it serves to distinguish the varieties of V. 
mmfera from those of other species. In the true vines 
the neck of the seed is much longer than in the Amencan 
vines, and the ndge or “ chalaza” occupies the upper half 
of the seed, not the middle portion, as in the Amencan 
kinds In endeavouring to trace the filiation and a ffin i t ies 
of the vine, the characters afforded by the seed are spe- 
cially valuable, because they have not been wittingly inter- 
fered with hy human agency. Characters derived from 
the size, colour, or flavour of the berry are of less value 
for historical or genealogical purposes than those which 
are the outcome of purely natural conditions 

The native country of the European vine is considered 
to be the region south of the Caspian. From this pre- 
sumed centre it has spread eastwards into Central Asia 
and westwards to both sides of the Mediterranean, Central 
Europe, and as far north as Belgium (Planchon) Eegel 
has propounded the notion that the cultivated vine origm- 
ated as a hybnd between V. vulpina and F. Ldbrmca^ 
both hTorth-Amencan species \ but he offers little evidence 
in support of his opinion, which has not received the 
assent of botanists generally. It is interesting to note 
that grape stones have been found with mummies in 
Egyptian tombs of not later age than 3000 years. The 
seeds, according to Engelmann, have the characteristics of 
those of F. vimfera, but show some very slight variations 
from the type of seed now prevalent. Among the Greeks 
in the time of Homer vrine was in general use. The cul- 
tivation of the vme must also have been introduced mto 
Italy at a very early period In Yirgil’s time the varieties 
in cultivation seem to have been exceedingly numerous j 
and the vaned methods of training and culture now in use 
in Italy are in many cases identical with those described by 
Columella and other Eoman waters (comp. HoBKGULTTmE, 
vol. XU, pp. 233, 277). Grape stones have been found 
among the remains of Swiss and Italian lake dwellings of 
the Bronze penod, and others in tufaeeous volcanic deposits 
near Montpelher, not long before the histone era 

THie vme requires a high summer temperature and a 
prolonged period in whi^ to ripen its fruit. Where 
these are forthcoming, it can he profitably cultivated, even 
thou^ the whiter temperature he very low. Tchihatchef 
mentions that at Erivan in Eussian Armenia the mean 
winter temperature is 7“'1'0. and falls in January to - 30" 
C., and at Bokhara the mean temperature of January is 
4® 0. and the minimum - 23® C., and yet at both places 
the vine is grovm with success In the Alps it is profit- 
ably cultivated up to an altitude of 1870 feet, and m the 
noi^ of Piedmont as high as 3180 feet. At the present 
time the limit of profitable cultivation in Europe passes 
from Brittany, lat. 47® 30', to beyond the Ehine by Li4ge 
and through Thuringia to Silesia in lat 61® 65' (Grise- 
bach), Ih former centuries vines were cultivated to the 
north of this region, as, for instance, in Holland, m Bel- 
gium largely, and m England, where they might stdl be 
groTvn. Indeed experiments have lately been made in 
this direction near Cardiff in South Wales. The yield is 
satisfactory and the wine made, the variety known as 
Gamay noir, is described as being hke still champagne. 
In the Middle Agei^ owing to various causes, the better 
wines of Prance and Geripany could not be obtamed in 
England except at prohibitive prices) bui^ when this 
state of thin^ ceased and foreign wine could be imported, 
the English consumers would no longer tolerate the iu- 
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! ferior productions of their own vineyards It is also prob- 
able that the English mixed sugar or honey with the 
wine and thus supphed artificially that sweetness which 
the Fr>gbHli sun denied. It is a cui'ious fact that at the 
present day much or even most of the wine of finest quality 
IS TTiftHA at or near to the northern limits of possible 
cultivation with profit. This cu'cumstance is probably 
explained by the greater care and attention bestowed both 
on the cultivation of the vine and on the manufacture of 
the wine m northern countries than in those where the 
chmate is more propitious The relative infenonty of the 
wines made at the Cape of Good Hope and in Australia 
is partly due to variations of chmate, the vine not yet 
having adapted itself to the new conditions, and partly to 
the deficient skill of the manufacturers. That such inferi- 
ority may he expected to disappear is suggested hy the 
success of vine-culture in Madeira and the Canary Islands. 

The development of other species of Vitit, such as the 
cunous succulent species of the Soudan and other parts 
of eqimtonal Africa, or the numerous kinds in India and 
Cochin China, is of course possible under smtable con- 
ditions ; but it IS obvious that an extremely long period 
must elapse before they can successfully compete with the 
product of many centuries. 

For currants and raisms, both produced by varieties of 
the grape-vine, see the respective articles 

Apart from their economic value, vines are often culti- 
vated for purely ornamental purposes, owing to the elegance 
of their foliage, the rich coloration they assume, the shade 
they afford, and their hardihood. (m t. m.) 

Diseases of Vikbs. 

The organic diseases which affect the vme may be divided into 
two cat^nes, those caused by insects and those caused by pai-a- 
sitiefungL 

Diseasaa Caused ly Inseds — Kaltenbach in 1874 enumerated Insect 
thirty-two species of msects which injure the vme , and smee then enemiea 
others have been added to the hat We here de^ only with the 
most important Amongst those which attack the leaves and 

onng buds a beerie, Anomala miis, one of the Searalmdse, 

oes great harm m some parts of southern Eiuope by devouring 
the soft tissue of the leaves. A genus of weevils, OtiorhyncMts, 
contains several species which are inj’iunous to the vine, chiefly by 
the adult beetie devouring the buds 0 rwueus^ Ivirttconvis, pidpes, 
nigntus, hgtistiei, and stUcatus are all reported fiom vaiious places 
as domg damage ; the larva of the last-mentioned species 
attacks the roots of the vine, causing the shoots to be small and 
ultimately brmgmg about the deatii of the plant. Foi’tunately the 
mamhera of this genus have no wings, so that the damage they 
cause IS to a great extent localized. The same kmd of mjuiw la 
caused hy a small Chrysomeleous beetle, Eumolpus mtis The 
larvae of several Lepidoptera attack the vme in the same way, 
destroying the young buds. Amongst these N'miia typica, Agrotis 
irdaei., and A, jpronuia may be mentioned. The larva of Tortnx 
ptileriana, m the early sumg weaves the young vine leaves to- 
gether, and, enclosed m this nest, devours the soft tissue at leisure 
The im^o emerges from the chrysalis m July and shortly after lays 
its eggs upon the upper surface of the vine leaf. After a few weeks 
the catei^Qillars emerge and continue their woik of destruction 
LdTints c^hcMes, one of the 8eaffala%dsi, is veiy injunous m 
vineyarda which have a dry sandy soil The beetles live in pairs 
in holes in the ground ; during the summer the beetle bites off the 
small young shoots and dings them away to its hole, where it is 
believed they serve as food for the laiwee. In this way veiy sonous 
dama^ is caused to the vine plants. Shyiudnies a weevil, 

also does mudh damage to the young shoots and leaves The grapes 
are atteeked by the cateipillar of a moth, Conchylis ambigusUa^ 
which lays its egg m the young fmt ; and m a similar way the 
lam of Qraptdktha {Cenuhylis) botrana attacks the flowers and 
fhut The larva of tiie cockchafer, Melolontha vulgaris, also does 
much damage by bitmg througb and devouring the roots. Goam 
vUw 18 a smaE scale insect of reddish brown colour, with irregular 
hloek a Jots xu the female, which lives in the bark of old or neglected 
vines and weakens the tree. 

By far the moat destructive of all insect pests which attack the Pliylld- 
cultivated vine is Phylloxera vastcUrtx. This mueh-dreaded lusact xera. 
belongs to the family Aphid& or plant lice of the order ffemiptera. 

The genus contains several species which live upon oak trees, 

Thmr pioper home is m North Amenca ; but they have been found 
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iu English vineries since 1863. Tlie symptoms of tlie disease first 
appeared in France about the same time, in the neighbourhood of 
Tarascoii. From the department of Gai'd the infection spread south 
to tlie sea, and east, west, and north, till the south-eastern corner 
of France was thoroughly infected. Another centre of infection 
arose a few years later near Bordeaux in Gironde, whence the disease 
spread till the whole of the southern half of France was more or 
less severely attacked. The parasite was first discovered in France 
iu the year 1868. The ^Phylloxera has spread to Corsica; it has 
appeared here and there amongst the vineyards of the Ehine and 
Switzerland ; it is found iu Spain and Portugal, Airstria, Hungary, 
Italy, and Greece ; and in 1885 its presence was discovered in 
Australia (Victoria), at the Cape of Good Hope, and in Algeria. 
Hence it is no exaggeration to say that with very few exceptions 
its distribution is co-extensive with that of the cultivated grape- 
vine. 

The symptoms of the disease, by means of which an infected spot 
may be readily recognized, are these. The -vines are stunted and 
bear few leaves, and those small ones. When the disease reaches an 
advanced stage, the leaves are dis- 
coloured, yellow or reddish, with their 
edges turned back, and withered. 

The grapes are arrested in their 
growth and their skin is wrinkled. 

If the roots are examined, numerous 
fusiform sw'elliiigs are found upon 
the smaller rootlets. These are at 
first yellowish in colour and fleshy ; 
but as they grow older they become 
rotten and assume a brown or black 
colour. If the roots on wiiich these 
•swellings occur be examined with a 
lens, a number of minute insects of 
a yellowish hrowm colour are ob- 
served ; these are the root -forms 
(radicola) of Phylloxera (fig. 1) ; they 


Fig. 1. Fig. 2. 

Fig. 1.— Eoot-inliabiting form (radicola) of Phylloxera, with prohoseis inserted 
into tissue of root of vine. 

Fig. 9,.— Phylloxera. -Wingfid female which lives on leaves and buds of vine, 
and lays parthogenotieally eggs of two kinds, one developing into a wingless 
female, the other into a male. 




are about ‘8 mm. long, of an oval outline, and with a swollen 
body, Isfo distinction between head, thorax, and abdomen can 
ba observed. The ,, 

head bears small ^ 

red eyes and a 
])air of three- 
jointed antemne, 
the fii’st two 
joints being .short 
and thick, the 
third more elon- 
gated, with the 
eud cut off ob- 
liquely and 
slightly hollowed 
out. Underneath, 
between the legs, I 
lies the rostrum, 
which reaches 
back to the abdo- 
men. The insect 
is fixed by this Fig, 8. — a, Male produced from small egg c, laid hy -winged 

in.serted mto the -[jy -yfinged female (fig. 2). 
root of the yme 
for the purpose of sucking the sap. The abdomen consists of seven 
segments, and these as well as the anterior segments bear four rows of 
small tubercles on tbeir dorsal surface. These root-dwelling insects 
are females, which lay parthenogenetie eggs. The insect is fixed by 
its proboscis, but moves its abdomen about and lays thirty to forty 
yellow eggs in small clusters. After the lapse of six, eight, or twelve 
days, according to the temperature, the larvae hatch out of the eggs. 
These are light yellow in colour and in appearance resemble their 
mother, but with relatively larger appendages. They move actively 



Fig. 3. 


Fig. 4. 


rge egg (fig. 3, 6), 


about for a few days and then, having selected a convenient place 
on the young roots, insert their proboscis and become stationary. 
They moult five time.s, becoming with each change of skin darker 
in colour ; in about three weeks they become adult and capable of 
laying parthenogenetie eggs. In this way the insect increases with 
appalling rapidity; it has been calculated that a single mother 
which dies after laying her eggs in March -would liave over 
25,000,000 descendants by October. If, however, the insect were 
content with this method of reproduction, the disease could lie 
isolated hy surrounding the infected patches with a deep ditch full 
of some such substance as coal-tar, which would jn-event the iusect.s 
spreading on to the roots of healthy vines. The fertility of the 
parthenogenetically-produced insects would also diminish after a 
certain number of generations had been produced. 

As the summer w'ears on a second form of insect ap^iears amongst 
the root-dwellers, though hatched from the same eggs as the form 
described above. These are the nymphs, destined to acquhe wings ; 
their body is more slender in outline, and at first they bear well- 
marked tubercles. After several moults the rudiments of two 
pairs of -jvmgs appear, and then the insect creeps up to the surface 
of the earth, and on to the vine. Here it undergoes its fifth and 
last moult, and appears as a winged female, capable of reproducing 
parthenogenetically. The winged form has a slender body with 
distinct head (fig. 2). The eyes are well developed, with numerous 
facets ; the antennae have three joints, the terminal one shaped 
like that of the root-dwellers. The wings are transparent, with few 
nervm-es, and are well adapted for flight. The anterior pair reach 
far beyond the end of the abdomen; the posterior are uarro-wer 
and not so long. These winged forms are about 1 mm. long. 
They fly about from July till October, living upon the sap of tlie 
vine, which is sucked up by the ro.strum from the leaves or bnds. 
They lay their parthenogenetically-produced eggs iu the angles of 
the veins of the leaves, in the buds, or, if the season is already far 
advanced, in the bark. Iu very damp or cold weather the insect 
remains in the ground near the surface, and deposits its eggs there. 
The eggs are very few in number and of two sizes, small and large 
(fig. 4, h and c). From the larger a female (fig. 3) is hatched in eight 
or ten days, and simultaneously, for the first time in the life-history 
of the Phylloxera, a male (fig. 4) appears from the smaller egg. 
Neither male nor female has wings ; the rostrum is repflaced by a 
functionless tubercle; and there is no alimentary canal. The 
female is larger than the male and dilfers from it and the other 
forms in the last joint of the antennre. The life of these sexual 
forms lasts but a few daj's, and is entirely taken up with reproduc- 
tion. The female is fei^ized by the male and three or four days 
later lays a single egg — the winter egg — and then dies. This egg 
is laid in the crevices of the bark of the vine, and as it is p^rotectively 
coloured itds almost impressible to find it. Here the winter eggs 
remain undeveloped during the cold moiitlis ; but in the following 
spring, as a lule iu the month of April, they give birth to a female 
insect -without wings, which resembles tlie root-dwelling forms, but 
has pointed antennae. These forms are termed the stock-mothers ; 
they creep into the bnds of the vine, and, as these develop into the 
young leaves, insert their proboscis into the upper side. By this 
means a gall is produced on the under side of the leaf. The gall 
is eup-shaped, and its outer surface is crumpled and covered with 
small warts and hairs. The opening upion the upper surface of the 
leaf is protected hy similar structures. ‘Within this gall the stoclc- 
mother lives and surrounds herself with numerous partheiiogenetic- 
ally-produeed egg.s, — sometimes as many as tw'o hundred in a single 
gall ; these eggs give birth after six or eight days to a numerous 
progeny (gallicola), some of which form new galls and multiply iu 
the leaves, whilst otliers descend to the roots and hecoine the root- 
dwelling forms already described. The galls and the gall-producing 
form are much commoner in America than in the Old World. 


Scherne of the Various Forms of Phylloxera vastatrix. 
A. Eoot-iijfesting forms, $ 


Root-infesting forms, 2d generation, ? TVingecl forms, $ 

Root-infesting forms, 3d generation, 9 j ^ 1 

I -Wingless female. Male. 


Gall-producing 9 Root-infesting 9 


The natural enemies of the Phylloxera are few in nuraher : they 
inelnde some mites , — Eoplophora arctata, Thyroglyphus phylloxera, 
— and the millepede Polyxemis lagurus, -vt'Hch devours the suhter- 
ranea-n forms. Inimmerable artifices have been proposed to com- 
bat the teirihle disease caused by this minute insect, but none of 
them seem to be completely successful. As a rule the means sug- 
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gested are to render the soil uninhabitable for the root forms by 
injecting certain chemical poisons Since the importance of the 
winter egg in the life-history of the insect was demonstrated by 
Balbiani, attempts have been made to destroy these eggs by rubbing 
the branches with a cham-armour glove, or some such contrivance 
tor I’eraoving the outer layera of the bark, which should he burnt 
Again, certain varieties of Amencan vines, which have the reputa- 
tion of being Phylloxera proof, have been grafted on European 
stocks , but this has proved to he only a doubtful success as re^ds 
the Phylloxera, whilst the wine made from such vines has un- 
doubtedly deteriorated. The treatment which has been most suo- 
cessfiil IS penodieally to submerge the vmeyard for a period of not 
less than forty days. Where this plan has been tne^ it has been 
most snccessiul , unfortunately the majontv of vineyards are 
planted on hill-sides and other placea where tnis method of treat- 
ment IS impracticable The root-dwelling forms do not thnva in a 
sandy soil , hence vines grown in a district where such sod is found 
usually escape the disease. 

Fungoid Diseases. — ^The most destructive form of fungoid disease 
which attacks the vme is caused by a Pyrenomycetous fonmis, 
Oklvwm. {Erysiplie) TuckerL The disease was first noticed in 

S ’” land m 1846 ; in 1848 it appeared at Veraaallea , by 1861 it 
spread through all the wme-producing countries of Europe, 
being especially virulent in the lands bordemig on the Mediter- 
ranean ; and in the following year it mode its appearance in Madeira 
There is little doubt that, Ime the Phylloxera, the Chdiieanaya. its 
ongm Amencan. The disease is characterized by the appearance 
of a white mycelium on the young leaves ; this spreads quickly and 
attacks the older leaves and branches, and ultimately reaches the 
grapes At first these are marked only by small brown spots , hut 
the spots spread and fuse together, the skin of the grape is destroyed, 
and tne flesh decays, the se^ only remaining apparently untouched. 
The disease breads by the myoenum groiving over the epidermis of 
the plant The hyphee eomposmg the mycelium are provided with 
haustona, which project into the cells of the affected part. Some 
of the hyphffi which project from the leaf bear eonidia, which aie 
constncted off one at a time, and it is by their means that the 
fungus spreads The peiithecia hare not yet been discoveied m 
Europe. But it is not impossible that this stage of the life-history 
of Oidium exists m the Umted States in the form of Vmnnula 
spiralxs, which causes a widely spread disease amongst the Amencan 
vines. The Oidiim is in its turn attacked by a fungus of the same 
tnbe, Cieinnoiolus Qeacdii, Be By, which lives rarasitically within 
the hyphmof its host, ana at times even succeed in destroying it 
The means which have proved most efflcaoious, both as a remedy 
and a preventative of this disease, is to scatter flower of sulphur 
over the vmes, before the mormng dew has evaporated. Another 
method is to boil one part of hme with three parts of sulphur, and 
to sprinkle the mixture over the affected plants. 

Another fungus which attacks vines, especially those of America, 
is Peronospvra vUwola. The mycehum spreads through the green 
parts of the plant, attacking the leaves, tivigs, and unnne grapes. 
On the upper side of the leaf, where it is first visible, it forma pale 
green irregular spots, which become darker m colour. On the 
under side of the leaf these patches are white and are composed of 
the spore-bearing hyphte. The leaf ultimately becomes dtied up 
and bnttle The ^pes which ore attacked cease to otow, tom 
brown or white, aim ultimately dry up and fall off This disease 
has been HaocessfliUy treated with a spray of copper sulphate and 
hme, or sulphate of iron j solutions of these salts prevent Ime conidia 
from germinating. 

Anrimicnose is the name usually given to a disease which was 
formerly known as “ohariionj" ‘‘pech,” or “brenner” This 
disease is caused by the parasitism oi Sphaceloma ampelvtium, one 
of the Pyrenomycetous luugL The f^gus assails all the green 
parts of tne vine, and uuures the leaves and young shoots as much 
as it does the grape its^ The first sign of its presence is the ap- 

C ranee of a minute spot, which is greyish m the centre, with a 
wn border. This mcreaaes in size , in the stalks it assumes 
an oval shape, with its long axis parallel to the stalk, whilst in 
the leaves and grapes it is more or leas circular in outline. The 
centra of the spots on tiie grapes becomes darker as the disease ad- 
vances, and a red line appears dividing the dark brown border mto 
am outer and am inner run and giving a very cbaractenstic appear- 
ance to the,<fiste8ed plant The bemqe do not shrivel up as -MioBe 
■^do tbht are a|fected by the black rot. The mycehum of Svhaee- 
kw^lgeows' jnstTimieath the cuticle of the vme, through which it 
Soon borats, givmg rise to a number of minute hyphpu which besr 
conidia* fiSisse aremiaut^ oval,' colourless i^ras, wbidi serve to 
spread the disease overjtiie vmiyard and from place to place. The 
complete life-history oi tiiia fond is at present unknown ; and in- 
formation as to where the' ftmgfis passes the winter, and In what 
form, would probably afford swne useM indications as to the 
method that should he adopted to combatihe disease. AntiiraenoBe 
has been known m Europe for many years, but h&i only been ob- 
served in America since 1881, whitiiet it was pobably imported 
from the Old World. As a preventative to its attacks a stuntion I 
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(60 per cent) of iron sulphate has been found very useful, as well 
as care m planting on well-drained soil that does not lie too low, 
the disease seldom appealing in dry, well-exposed vineyaids 

The black rot, like the Oidium and P vihcola, is Amencan in its 
ongm It has been knoivn and observed there smee 1848, but ap- 
peared for the first time in France in 1886 The disease is caused 
by a fungus, Physalospota Bidwellii, Sacc [Phoma uincoh), one of 
the Pyrenoniycetes, and by some authouties it has been considered 
to be a further stage in the hfe-history of Sphaedonia The fungus 
confines its attacks to the grapes, the leaves and stems being rarely 
if everaffeoted Tbegiapes aie not assailed until neaily full-grown, 
when a brownish spot appears, which spieads over the whole gi-ape 
The latter at flist retains its plumpness, but on the appearance of 
little black pustules, which mat occur on the part firat affected, 
the grape begins to shiivel. This continues until the grape is 
leduced to a mack haid mass, wntii the folds of skin pressed closely 
against the seed. The disease does not spiead from grape to 
grape, so that as a rule only a certam number of grapes in a buneli 
are destroyed The hyphm of the mycelium of this fungus aie sep- 
tate, with numerous short branches. The pustules on the sui-face 
are due to fructifications, pycnidia, and spermagonia The pi esenco 
of conidia has also been recently demonstrated The fungus passes 
the wintei in the withered grapes which fall to the ground , hence 
every care should be taken to collect these and bum them. The 
use of the solutious mentioned above may also be recommended as 
a preventative. 

Among the other fungi which infest the vine may be mentioned 
Phyllostiida nticola aad Ph, Labniscs, wbicb, when the attack is 
severe, cause the destruction of the leaves, the only pait they assail 
These, like the foregomg, are members of the Pyrenomyeeles. To 
the same class belongs also Gercospora miis {piadospmnm viticohm), 
W'bich has club-shaped spoies of a gieen-biown coloni This also 
attacks the leaves , but, unless the season is extremely unfavoim- 
able, it does little harm 

A very disastrous root-disease of the vine is due to the ravages 
of the ftmgus Defm.aiophmb necatnx, which forms subterranean 
strinffl of mycelium— so-called rhizomorphs— the fructification of 
which is as yet not known , it forms conidia and sclerotia, however, 
and presents certain analogies to the Ihscomycetes, The diseased 
roots have been confounded mth those attacked by Phylloxera 
The only mode of combating the malady seems to be to npioot the 
plants and bum them Isolation of the diseased areas by means of 
trenches has also been practised This fungus has extended its 
ravages considerably m sonthem France and Switzerland within 
the last ten years. (A E S.) 

TINEA* See Tigna 

TINEQAE is a dilute form of acetic acid, having a 
flavour that varies according to the source from which 
it is obtained Yinegar has been known from the earhest 
historical period, and its power of acting on and dissolving 
mineral substances rendered it an important agent in the 
hands of the alchemists. They were, however, unac- 
quainted with pure acetic acid, the most concentrated 
solution they possessed, called spmttis vmei'is, was obtained 
by distillation from cupric acetate (verdigris) The nature 
of acetous fermentation, and the rationale of the processes 
by which vinegar is prepared, are explained under Fee- 
mentation’ (vol ix. p. 98) ; and the acetic acid obtained 
by the destructive distillation 6t wood is dealt with nnder 
Tab (voL xxiii. p. 67) Hare we have to do only with 
the various kinds of vmegar ■used for table, medicinal, 
and other household purposes Malt, wine, and beetroot 
vinegars are made by the slow process, whilst for the 
quick method dilute brandy or other spirit is most largely 
employed. 

Mcdt mnegai is the preparatiou commonly manufactured in the 
Umted Kingdom, the mgh alcohoho duties there excluding the use 
of qiirits m the industry A fermented wort is prepared, as in 
brewing, which is run mto casks laid on their nde, bung-hole 
upward^ till they are three-fourths filled. These casks have a hole 
bored m each end near the top, and between the three holes a con- 
stant HTonlation of am is secured over the surface of the liquid. 
The casks are disposed m bw-roofed vaults, artificially heated, m 
which fee carcUlation of air is kept up ; but sometimes the process 
is earried on in the open an* in what is termed a vinegar field 
According to the temperature (which should be about 70® Fabr ) 
smd other conditions, tne acetification of the wort may occupy from 
weeks to mfinths. From the casks the vinegar is transferred to 
lara tons provided with false bottoms, over ■vmich a tbick layer of 
stalks and dans of grapes and raising &o., termed rapes, is strewn. 
Through tins the vmegar is filtered from one tun mto anotiier. 
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■whereby it la cleai’ed from mucilaginous matter and the last traces 
of alcohol aie thoroughly oxidized. TVine vinegm is made m 
France and other vine-cultivating countiies from wme lees and 
inferior wines The finest vinegar is 3 nelded by white -wuies, the 
product being purer, pleasauter, and generally stronger than 
ordinary malt vinegar, vinegar is also largely prepared from beet- 
root, from the juice of other sacchanne vegetables and fruits, and 
from sugar , and indeed all sources of alcohol may be regarded 
as possible matenals for making -vinegar Quick method, vinegai 
13 made, prmcipally in Germany, from dilute spirit {about one of 
proof spirit to sis of water), to which are added small proportions of 
sugai, noney, or malt extract. The standard liquor used by dif- 
ferent manufacturers vanes considerahljr. The process is also used 
to some extent in England for converting fermented and clarified 
malt wort mto vmegar. Commercial vinegar vanes much m 
strength What is termed “proof” vinegai contains 4 6 per cent 
of red acetic acid ; and, as it requires tweuty-four grama of anhy- 
drous carbonate of soda to neutralize each fluid ounce, it is also 
known as No 24 In the same way weaker quahties are known 
as No 22, No. 20, &e , these figures mdicating the grama of car- 
bonate of soda which neutralize a fl.uid ounce 
Vmegar is extensively consumed m the preparatiou of pickles 
and sauces, and as a table condiment, especially with salad vege- 
tables and fish For many culinary purposes it is flavoured with 
aromatic herbs and spices. Aromatio vmemr, made from glacial 
acetic acid and perfumes, possesses a refre^mg stimulatmg pun- 
geuqr, as is femiuaily known by its use m vinaigrettes. Marseilles 
vmegar, or thieves' vmegar, is an aromatic preparation used as a 
prophylactic and masker of evil odours. Ymegar is also a men- 
struum for several mediemal agents ; and in a concentrated con- 
dition it IS a valuable rubefacient and external stimulant 

VINET, AiiEXAJTOEE Eodoupkb (1797-1847), a French 
cntic, though not a Frenchman, was bom near Lausanne 
on 17th June 1797. He was educated for and duly entered 
the ministry of the Protestant Church, the date of his ordi- 
nation being 1819 He had, however, already acquired an 
important position as teacher of the French language and 
literature in the gymnasium at Basel, and dnrmg the whole 
of his life he was more of a critic than of a theologian, 
though he exercised some influence m the latter capacity, 
headed a secession from the national church m Valid, was 
for a time professor of theology at Lausanne, and advo- 
cated an extreme toleration in the matter of religions 
formulas, together with the separation of church and state 
As a theologian Vinet would already have been long for- 
gotten, despite some sermons and treatises which had a 
certam vogue in hia native country, and, bemg in part 
translated into Fuglish, exercised some influence on English- 
speaking adherents of Calvimsm His performances as a 
literary critic, which for the most part represent his aca- 
demic lectures, are, however, of greater importance. By 
procuring for Samte-Beuve an mvitation to lecture at 
Lausaime on Port-Royal, he was the cause of one of the 
capital works of recent French literary history But he 
bad less indirect titles to fame in the same department 
tbfl.Ti this Like all other French writers of repute m 
Switzerland, he has been accused by French-bora censors 
of that mysterious patavinity which is supposed to attach 
to Swiss i^ench, and which has been illustrated in such 
a remarkable fashion by Rousseau, Benjamin Constant, 
Joseph and Xavier de Maistre, Topffer, and others. But 
the persons thus branded were probably content to write 
French as well as Livy wrote Latin. Vmet’s Glirestomaifue 
Frant^ai&e (1829), his JStudes sur la Litt^atnre Frangause 
a% Slide and his Histwre de la Litterature Fran^ 

gaise an XVIIF'^ SiMe^ together with hia Ft/udee 
Pascal, Ftudes sur les Moralistes des XVP^ et XVIP^ 
Siicles, S'istoire de la Predication, pendant les Riformes, and 
other books gave evidemce of a wide knowledge of htero- 
tpxe, a sober and acute literary judgment, and a very con- 
siderable faculty of appreciation On the whole, he beionp 
to the academic school of critics rather than to the romantic- 
impressionist school, or to that rarer and better school than 
either which adjusts its theories to the work which is 
brought before it, and condemns nothing so long as it is 
good work according to the writer’s own stand^d. He 


had considerable affinities with this last, and his work, 
having the singular advantage of being in some sort 
foreign cnticism, without undergoing the disadvantage 
which attaches in French eyes to aU criticism of French 
affairs written in a foreign language, has had a great in- 
fluence on France. Vinet died on loth May 1847 at 
Clarens (Vaud). A considerable part of his works was not 
printed till after his death. 

VHTNITSA, a distnct-town of Russia, in the govern- 
ment of Podoha, is situated on the Bug, 137 miles to the 
north-east of E^amenets-Podolsk, and 29 by rail from the 
Zhmennka junction on the railway from Odessa to Lem- 
berg. It was founded m the 14th century, but nothing 
now remains of its two stone forts Its old Jesuit college 
13 now a gymnasium. Owing to tho great fertility of the 
neighbourhood, there are a number of distilleries , and the 
Vinnitsa merchants, mostly Jews, carry on trade m corn 
and spirits. The population in 1884 was 18,580 

VIOL See Vioi/IN-. 

VIOLET. The violets comprise a genus of at least one 
hundred, some say two hundred species, found principally 
in temperate regions of the northern hemisphere ; a few 
ako occur in mountainous districts of South America, while 
the genus is not wholly without representatives in Australia. 
The species are mostly low-growing herhs with alternate 
leaves provided with large leafy stipules. The floweis are 
soliiary, or rarely in pairs, at the end of slender axillary 
flower stalks The flowers themselves are very irregular 
m form, -with five sepals prolonged at the base, and 
five petals, the lowest one larger than the others and pro- 
vided with a spur. The five anthers are remarkable for 
the petal-hke processes which extend beyond the anther 
cells and form a sort of cone aroimd the style. The ovary 
is superior, one-celled, with three parietal placentas and 
numerous ovules. It is surmoimted by a single style, 
which terminates in a dilated or hook-like stigma The 
fruit is a capsule burstmg loculicidally, i.e , through the 
centre of each of the three valvea The irregular con- 
struction of the flower is evidently connected with fertih- 
zation hy msect agency. To reach the honey in the spur 
of the flower (of the pansy), says Miiller, the insect must 
thrust its proboscis into the flower close under the globular 
head of the stigma. This lies in the anterior part of a 
groove fnnged with hairs on the infenor pet^. The 
anthers shed their pollen into this groove, either of them- 
selves or when the pistil is shaken by the insertion of the 
bee’s proboscis The proboscis, passing down this groove 
to the spur, becomes dusted with poEen ; as it is drawn 
back, it presses up the lip-libe valve (of the stigma) so 
that no pollen can enter the stigmatic chamber ; but as 
it enters the next flower it leaves some pollen on the upper 
surface of the valve, and thus cross-fertilization is effected. 
It is curious, however, that in the common violet, F. 
odcyrata and other species “ cleistogamic ” flowers occur 
of a greenish colour, so that they offer no attractions to 
insect visiters and &eir form is correspondingly regular. 
In such flowers self-fertilization is compulsory and very 
effectual, as seeds in profusion are produced. 

Several species of Viola are native to Great Britain V odoi'ata 
18 highly prized for its flragrance, and in culfavation numerous 
van^es have on^ated. The garden pansies or heartseases ai-e 
den-yatives from^ tricolor, a cornfield weed, V alUiwa-, and V 

S ra They are reputed to have been first raised about 1810 
Maiy Bennet, with tho assistance of her gardener, Mr 
on, the term pansy or paisie having been long attiibjited 
to V. tncolvr The variety and richness of coloumig in these 
flowers are very remarkable. “ Bedding violas," which differ fiiym 
p«.TiHtPj» in some shght technical details, have been raised by crossing 
V Uitea with V cakarata. The violas are credited with powerful 
emetic, and diuretic properties, on whioh account they have been 
admitted into some of the phaimacopoeias , but they are now 
very litde used, 

XXIV. — 31 
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Descnp- TEOLIN, a stringed instrument employed in orcliestral 
tion of and chamber music. The body is a resonant box, composed 
eta shaped out of thin wood 

meut to yarioua curves, the belly and back being scooped out of 
sohd slabs, and the nbs planed and bent. The whole is 
glued together upon siz internal blocks. Pine is used for 
the belly, maple for the other parts The external surface 
IS covered wi5i a fine hard varnish of a brown, red, orange, 
or yellow colour, which renders the box more resonant. 
To this box is glued a sohd neck or handle, sli^tly m- 
clined to the plane of the box, and along the whole instru- 
ment four gut strings are stretched by means of as many 
pegs and a tail-piece. They are tuned in fifths, tims— 
~A ■ n and set in vibration witb a bow, strung with 
horsehair well rubbed with rosin, which is hdd 
^ ■cr in the right hand, the scale hemg completed 
by stopping the strings with the fingers of the left hand, in 
which the instrument is held, on an ebony finger-board 
glued to the handle, and projectmg over the body of the 
fiddle. The movable bridge, across which the string are 
strained, forms the spring or mechanical centre of the 
violin, and answers to the reed in wood wind-instruments. 
It has two feet, of which the treble or nght-hand one rests 
firmly on that part of the belly which is supported by a 
Bound-poat resting on the back, thus forming a rigid centre 
of vibration, while the bass or left-hand foot, resting on the 
freely-vibrating part of the belly, commumcates to it, and 
through it to Sie air in the box, the vibrations which the 
bow excites in the strings. The belly is strengthened, and 
its vibration regulated and increased, by a longitudinal 
bar glued inside it exactly imder the bass foot of the 
bridge. Two incisions in the heUy, called sound-holes, 
from their letting out the sound, also facilitate and modify 
the vibration. The middle pair of ribs on each side have 
an inward curvature, to afford the bow better access to 
the stnn^. The superficial area of the belly is divided 
by the bridge into two approximately equal parts, for an 
obvious acoustical reason j ^ but the upper half is longer 
and narrower than the lower, which is relatively short and 
broad. This device gives greater length to the vibratmg 
portion of the strings, and hence greater compass to the 
instrument It also brings the bowing place on the strings 
nearer to the player. 

Descent The violin, as the name imports, is a modified form of 
of violin, the viol, an instrument constructed on exactly wmilnr 
principles, though different in every detail. It dates from 
the middle of the 16th century , the viol was perfected 
somewhat earlier. During two centuries the two instru- 
ments were in use contemporaneously ; hut the violin class 
graduafiy drove the viols from the field, on the principle, 
which governs the general history of musical instruments, 
of the survival of the loudest.’^ The pnmitive viol la a 
modified form of the lute ; and the lute is an adaptation 
of the small lyre of classical antiquity, tiie name of which 
(Jidicula) survives in both groups of the common names 
for bowed instruments (fidicula, Mula, fideille, vielle^ fidel, 
vedel, fiedel, fiddle ; in the Romance group, vidula, viuk, 
Lyiv, viola, violmo, violone, violoncello). The fidicula or lyre 
contikied of a resonant box, havmg a yoke ijugvm or 
transHUum) instead of a neck, and one stnng ,for each 
note. Obvioudy, by substituting for the a handle 
' or neck, and thus enahliug the fibers of the left hand to 
stop the strings at will, the number of strings and the 
tension on the box itouW be dinimished, the sc^e of notes 
increased, and , tiie ta^ of the right hapd fadlitated. By 
this improvement tlm| class, of instnunentB denominated 
lyre developed into the bife ctaaa; and by other improve- 
ments upon the original baas it developed into the ha rp. 

^ In order that the vibrational be giyen as nearly as 

possible at the centre of the mass of ah ju'tle'ntatiaiit box 


LIN 

The ongin of the pecuhar mechanism which, when added 
to the lute, produced the viol, nz , the movable bridge, Viol, 
sound-post, and bow, is obvious. The how is a develop- 
ment of the plectrum employed for soundmg the lyre. The 
bridge was borrowed from the Greek Kavwv, or monochord. 
Movable bridges (vjraycoyeis, si^ductana, pontic/d'^ were 
employed to divide the monochord so as to produce the 
intervals of the various scales ® The sole use of this in- 
strument being to tram the ear of singers, it may well be 
supposed that musicians would endeavour to render the 
tone continuous, the better to support the voice , and this 
could be readily done by substituting for the plectrum 
a common military bow, with the string weU rubbed The bow 
with resin,® — a substance largely used by the Greeks and 
Italians. This supposition is confirmed by the fact that 
the marine trumpet, the most primitive of bowed instru- 
ments, IS simply a bowed monochord Although we can 
point to no pictorial representation of the bow as appbed 
to musical mstruments earlier than the 10th or 11th cen- 
tury, it is reasonable to conclude that the bridge and bow 
were adapted to the monochord and fidicula during the 
later empire. A substitute for the bow was afterwards 
found in the rosined wheel and handle, doubtless first 
applied to the monochord, afterwards perfected in the large 
m^sBval orgamstrum, and still employed in the smaller 
vielle or hurdy-gurdy The bow, however, held and stiU 
holds its ground as the most convenient means of pro- 
ducing continuous tone from stringed instruments The 
substitution of a hank of horse-hair for the single bow- 
string dates from very early times. 

Except the marine tnunpet or bowed monochord, we 
find in Europe no trace of any large bowed instruments 
before the appearance of the viol m the 15th centmy 
The geige, crowd, rebec, and fidel, as the small bowed m- Geige, 
strmnents of the Middle Ages were variously called, were crowd, 
small enough to be rested on the shoulder during perform- 
anc^ and were usually rather smaller than the modern 
violin It is not easy to assign each of these names to 
any particular form of instrument. They all had m com- 
mon a resonant box, either cncular, oval, or semi-pear- 
shaped, a handle with a finger-board, a tail-piece, a bridge, 
and from two to four strmgs tnned to fourths or fifths 
The pe^ were set vertically to the handle above the finger- 
board, as m the modem guitar The bow, which was 
short and clumsy, had a considerable curvature, and the 
string a high tension None of these mstruments can have 
had a deeper compass than a boy's voice. The use of the 
fidel in the hands of the troubadours, to accompany the 
adult male voice, explains the attempts which we trace in 
the 13th century to lengthen the oval form of the instru- 
ment. A contrary curvature, as in the guitar, was then 
given to the sides of the resonant box, to enable the bow 
to reach the strmgs of the enlarged instrument This 
may be denominate the troubadour’s fiddle, 

The invention next to he described formed the tummg- Side- 
pomt m the history of bowed instruments. In order to 
keep m place the nhs of the troubadour’s fiddle, with 
thfflr troublesome contrary flexures, side-blocks inside the blocks, 
instrument were probably used. % cutting these blocks 
with an angle towards the outside, dividing each side nb 
into three smaller ones, and giving the middle one on 
each tide a contrary curve so as to meet the upper and 

® Meibomitifl, Avdcftea Mvdte^ Anii^, Amsterdam, 1662, p, 89 

* Bosin, mtoufactared as now from turpentma, was ganerally used 
m IWy and Greece ra the preparation of wine (Phny, Jf.Jff, nv. 

20, 26), as an ingredient m mediome, and as a cosmetio (Senbomus 
Laigra, Cmjios., 187 sg ) Violm ro^ is colled in French eolopham 
sad in German cakpJwnium, from the town of Oolophon ; and Colo- 
phonian pin is desenhed by Plmy as “pr© caetans Mtb, si teratur 
dba fit, ^vior odore.” Good violm rosin answers exactly to this 
description. 
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lower ribs at an angle on tlie block, the resonant box was 
greatly strengthen^ its construction became easier, and 
it became possible to make mstruments of indefinitely 
larger size. Corner-blocks thus converted the fidel into 
the viol Single comer-blocks (contrary flexures being 
stfll given to the upper nbs) were sometimes used, and 
often occur later on, but double comer-blocks came at 
once into general use, and resulted in the construction of 
the viol in several sizes. The mediaeval fiddle appears 
ongimdly to have had a perfectly flat belly like the lute 
It must early have been discovered that a belly scooped 
out to a shght curve offered greater resistance to the pres- 
sure of the strings transmitted by the bridge. Belhes thus 
scooped out probably came into general use with the in- 
vention of corner-blocks. The back contmued to be, and 
in the viol family has always been, a piece of flat jomeiy 
Theoretically, no doubt, this is right , for a scooped-out 
back is false in constmction, as there is nothing for the 
arch of the back to carry But, as a back thus modelled 
and formmg a duphcate of the belly, as in the violin, 
produces a much more powerful tone, this consideration 
has come to be disregarded. « 

The viol IS an instrument, or rather. ^ family of instru- 
ments, of merit and mterest, though now superseded by 
the TLohn, with the exception of the double bass, which 
still survives as a practical instrument. The following 
are the pomts in which the viol differs from the violin — 

The Tiol has— 

1 A flat hack of jorners work 


2 ShoulderB with a contrary 
flerure in the pattern, and 
an obhque slope in the hack 
8 Ahighbndgemonntedonlegs. 

4 C-shaped, sometimes “flaming 

sword,” sonnd-holes. 

5 A thin broad handle. 

6 Sis or seven strings, toned by 

fourths and a tmrd 

7. Square or obtuse comers. 

8. Deep nbs 

9. A soft penetrating tone 


The Violm has — 

A scooped-ont back, modelled 
like the bell; 


S^are shouldera, and a top 


Ike the bottom. 

3 A low hndge with feet only 
4. /-shaped sound-holes. 

6. A thick narrow handle 

6 Four strings tuned by fifths 

7 Acute comers. 

8 Shallow nbs 

9 A ringing brilliant tone. 

In the matter of 4 and 7 a few viols, made after the 
violin had been perfected, and chiefly Italian, foUow the 
violin. The modem double bass also follows liie violin m 
these points and in 5. The viol was made in three main 
kinds, — discant, tenor, and bass, — answermg to the cantus, 
medms, and bassus of vocal music. Each of these three 
kinds admitted of some variation in dimensions, especially 
the bass, of which three distinct sizes ultimately came to 
be made— (1) the largest, called the concert bass viol; 
(2) the division or solo bass viol, usually known by its 
Italian name of viola da gamba ; and (3) the lyra or tabla- 
ture bass viol The normal tunmg of the viols, as laid 
down in the earliest books, was adapted from the lute to 
the bass viol, and repeated m higher intervals in the rest. 

Viola da Qambe. The fundamental idea, 
(Boss vteL) as m the lute, was that 
-the outermost strings 
—B — g ■ should be two octaves 

apart — hence the in- 
tervals of fourths with 
a third in the middle. 
The hipest, or discant viol, is obviously not a treble but 
an alto instrament, the three viols answering to the three 
male voices. As a treble instrument, not only for street 
and dance musi^^ but in orchestras, the rebec or geige did 
duty until the invention of the violm, and long afterwards. 
The discant viol first became a real treble instrument m 
the -hands of the rrench makers, who converted it into 
the quinton. The double bass, the largest of the viols, is 
not a legitimate member of the family, having no corre- 


DlsoantVloL Tenor Viol 



sponding voice, and being from the purely musical point 
of view superfluous. It appeared, however, concurrently 
with the bass, as soon as the invention of comer-blocks 
made it possible to constmct bowed instruments of a size 
only limited by the possibility of playing them As the 
discant viol is determmed m size by the proportions of the 
bent arm, the tenor viol by the height above the knee of 
a sitting player, the bass by a relative height when the 
instrument is held between the knees, instead of supported 
on tiiem, so the double bass is determined in size by the 
height of the standing figure, the bottom of the resonant 
box resting on the ground. In this respect it corresponds 
with the manne trumpet, which afforded an obvious hint 
for its constmction. Originally it was made for six 
strings, the tuning being as follows : — 

DonUe Bass In imitation probably of the largest register 

of pipes on the improved organs which were 
- then bemg built, the double bass viol was used 
g as a sub -bass. For this purpose the three 

highest strings were probably soon found to be 
useless, and hbey must have been very habie to break, and, 
as the pressure of useless strings impairs the resonance of 
the instrument, they seem to have been gradually dropped. 

The three lowest strings are the same as those used for 
the modem double bass 

The earliest use of the viols was to double the parts of Develo] 
vocal concerted music , they were next employed in o 
special compositions for the viol tno written in the same 
compass Many such works in the form of “fantasies” 
or “ fancies,” and preludes with suites in dance form, by 
the masters of the end of the 16 th and 17 th centuries, 
exist in manuscript ; a set by Orlando Gibbons, which are 
good spemmens, has been published by the English Musical 
Antiquarian Society Later, the viols, especially the hass, 
were employed as solo instniments, the methods of com- 
position and execution being based on those of the lute. 

Most lute music is in fact equally adapted for the bass 
viol, and vue versa. In the 17th century, when the violin 
was coming into general use, constructive iimovations be- 
gan which resulted in the abandonment of the trio of pure 
six-stnnged viols. Instruments which show these innova- 
tions are the quinton, the lyre, and the viola d’amore. 

The first-mentioned is of a type intermediate between the 
viol and the violin In the case of the discant and tenor 
viol the lowest strmg, which was probably found to be of 
little use, was abandoned, and the pressure on the bass 
side of the belly thus considerably lightened. The five 
strings were then spread out, as it were, to the compass 
of the six, so as to retain the fundamental principle of the 
outer strings being two octaves apart. This was effected 
by tuning the lower half of the instrument in fifths like 
the violin and the upper half m fourths. This innovation 
altered the tuning of the treble and tenor viols, thus — 

One half of the instrument was oj. 

therefore a viol, the other half Quinton, 
a violin, the middle string form- 


ing the division. The tenor 
viol thus improved was called 
in France the quinte, and the 
treble corresponding to it the 
quinton From the numerous specimens which survive it 
must have been a popular instrumeut, as it is undoubtedly 
a substantially excellent one. The relief in the bass, and 
the additional pr^sure caused by the higher tuning in the 
treble^ gave it greater brilliancy, without destroying the 
pure, ready, and sympathetic tone which characterizes the 
vioL While the tendency in the case of the discant and 
tenor was to lighten and brighten them, the reverse process 
took place in riiat of the bass The richer and more sonor- 
ous tones of the viola da gamba were extended downwards 
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by tbe addition of a string tuned to double bass A, thus — 
Seren-stringed Maraifl, a Freucb virtuoso, is usually credited 
\ntb this improvement ; and this extended com- 

--g pass is recognized in the classical viola da gamba 

writings of Sebastian Bacb and De Gaix 
§ d’Hervelois. The result, however, was not uni- 
versally satisfactory, for Abel used the six-stnnged instru- 
ment; and the seven strings never came into general use 
in England, where the viola da gamba was more generally 
employed and survived longer than elsewhere. 

The want of positive power, which is the weakness of 
the viol and ultimately drove it from the field, must have 
been early noticed on a comparison of its delicate tones 
with the harsher notes of the rebec. Hardly had the viol 
appeared, when makers cast about for means of augmenting 
its tone. One vsray of doing this was by additional strings 
in unisons, fifths, and octaves, a device which had been 
already employed in the small fiddles of the Middle Ages, 
and IS identical in prmciple with the augmentation of 
diapason tone on the organ by means of other registers. 
The double or treble strung viol, in various sizes, was 
known as the lyre (Italian, accordo ) , but this multiplicar 
tiou of strings proceeds on a false principle, for eadi ad- 
ditional string diminishes the resonance of the hos^ and 
at the same time hardens the tone and increases the task 
Sympa- of the player. More ingemous and successful was the in- 
vention of sympathetic metal strmgs, usually steel, laid 
under the finger-board, as close as possible to the belly, and 
speaking by consonance with the notes produced on the 
bowed strings. From this resonance by sympathy the viol 
thus strung acquired the general name of viola d!aimre. 
The origiuM viola da gamba when so strung came to be 
called the viola bastard; the seven-string^ bass, with 
an elaborately perfected sympathetic apparatus, was well 
known in the 18th century by the name of the bordone or 
baritone, and was a favourite instrument with musical epi- 
cures. Instruments made on this principle are found in 
all sizes ; even kits are met with having sympathetic string 
sordino d^amore). Viohns with ^pathetic strings 
usually five) are more rare; the viola d’amore chiefly 
used was of tenor size and compass. Originally timed as 
to its bowed strings like the pnre tenor viol, sn additional 
string was guren it, and the sQ-caUed “harp-way” timing 
adopted, thus — viola d’Amore, Viola d’Aroore, Hie Sympathetic 
strings were at- ^ 

pegs driven in- g the bottom 

block, passed ™ * U’ through the 

lower part erf the bridge, or over 

a low bridge of their own, as 

near as possible • to the soifece of 

the belly, under fingwboard, and were strained to pitch 
rither by means of additional pegs, or, better, by -wr^t-pins 
driven into the sides of the peg box and timed by a key. 
Originally six; seven, or eight sympathetic strings were used, 
which were tuned to the diatonic scale of the piece in per- 
formance. Later, a chromatic set of twelve strings was 
employed ; and instruments are met with having a double 
set (04) of chromatic strings, two for each semitone in the 
scale. With thirty-one strings to be kept in perfect time, 
the task of the player must have been arduous indeed; 
and it is not strange that instruments so elaborate and 
troublesome were a^dtmed. In a moist climate like that 
of Great Britain it is practically impossible to keep a viola 
d’amore in playing order, the steej strings being in most 
of their length covered, by the fingerboard and out of 
reach, while the slight^t rtist impairs the resonance, and 
much rust rendera tiie irmtiumeot completely 
The Ho improvements which were to d^elop an ultimate 
ririin. bowed instrument for permanent musical use proceeded in 
the opposite direction to the lyre and viola d’amore : they 
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consisted in increasing yet more the resonance of the box, 
by making it lighter and more symmetrical and by string- 
ing it more lightly, instead of more heavily. This was 
really falling back on primitive principles, for the hints 
were certainly derived from old extant specimens of the 
crowd and the geige Existing pictures prove that the oval 
and the circular geige were made with nearly fiat backs 
and bellies of correlative pattern ; and it was natural to 
seek to reproduce their more powerful tone m the viol by 
giving it shallower ribs and a back modelled like the beUy, 
and by assimilating the top of the instrument, where the 
handle is added, to the bottom. This change at once 
transformed the box of the viol into that of the violin, 
and the transformation was completed by rejecting the 
lute tuning with its many strings and tuning the instru- 
ment by fifths, as the geige and rebec had always been 
toned. The tenor viol was apparently the first instrument 
in which the change was made, about the middle of the 
16th century, and it was so successful that it was quickly 
applied to the treble and bass instruments. 

The question so often mooted. Who invented the violin 1 
may therefore be dismissed. The instrument was produced 
by applying to the viol certain principles borrowed from 
its sm^er predecessors. It would be equally correct to say 
that it iras produced by applying to the geige other princi- 
ples borrowed from the viol. 'Lradition indicates one of 
the Tieffenbruckers, a German family whose members for 
more than a century were famous lute-makers m Venetia 
and Lombajdy, as the inventor. The earliest instrument 
of the violin t^e known to the present writer is a tenor 
made by Fr. Lmaroli of Bergamo, at Venice, m 1563 ; and 
the earliest makers whose authentic works have descended 
to us in considerable numbers are Qaspar da Sal6 and 
Maggiui, both of Brescia. 

An important distinction should be mentioned which High 
dividffl viohns into two classes, known respectively as the 
“ high ” and the “ flat ” model. On this subject much has 
been said and written ; but it has not been discussed scieu- 
tifically, nor has the prevalence of one model over the other 
at different times and in different places been accounted 
for. It is understood that, while the flat model, which 
haa now practically driven tiie high model from the field, 
yields a tone that is more powerful and travels further, the 
hi^ model yields a tone which comes out more readily, 
and is softer and more flute-hke, although less capable of 
light and shade. The high model is less convenient for the 
player, because when the mstmment is rested on the clavicle 
the strmgs are at a greater altitude in relation to the right 
aim, which accordii^ly requires to be raised. Hence the 
high model haa become less popular as the art of violin- 
playing has developed, and is undoubtedly less suitable 
to the elaborate system now in use. These remarks 
apply to mstrumenta of pronounced high model ; for the 
distinction is in fact a matter of degree, and is purely 
mechamcal m ongin. The flattest models rise about twelve 
millimetres above the ribs, while the highest do not exceed 
twenigf, and many of the best violins have an elevation 
between these limits. The object of the nse bemg to give 
just such a de^ee of resistance to the pressure of the bridge 
as will set the enclosed air in due vibration, and this de- 
gree being approximately the same in all yiolins, the 
amount of elevaticm must obviously be relative to the 
strength and elaaticity of the fibres of the beUy. The more 
regular the shape of the box,— that is, the flatter the model, 

— the more perfect and the more completely blended will 
be the undulationB of the mass of air withm, and the more 
uniformly sonorous and musical the tone; but owing to 
the pressure of the strings only strong and elastic wood 
can be used for this model. Wood of stiff and brittle 
fibre must be worked to a higher arch, or if used for the 
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flat model must be left too thick for perfect vibration 
Hence we might expect to find the flat and the high model 
employed respectively where different qualities of wood are 
available, with a correspondmg result m the tone. Fine 
elastic pme is chiefly found on the southern slopes of the 
Alps, and thereabouts the best viols and Yiolms have 
always been made The famous violin-makers carried on 
their trade at Brescia, Cremona^ Mantua, Milan, and Venice, 
while the Piedmontese Alps and the Apennines furnished 
material for some makers m Piedmont and at Bologna. 
High-modelled violins, and flatter mstruments of thicker 
wood and inferior sonority, were chiefly made in Tyrol, 
Germany, France, and England, where the available mate- 
rial was less tenacious and elastic 
The early Italian aohool is chiefly repiesented by the Brescian 
makers, Gaspar da Sal 6 , Giovamu Paolo Ma^ni, Giovita Rodiani, 
and the two Zanettos (1680-1630) It la, however, misleading to 
denominate it tihe Brescian school, for its characteristics axe shaied 
by the earliest inakeis of Ciemona and Venice. To eyes famihai 
with the geometrical curves of the later Ci-emona school most of the 
Violins of these makers, like the early viohus of England and Ger- 
many, have a rude and uncouth appeaiance The height of the 
model vanes ; the pattern is attenuated , the /-holes shai-e the 
general rudeness of design, and are set high m the pattern. Andreas 
Amati of Cremona, the eldest maker of that name, effected some 
improvements on this pnmitive model , hut the violm owes most 
to his sons, Antonio and Geronuno, who were partners. Nicholas, 
son of Geronimo, and Antonio Stradivari, the pupil of Nicholas, 
each did something to perfect the model , hut the substantial im- 
provements which converted the Brescian violin into the modem 
instrument weie the woik of Antomo and Geronimo These im- 
provements, winch ware, m fact, of an artistic mther than a scien- 
tific nature, consisted m modelling the instrument m all its outlmes 
and surfaces to regular curves. Pamtug and mlaying had long been 
employed m the decoration of strmged instruments 3 but the 
brothers Amati were the first who applied to the violni the funda- 
mental law of decorative art, that the decorative and constructive 
elements should be blended in their inception : in other words, the 
constniofion should be itself decorative and the decoration itself 
constructive. The natui-e of the inatrament suggested the anphoa- 
tion of this law, for all extraneous additions to me va,nushea wood 
of which it consists tend to damp the tone. Nicholas Amati (1696- 
1681) made some slight improvements in the Cremona modd., and 
Antomo Stradivari (1649-17S7) finally settled the typical Ciemona 
pattern, which has been generally followed ; for the majority of 
violms since made, whether by good or bad makers, are copies of 
Stradivan Besides the last-named, the followmg makers worked 
generally on the Amati model,-— Oappa, GohetU, the Grancmo 
family, Audreas Guaruieti, and Ins son Giuseppe, the Euggien 
family, and Serafin of Venice Balestrien, the Bergonzi family, 
Alessandro Gagliano, the earlier members of the Guadagnim family, 
Montaraana, and Panormo were pupils or followers of Stradivan. 
Landoln, Stonom, and Carlo Giuseppe Testore, a pupil of Giovanm 
Grancmo, leaned to the model of Giuseppe Guarmeil del Gesh. 
Some resemhlauces, especially m the mattei* of the varnish, are 
traceable between tbe works of makers who lived contemporaneously 
in the same town, eg Naples, Milan, and Vemce 
The Amati method was adapted to the higher model by Jacob 
Stainer of Absam, near Hall in Tyrol, whose well-known pattern 
was ohiefly followed by the makers of England, Tyrol, and Germany, 
down to the middle of the 18th century It thenceforward fell into 
disuse, owing to the superior musical qualities of the Cremona violm 
and to improved means of oommuuioation, which enabled ilie violm- 
makers of other countries to procure wood sufficiently soft and 
tenacious to he worked to the flat model The school of Stainer is 
represented amongst many others by Albam, Homsteiner, the 
Elotz family (who made large numbers of mstruments excellent m 
their kmd), Scbom of Salzburg, and Withalm of Nuremberg The 
English makers may be divided mto tbies successive gioups 1 
au antique English school, having a character of its own (Bayman, 
Hrqtihart, Pamphilon, Barak Norman, Duke of Oxford, &c.), 2 
indtators of Stainer, at the head of whom stands Peter Wamdey 
(Smith, Barrett, Cross, Hdl, Aireton, Norris, &c.) , 8 a later school 
who leaned to the Cremona model (Banks, Duke of Holbom, Betts, 
the Forsters, Gilkes, Carter, Pendt, Parker, HaiTis, Matthew 
Hardie of Edinburgh, &c.). The early French makers have httle 
merit or interest (Booquay, Garmies, Pierray, Guersan, &o ) 3 bnt 
the later copyists of the Cremona models (Lupot, Aldno, Chanot the 
elder, Nicholas, Pique, Silvestre, Vudlaume, &o ) produced admir- 
ahle mstrumen^ some of which rank next m merit to the firat-rate 
makers of Cremona. 

The tenor violin, in compass a fifth lower than the treble 
viohn, appears to have preceded the latter ; and from 


Tenor VioUa Violoncello. 


existing specimens we Tenor 
z know that the bass vio- 
now termed the 


^ violoncello, with a tun- 
^ " - ing an octave helow the tenor, appeared very 

shortly afterwards A double bass viohu, tuned 

a fourth below the violoncello and ■usually known as tbe 
basso da camera, completed the set of mstruments in violin 
shape ; but from the difficulty attending its manijiuJation 
it never came into general use The celebrated double 
_ , Dragonetti, occasionally used the basso da 
and an English player named Hancock, who dis- 
with the highest or E stnng, is stiU remembered 
for hm performances on this unusual mstmment 


The tenor and violoncello are made on the same general 
model and principles as* the violin, but with certain modi- 
fications Both are relatively to their pitch made smaller 
than the violin, because, if they were so constructed as to 
have the same relation to the pitch and tension of the 
Btrm^ as the violin, they would not only have an over- 
powering tone but would be unmanageable from them 
size. This relatively dimmished size, both in the dimen- 
sions of the mstmment and m the thickness of the wood 
and stnngs, gives to the tenor and violoncello a graver 
and more sympathetic tone. To some extent this reduced 
size IS compensated by giving them a greater proportional 
height m the ribs and bridge ; the increase is hardly per- 
ceptible in the tenor, but is very noticeable m tbe -violon- 
cello. Correlative to this general diminution in the size 
of the instrument and the tension of the strmgs as the 
bass register is entered, there is a progressive dimmu- 
tion in tbe size and tension of the strings of each 
mstmment, the treble string having m all cases the 
greatest tension and being thickest m proportion, though 
actually the thinnest. This is partly due to the fact that 
the ear demands greater brilliancy and force in the higher 
register, but it has also a mechanical reason. The treble 
foot of the bndge is fixed, while the bass foot vibrate.s 
freely , addition^ stability is given to the rigid side and 
additioiml freedom to the bass side by hghtemng the 
tension in each string progressively towards tbe bass. 
This can be verified by the sunple experiment of stringing 
up a violin with the strmgs reversed, bnt without altering 
the sound-post and bass-bar. Still further to lighten the 
tension on the bass side, the lowest string of the violm 
and the two lowest of the tenor and violoncello are spe- 
cially made of thin gut and covered with fine metal wire 
Such stnngs yield a grave tone with comparatively little 
tension. 


It IB obnouB that, if the lowest stnng, or the two lowest Btnnra, 
are elevated m pitch, the tension wdl be greater, and the vionn 
will poduee a more powerful tone , if the baas string is lowered, 
the eonfemy will take place By adaptmg the music to this altered 
tuning {seordatura) some novel effects are produced The follow- 
ing are tiie principal seordakm which have been occasionally 
employed by -vaiious players 



Scorda 

turn 


Lolil. Da Bdriot, De B&iot Paganini. BoQlot 
Pnune, 

Mazas, &o. 

The ■violoncello is leas amenable to tlie scoi datura than, the 
violin 3 the only dassieal instance is the ’tumng employed by Bach 
7 ^ - %.- - J — m hia fifth sonata, which consists in lowermg the fiirst 
g z- ..az..,': string by a tone. 

•5 It 18 commonly said that an old violin is better than 
Bach. a new one. Other things being equal, and supposing 



246 


V I 0 — Y I 0 


“Good” the older to be in fair preservation, this is true ; it is also true that 
violms of old viobnB the best, as a rule, have survived. Good violins, 
however, have been continuously made, and are still being made, 
though since the mid^e of the 18th century the cheapness of the 
“We” fiddle, made by the hundred by divided labour, has much 
circumscribed the busmess of the higher-class workman The best 
workmen of different countries differ httle m ment , but it is 
seldom that any maker out of Italy is successful in varnishing his 
work so as to impart to it the superior resonance which characterizes 
the best Italian violins. The varnish, originally merely orna- 
mental and preservative, has become an essential paid: of the work, 
from its mtunate connexion with the tone The secret of making 
varnish is not lost, as is sometimes stated ; the difflcnliy consists 
m applying and drying it with reference to the climate where the 
operation takes place. In moist climates, oil varnish, which is the 
best, dries too mowly , hence the use of spint vaniish, which is 
more manageable, but not the effect of permeating the superficial 
tissues of ttie wood so as to mcrease and perpetuate its elastunly 
Many weU-ioade modem violins, notably those of some French 
makers, have proved fisialures, because they have, under a mistaken 
behef, been made out of old and dry wood. After a few years pine 
begins to lose its elaatieity ; the old makers used wood that was 
omy just auffiaentljr seasoned, and they preserved its dastieily by 
applying them varnish at once. 

It IS ^0 commonly said that a fiat violin is preferable to a high- 
modelled one This must be accepted with some modification. 
Instruments which are excessively flat should be avoided, for 
reasons above stated A moderate height, rather less than the 
medium, is most fhvourable to vibration ; what is really essential is 
that the sound-holes should be in horizontal planes, not m planes 
inclined at a considerable angle to the transverse section of the 
instrument Such sound-holes, as may be proved at once by the 
ear, have the property of immediately letting out the vibrations of 
the small mass of air which hes direotly under the hndge, and 
thus rob the great mass of air in the body of the fiddle of the 
impulse necessary to set it properly in vibration , hence the tone, 
though quickly yielded and not feeble to the ear of the player, is 
found at a short distance to be deficaent in force and flexibilily 
The violins moat in request are the lai^r specimens of the Amati 
family, of Stradivari and his best pupOa, and of the two eonsiuB 
Giuseppe Guamieri, — the mstrumen'to of Giuseppe called “ del Gesh,” 
from ms use of the sacred monogram on bis tu^ets, being by some 
players preferred to those of SfecadivarL For old instruments of 
the best class purchasers must he prepared to pay from £200 to 
£600, according to their quality and state of preservation. Second- 
class old Itahan mstrumenta, and first-rate specimens of the best 
school of French copyists, can usually he bought for smaller sums 
down to £20. The cduef seats of the wholesale violin manufacture 
are Muocourt in Fiance and Markneukirohen in Saxony, 

Viohn The violin bow, which is made of Brazil wood, was reduced to 
bow. its present admirable shape about 1780 by Fiontjois Tourte of Fms 
(1747-1836), whose bows are still esteemea above aU others, A fair 
Tourte bow is generally worth £10 , but a fine one has been sold 
for £30 ; and one of his best violoncello bows, which are rarities, 
was recently sold in Pans for £44. Bows, however, which leave 
httle to he desired are made in great numbers by English, French, 
and German makers A good bow is of more importance to a 
player than a good viohn ; something may be done with an mdiffer- 
ent instrument, bnt no one can play with a bad bow. 

Striiiga. The best strmga have always h^n made in Italy ; the climate 
of northern Europe is unsuitable for the manufacture. Good stnngs 
are essential to the player, and they should be frequently changed, 
as they only retain their shape at the place where the how touches 
them, and their elasticity, for a limited period. 


For Ibrtlier toformaiion on the history of stringed Instrnments, the reader Is 
referred to Vidal, lea InatruiuenU & Ankst, 8 vo& 4to (Paris, 1876-7S) ; Biihl- 
niann, Qeadh det Bogm-Inatrumnte (Brnnswlck, 1882), and the various artioles 
ia Grove’s Dietlonary <if Miuio and Hlvsiciana. The best handbook of vloUn- 
makers is Hart’s VMtn (London, 1876-80) The nrocess of vlolln-nialdng is 
well described in H. H. AUen's VioUvrMiuclng aa it was and is (London, 1 ^)l 
K. smaller work, which can be recommended, Is Mangin’s Manuel du LwAier 
"‘“’S, The art of slaying the violin Las been practically treated at 
b by Campagooli, BaOlot, Spohr, Femllnand David, Alard, and many other 
eiurrs of ibe varioos schools , bnt the only attempt to explain It system- 
with reference to sound acieninfic theory is contained in an unpre- 
irag Ifnaieare by Karl OoniVoIsier (Die F'Wia-feeltaiife, Cologne, 1^8), 
i»jt It to praise too highly SeealsoK'UsfaitjTMiTTtmeTiis.His- 

J JBttpkIna(ffiainburgh,l887). 

, VIDIimXB-BtlQ, SsooiruEL (1814-1879), 

FreDch arcMteijt ami on aichseology, was bom at 
Paris (HI 2701 JannaJy 1814. He was a pupil of AchiU© 
LecJ^e, and in 183^7^ ffient a Jrear stadying Greek and 
Bioman arcMtoctnre in Biwjf dnd Botaa. His cb jpf inter^t 
however, in the Mt of iJie (jotihie period, and, like 
Sir Gilbert Scott in Sngland, he i?m eia^pyed to “restore*^ 
some of the chief mediaeval bmldioga ctf France^ hm earliest 
works being the abbey church of YSzeJay, varions churches 


at Poissy, St Michel at Carcassonne, the church of Semur 
m C6te-d’Or, and the fine Gothic town-halls of Saint- 
Antonm and Narbonne, all carried out between 1840 
and 1850. From 1846 to 1856 he was occupied on the 
restoration of Notre Dame in Pans in conjunction with 
Lassus,^ and also with that of the abbey of St Denis. In 
1849 he began the restoration of the fortifications of Car- 
cassonne and of Amiens cathedral, and in later years he re- 
stored Laon cathedral, the chfiteauof Pierrefonds, and many 
oilier important buildings. He was an mtimate friend of 
Napoleon m., and during the siege of Paris (1871) gave 
valuable help as an eugmeer to Sie beleaguered army.^ 
He held many important offices, both artistic and pohtical, 
and was for many years inspector-general of the ancient 
buildings throughout a large part of France. His last work 
was the general scheme for the Paris exhibition buildings 
in 1878. He died on 17th September 1879. 

Aa a designer Viollet-le-Duc occupied ouly a secondaiy place , 
hut aa a writer on medimval architecture and the kindred arts he 
takes the highest rank. His two great dictiouanes are the standai d 
works m their class, and are most beautifully illustrated with very 
skilful drawings by his own hand Yiollet-le-Duc was a man of 
the most van^ and hnlhaut abilities, endowed with a power of 
work which has seldom been equalled. He was at once an aiiiat, 
a man of science, a learned archseologist, and a scholar. His map 
showing the rock contours and the glaciers of Mont Blanc is a 
model of its kmd, which comhmes great aiiastio heauty with the 
accuracy of the moat akilf nl engmeer His strong poetical fancy 
enabled lum to reconstruct the life and buildings of the Middle 
Ages in the most vivid way. His prmcipal literary works weie the 
JOidvmivm'e de V Architecture Francawe du XI au XVI. Sitcle, 
1853-69; Dictvmnaire du Mohlier Fraiu^ais, 1864-75 , L’ Architec- 
ture Miliiaire au Maym Ige^ 1854 , Edbttatwm Modemes, 1874- 
1877 , Eistoire dune Matson, 1878 , Eistoire d’une Forteresse, 1874 , 
Eistoire de VEahitation Eumaine, 1876 , Le Massif de Moni-Blanc, 
1876, EArt Eusse, 1877, Eistoire dun E6tel-dt-Ville et dvnie 
Ca^Mrale, 1878 , La Eicoraium a^hquie ause Edifices, 1879 , as 
well as many mmor works dealmg with separate hnildings. 

YIOLONCELLO. See YioLm. 

YIOTTI, Giovanni Battista (1763-1824), violinist 
and musical composer, was bom at Fontanetto m Pied- 
mont, on 23d March 1753. He learned the rudiments of 
music from his father, a veterinary surgeon and an amateur 
hom-player, and in 1764 Qiovannim taught him the 
violin for a year Two years later he was placed by the 
Marchesa di Yoghera xmder the viohnist Pugnani at Tuna. 
In 1780 Viotti, having already made himself a name, 
travelled through Germany and Poland to Russia, where 
the empress Catherme honoured him with marks of extra- 
ordinary favour He next appeared m London, m com- 
pany with Pugnani, and at once achieved a brilliant and 
I lasting reputation In 1782 he was equally successful m 
Pans. Two years later he was appointed leader of Prince 
de Soubise’s private orchestra; and in 1788 he undertook 
the direction of the opera, raising the performances, with 
Cherubini’s assistance, to a very high level. Yiotti also 
joined with Feydeau-de-Brou in constructing the famous 
Feydeau theatre. In 1790 the Revolution compelled him 
to fly to England ; but a charge of Revolutionary espionage 
drove him for a time to Hamburg, whence, however, he 
returned in 1795. From that time he resided almost 
unintermptedly m London until 1818, when he once more 
settled in Paris, resumed the direction of the opera, and 
retired m 1822 with a pension. He died in London on 
10th March 1824. 

Yiotti's playmg was diatmguished by aai extreme purity of style, 
a magaificeat tone, and an endless vanety of poetical and ima- 
ginativB expression. He was ■andonhtedly the best violinist of the 
age, and the best composer for his jnstniment. Among his woiks 
am 29 violia concertos, a senes of symphomes ooncertantes for two 
violins, 45 duos, 18 tnos, and 21 quartetts, and a great number of 
sonatas, notfcnmos, and other mstnimental works. His school was 

worthily perpetnated hy his pupil Rode. 

^ He published in 1867-69 a fine work ehowiog Ms not very snccesfi- 
M coloured decoration apphed to the chapels of Notre Bame. 

^ See his Mfmoire swr la Bf^Me d& Fofna, 1871. 
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VIPEE. The vipers constitute a family ( Yi'pendd) of 
Old-World, poisonous, viviparous snakes, which have a 
single movable poison fang on either side of the upper 
jaw, without any excavation or pit between the eye and 
the nostril, — thus diSering from the Grotalidm. They 
have a post-frontal and a maxillary bone, which latter is 
swollen and upright, articulating with the pre-frontal by 
a ginglymiTs, and short — not reaching the premaxilla. 
Yipers are mostly more or less thick-bodied and short- 
tailed, the head being entirely covered above with small 
scales, except in a single species. The nose is often re- 
curved, and some scales of the head are elongated so as to 
form “ horns ” in several species. The main points in the 
anatomy ^ of the group have been already described in the 
article Eeptiles, and their zoological relations stated in 
the article Snakes. 

There is much diversity of opinion as to the classifica- 
tion of the vipers, and, as Dr Alexander Strauch appears to 
be the author who. has worked out the group with the 
greatest care and completeness, his classification is here 
provisionally adopted. 

The Yiioeridse, thus consist of three genera, which are 
distinguished as follows : — 


(1) Two rows of sub-caudal scales ■ 

(2) One row of sub-caudal scales — 

a. Gular scales smooth, body rounded or 

depressed, tail simple ' 

b. Gular scales strongly keeled, body com- 

pressed, tail prehensile.. ' 


Vipera 
{20 species. ) 

EcMs 

(1 species.) 

Athens 
(3 species.) 


The common viper (F. hems) is easily distinguished 
from the harmless ring-snake by the black and white (or 
yellow) hand behind the head, which is generally con- 
spicuous in the latter animal. It is also distinguishable 
(apart from individual varieties) from the snake Coronella, 
rare in England, by having a dark V-shaped mark on its 
head and a dark zig-zag line down the hack. It is this 
viper which has the top of the head covered by shields 
(which may be regular or irregular in outline) instead of 
small scales only. It is one of the most widely distributed 
of snakes, being found from northern Spain eastwards to 
the island of Saghalin, and from the northern boundary of 
Persia to beyond the Arctic Circle in Scandinavia, though it 
is not found in Ireland. It inhabits all sorts of situations, 
though it prefers a dry soil, and it may be met with at an 
elevation of 9000 feet above the sea. It seeks its prey at 
night, and penetrating the burrows of mice will eat their 
nestlings. Its bite is sometimes fatal to large dogs, and 
occasionally to weakly children. It brings forth in April 
and May from five to fourteen young, which are hatched as 
they are born. 


The other European vipers are V. aspis, V. ainmodytes, and V. 
latastii.^ V. aspis is very like the common viper, save as to the 
scales on the head and the fact that its snout is somewhat turned 
up. It inhabits Trance, Switzerland, and Italy. V. armioclytes 
is a somewhat larger species, with a singular pointed process extend- 
ing upwards from the snout end. It is found in Egypt, Syria, 
Asia Minor, Turkey, Greece, southern Austria, and Italy. V. 
latastii is a species intermediate between F. a^is and Y. ammo- 
clytes. It inhabits Spain, Portugal, Morocco, and Algiers, Thus, 
of the four European vipers, two are also found in Africa and one 
in both Africa and Asia. There are three exclusively Indian 
yipers, “-F, xanthina, Y, persica, and V. russellii. V. xa7UMna 
is an animal about 2^ feet long. As in all the other non-European 
vipers, the body scales are strongly keeled. It is found in Asia 
Minor, Syria, and Persia. V. persica i&, as its name implies, a 
Persian animal. The scales above each eye are so modified as to 
form a horn. V. russellii is hornless, but very large: it is said 
to attain a length of more than 6 feet. It is widely distributed, 
inhabiting India, Burmah, Siam, Ceylon, Sumatra, and Java. 

^ For a description of the poison fang, see vol. xx. p. 457 ; and for 
a figure of the skull, see vol. xx. p. 462. 

^ In collections wherein very many specimens are preserved it is 
possible to find transitional forms between all the four European 
species. 


Two vipers are common to Asia and Africa. One of these, V. 
7ntturitaniea, extends from Algiers to Persia. It may he nearly 5 
feet long. The other species, V. cerastes, is a much smaller snake, 
never being much more than 20 inches in length. It is remark- 
able for two long pointed horns (which stand up over either eye), 
and is widely distributed in North Africa and Arabia, All the 
other species of the genus Vipera are exclusively African, and 
only one is foimd north of the Sahara. This is V. avizennm. It 
has no horns, and only attains a length of about 16 inches. V. 
superciliaris is also a small snake, but it has a large rugose supra- 
orbital plate. It comes from Mozambique, The puff-adder ( V. 
arietans) is a large thick snake, which may be 4 feet long. It is a 
very deadly animal, and is widely distributed over southern and 
central Africa, extending to both the east and west coast of that 
continent. It is without horns. V. oiasicornis is a beautifully 



coloured, large, and bulky snake, which may he upwards of 6 feet 
long. Two horns project obliquely forwards from ju.st in front of 
either nostril. It inhabits southern Africa. It is a very venomous 
animal.® V rhinoceros is another large snake, which comes from 
both the east and west coasts. It has a pair of horns upstanding 
between its nostrils, each clothed with hut a single shield. V. 
conmta has scaly prominences, which are hardly “horns,” and 
which consist each of a group of four or five large upright distinct 
scales placed above one of the eyes. It is a small snake, hardly 
ever more than 20 inches long. It inhabits western, southern, and 
eastern Africa. V. caudalis is a still smaller snake, which has a 
single scale extending upwards over either eye. It comes from 
southern Africa, as also does V. schneideri, which is like the last 
species, save that it has nothing at all representing horns. V. 
inoniaia is also hornless, though it has the supraorbital region 
somewhat elevated. It is a very small snake, only about 16 inches 
long. It is a South- African species, as also are V. atropos and V. 
atrqpoides, which are both hornless and are about 2 feet long. 

The genus Bchis consists of but one species {JEJ. carinata), 
which has been noticed and figured in the article ISnakes 
(se e vol. xxii, p. 198). It is a viper-like snake, which 

® On one occasion one of these snakes, after giving birth to twenty- 
one young (which hit and killed mice within five minutes of being 
bom), became very ill-tempered, and when two adult males were 
placed in her cage she bit one with such violence as to break off one 
of her fangs, which she left, about three-quarters of an inch in length, 
sticking in his back. He, however, appeared not to suffer the 
slightest inconvenience, and was never the worse for it (see Proc. 
2ool. Soc., 1871, p. 638). 
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inliaHts desert lands or dry plains, and extends from India 
tlirougli Abyssinia and ITort}! Africa to Senegal. 



Tig. 2 . — Athens liurtoni. (Length. 12 inches.) 


The genus AtJieris is made up of several more or less 
problematical species of snakes, all of whieli present a great 
contrast to the other in that they have long, 

slender, and laterally compressed bodies with prehensile 
tails— being altogether adapted for arboreal life. bTever- 
theless the head is decidedly viperine, sharply marked off 
from the neck, broad behind, and heart-shaped when looked 
at from above. These animals are assisted in climbing, 
not only by their prehensile tails, but also the strongly 
keeled scales beneath the lower jaw. Ail the so-called 
species are inhabitants of tropical Africa, — A. hurtomi. A, 
scpiamigerci, and A. chloroechis being found on the west 
coast. Two new species have been lately discovered, A. 
anuolqjis and A. Cceviceps , — both from the Oongo. 

The genus Acanthophis is sometimes classed with the 
vipens, but is here excluded on account of its large, truly 
colubrine head shields. See SiTAKES, voL YTrii- p. 198 . I 

The Yiperidae, are geographically distributed as follows : — 

Palcearctic Region.^ — K. hems, V. aspis, V. ainmoAytes, V. \ 
latastii, V. xantMna, V. persica, Y. nmnianim, V. cerastes, V. \ 
mimi7m, K ccmiMta. 

Ethiopian Region. — V. superciliaris, V. arietans, Y. nctsicarnis, 
Y- rhinocsa-os, V. comuta, Y. caiidalis, Y. sakneideri, V. inomcda, 
V. atropos, Y. atropoides, A. burtoni. A, squmnigrera, A. eJiloroechis. 

Indian Region. — Y. russellii, B. carinata. (ST G. M.) 

YIRGIL (P. Yebgilitjs Mabo) enjoyed in ancient times 
an unquestioned supremacy among Roman poets. His 
pre eminence in poetry was as distinctly recognized as that 
of Cicero in prose ; and among the Romans, as among all 
nations who have possessed a great poetical and a great 
prose literature, the superior power of poe try over that of 

^ This region includes Europe, Africa north of the Sahara, and Asia 
north of the Himalayas. - 
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any other mode of artistic expression to embody and per- 
petuate the true ideal of the national imagination and the 
deepest vein of national sentiment, was fully recognized. 
The veneration in which his name was held daring the 
long interval between the overthrow of Western civilization 
and the revival of letters affords testimony of the depth 
of the impression which lie made on the heart and imagin- 
ation of the ancient world. The traditional belief in his 
pre-eminence has been on the whole sustained, though not 
with absolute unanimity, in modern times. By the 
scholars and men of letters of the 16 th, 17th, and 18th 
centuries it was never seriously questioned. Only during 
the first half of the present century has his right to be 
ranked among the great poets of the world been disputed 
by eminent German and English critics. The German 
mind has always been more in sympathy with the art and 
genius of Greece than of Rome and Italy ; and during the 
first half of the present century, when English criticism, 
first came under German influence, there was a strong 
reaction from the habitual deference paid to those writers 
who had moulded literary taste in the previous century. 
The estimation of Virgil, as the most consummate repre- 
sentative of Latin culture, suffered most from this reaction. 

In the present day the effect of this reaction shows itself 
ouly in a juster estimate of Virgil’s relative position among 
the poets of the world. It is no longer a question whether 
he or Homer was best entitled to hold that “ sceptre ” 
among the great poets of antiquity which Lucretius 
awards to the older poet. It may still be a matter of 
individual opinion whether Lucretius himself was not a 
more powerful and original poetical force, whether he 
does not speak more directly to the heart and imagination 
of our own time. But it can hardly be questioned, on a 
survey of Roman literature, as a continuous expression of 
the national mind, from the age of Hmvius to the age of 
Claudian, that the position of Virgil is central and com- 
manding, while that of Lucretius is in a great measure 
isolated. If we could imagine the place of Virgil in 
Roman literature vacant, it would be much the same as if 
we imagined the place of Dante vacant in modern Italian, 
and that of Goethe in German literature. The serious 
efforts of the early Roman literature — the efforts of the 
older epic and tragic poetry — found their fulfilment in 
him. The revelation of the power and life of Nature, 

I first made to Lucretius, was able to charm the Roman 
mind, only after it had passed into the mind of Virgil, and 
been brought nearer to the heart of Romans and Italians 
by association with the industry most congenial to them. 
And not only does Virgil absorb and supersede much of 
what went before him; he anticipates and supersedes 
much of what came after him. When we have read the 
jEndd, we add scarcely anything to our sense of the 
capacities of the Italian genius and of the Latin language 
by studying the ' artificial epics of the empire. It is 
enough to read any ten lines of them along with any ten 
lines of Virgil to feel how absolute is his superiority, 

Virgil is the only complete representative of the deepest 
sentiment and highest mood of his countrymen and of his 
time. In his pastoral and didactic poems he gives a living 
voice to the whole charm of Italy, in the Mneid to the 
whole glory of Rome. He was in the maturity of his 
powers at the most critical epoch of the national life, one 
of the most critical epochs in the history of the world. 
Keeping, aloof from the trivial daily life of his con- 
temporaries, he was moved more profoundly than any of 
them by the deeper currents of emotion in the sphere of 
government, religion, morals, and human feeling which 
were then : changing the world; and in uttering the . 
enthusiasm of the hour, and all the new sensibilities that 
were stirrins in his own heart and ima.muq,tinn. he had. in 
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the words of Samte-Beuve, “dmned at a decisive hour 
of the world what the future would love.” He was also 
by universal acknowledgment the greatest hterary artist 
whom Rome produced It was an essential condition of 
Roman more than of any other great literature that it was 
based on culture and education. Hot only the knowledge 
but the inspiration of Greek poetry — “spiritus Graiae 
camenm ” — was the condition of Roman success in poetry. 
Virgil had not only more learmng and culture but had a 
more cathohc sympathy with the whole range of Greek 
poetry, from Homer and Hesiod to Theocritus and the 
Alexandrians, than any one else at any period of Roman 
literature. Greek studies were in his time pursued with 
greater ardour, completeness, and thoroughness than at any 
previous period The efiort of the preceding generation to 
attain to beauty of form and finish of artistic execution 
found in him, at the most susceptible period of his life, a 
ready recipient of its influence. The rude dialect of 
Latmm had been moulded into a powerful and harmonious 
organ of literary expression by the emotional ardour and 
vigorous understandmg of a long senes of orators; the 
rough and unhewn structure of the Latin hexameter, first 
shaped by Ennius to meet the wants of his own spirit and 
of his high argument, had been smoothed and polished by 
the congemal labour of Lucretius, and still more perfected 
by the finer ear and more careful industry of Catullus and 
his circle; but neither had yet attained their final develop- 
ment It was left for Virgil to bring both diction and 
rhythm to as high a pitch of artistic perfection as has been 
attained in any literature. 

The great work which he accomplished was the result of 
the steady devotion of his genius, undistracted by pleasure 
or business, to his appointed task. For the first half of 
his life he prepared himself to be the great poet of his time 
and country with a high ambition and uniesting industry, 
equalled only by the ambition and mdustry with which 
Cicero prepared himself to be the greatest orator and the 
most accomplished exponent of philosophy among his con- 
temporaries and countrymen The second half of his 
career was a religious consecration of all his powers of 
heart, mind, and spirit to his high office. He was born 
on the 19th of October in the year 70 b o., m a farm on 
the banks of the Mmcio, in the district of Andes, not far 
from the town of Mantua. He thus belonged to a genera- 
tion about thirty years younger than that to which 
Lucretius belong^, and about fifteen years younger than 
that of Catullus • but both these poets were dead before the 
younger poet was old enough or sufficiently known to have 
come into personal contact with them But the literary 
impulse which gave birth to their poetry was felt in all its 
force in his early youth, and especially in the district north 
of the Po, in which a race of more imaginative suscepti- 
bihty than the people of Latium, who had been the first 
to receive the discipline and feel the enthusiasm of Greek 
studies, formed part of the Latin-speaking population.^ It 
was favourable to bis development as a national poet that 
he was born and educated during the interval of com- 
parative calm between the first and second mvil wars, and 
that he belonged to a generation which, as the result of the 
social war, first enjoyed the sense of au Italian nationality. 
Tet it was only ^ter Virgil had grown to manhood that 
the province to which he belonged obtained the full rights 
of Roman citizenship. It is remarkable that the two poets 
whose imagination seems to have been most powerfully 
possessed by the spell of Rome, — Ennius and Virgil, — were 
born outside the pale of Roman citizenship, though be- 

^ Gf, Cic., Pro Archxa, lii 6 — “Erat Italia time plena Grsecaxum 
artmm ao disciplmaium, studiagne luee et m Latio rehementius tom 
colebantnx qnam nunc iisdem m oppidis, et hie Bomee propter tran- 
qmllitatem reipublicss non neglegebantni.” 
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longing to races who had acknowledged the sovereignty 
without deeply or permanently resenting the hostihty of 
Rome. 

The scenery familiar to his childhood, which he recalls 
with affection both in the Eclogues and the Georgies, was 
that of the green banks and slow windings of the Mincio 
and the rich pastures in its neighbourhood. Like his 
friend and contemporary Horace, and unlike the poets of 
the preceding generation, who were members either of the 
aristocracy or of the class closely associated with it, he 
sprang from the class of yeomen, whose state he pronounces 
the happiest allotted to man and most conducive to virtue 
and piety. Virgil, as well as Horace, was fortunate in 
having a father who, though probably uneducated himself, 
discerned his genius and spared no pains in nourishing it 
with the highest and richest culture then obtainable in the 
•world. At the age of twelve he was taken for his educa- 
tion to Ciemona, an old Latin colony, and from an expres- 
sion m one of the mmor poems attributed to him, about 
the authenticity of which there cannot be any reasonable 
doubt, it may be inferred that his father accompanied him 
thither as Horace’s father accompanied him to Rome for 
the same purpose. He assumed the toga rnnhs on his 
sixteen-fch birthday, the day, according to Donatus, on 
which Lucretius died , and shortly afterwards he removed 
to Milan, where he continued engaged m study till he went 
to Rome two years later. The time of his removal to Rome 
must have nearly comcided with the publication of the 
poem of Lucretius and of the collected poems of Catullus, 
the first really artistic poems produced in the Latin 
language. A powerful stimulus must have been given to 
a youth of genius from a northern provmce by his arrival 
in the metropolis of the world at such a crisis in the 
national literature The impression produced on his 
imagination on his first coming to Rome may be recalled 
to memory in the Imes he puts into the mouth of Tityrus 
in the first eclogue, 

** TJibem quam dicunt Eomom Melibcse putavi,” &c 

After studying under a rhetorician, who was, probably 
about the same time, the teacher of the future emperor, 
he proceeded to the study of philosophy under Sirou the 
Epicurean, who, in common with other teachers of that 
eecti appears to have had the gift of inspiring enthusiasm 
for his subject and affection for himself. One of the 
minor poems written about this time in the scazon metre, 
which had recently been brought to the highest possible 
perfection by Catullus, tells of his delight at the immediate 
I prospect of entering on the study of philosophy, and of 
the first stirring of that enthusiasm for philosophical 
investigation which haunted him through the whole of his 
life, but never obtained complete realization. At the end 
of the poem, the real master-passion of his life, the charm 
of tile Muses — “ dulces ante omnia Musse” — ‘reasserts 
itself 

Our next knowledge of him is derived from allusions to 
his circumstances and state of feeling contamed in the 
Eclogues, and belongs to a period nine or ten years later. 
Of what happened to him in the interval, during which the 
first civil war took place and Julius Osesar was assassin- 
ated, we have no indication from ancient testimony or 
from hiB own wntmgs. We might conjecture that this 
was a time of studious leisure passed in his father’s house 
in the country, as the life of Milton was passed after 
leaving Cambridge. In 42 b c., the year of the battle of 
Phihppi, when he was in his 28th year, we find him lead- 
ing such a life, “ cultivating his woodland Muse,” and 
enjoying the protection of Aanius Polho, the governor of 
the district north of the Po. In the following year the 
famous confiscations of land for the benefit of the soldiers 
i of the triumvirs took place. Of the impression produced 
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on Virgil by these confiscations, and of the effect they had 
on his fortunes, we have a vivid record in the poem which 
stands first in his collected works. Mantua, in consequence 
of its vicinity to Cremona, which had been faithful to the 
cause of the republic, was involved in this calamity, and 
Virgil’s father was driven from the farm which he had 
acquired by the thrift and industry of his early yeara By 
the influence of his powerful friends, and by personal 
application to the young Octavianus, already practically 
master of the Western world, Virgil obtained the resti- 
tution of his land ; but, on attempting to resume posses- 
sion of it, be was exposed to imminent personal danger, 
and bad to swim across the river to escape from the 
violence of the soldier to whom it had been allotted. 
Immediately afterwards be took his father and family 
with him to the small country house of his old teacher 
Siron 

(“ Villnla qute Siroiys eras, et pauper agelle,” &c., CcUal , x ), 
which may have become his own by gift or inheritance. 
Soon afterwards we hear of him living in Rome, 
enjoying, in addition to the patronage of Pollio, the 
favour of Meecenas, intimate with Varius, who was at first 
regarded as the rising poet of the new era, and soon 
afterwards with Horace, who had just retiimed from 
his unfortunate adventure with the army of Brutus. 
His friendship with Qallus, for whom he indicates a 
warmer affection and more enthusiastic admiration 
for any one else, was formed before his second residence 
in Rome, in the Cisalpine province, with which Gallus also 
was connected both by birth and oflSce, The pastoral 
poems, or “ eclogues,” as they are usually called, though 
that name is never given to them by himself, commmiced 
in bis native district, were finished and published m 
Rome, probably in 37 b o. Soon afterwards be withdrew 
from habitual residence in Rome, and lived chiefly in 
Campania, either at Naples or in a country house in the 
neighbourhood of Nola. He resided also for some time in 
Sicily; and there is in the fourth Georgic distinct evidence 
of his famiharity with the neighbourhood of Tarentnm 
He was one of the companions of Horace in the famous 
journey to Brundisium ; and it seems not unlikely that, 
sometime before 23 b c., he made the voyage to Athens 
which forms the subject of the tkord ode of the first book 
of the Odei of Horace. 

The seven years from 37 to 30 b.o. were devoted to 
the compositiou of the Georgies. In the following year 
he read the poena to Augustus, on his return from A si a , 
The remaining years of his life were spent on the com- 
position of the JErnid. In the course of its composition, 
in 23 B.C., the year of the death of the young Marcellus, 
he read three books, the 2ad, 4th, and 6 th, to the emperor 
and the members of the imperial family. In 19 b.o., after 
the JBneid was finished but not finally corrected, he set 
out for Athens, intendmg to pass three years in Greece and 
Asia, and to devote that time to perfecting the workman- 
ship of the poem. At Athens he met Augustus and was 
persuaded by him to return with him to Italy. ’While 
visiting Megara nnder a burning sun, he was seized with 
and, as he continued his voyage without interrup- 
goi^ rapidly worse, and died on the 21at of 

fifty-fin^ year, a few days after lauding 
kstiEness he called for the oases 
'with the intention of burning 
the He h8^,p):eiv|opdy left directions in his will 

that^ his Jitetery ^ecp4c^ .Tariue and Tucca, should 
publish aotlniigic^ ,'HawM<^hiad not already been given 
to the world by ? Tins pathe^c desire tbat the 

work to wbioh he had ^yep se tff whidd 

si^ great expectations wefe form^ should not atervive 
him has been used as an argument' to prove his own 
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dissatisfaction witb tbe poem. A passage from a letter of 
his to Augustus is also quoted, in which he speaks as 
if he felt that the undertaking of the work had been 
a mistake Virgil does not indeed show that sanguine 
confidence in the result of his labours which Horace 
expresses on the completion of the three books of lyrical 
poetry to which he devoted the best years of his life , but 
the lines ix. 444, &c.), 

“ Fortunati ambo si quid mea canmna possuut,” &c., 
though with less self-assertion, imply a similar assurance 
that his work would endure as long as the Roman state 
and empire. The dissatisfaction with his work, increased 
by the depression of his last illness and the fatigue of 
the long tension of mind, heart, and imagination upon 
it, may more probably be ascribed to his passionate 
craving for a perfection of workmanship which death 
prevented him from attaining than to any sense either of 
tbe unwortbiness of bis subject or of his own inadequacy 
to do justice to it The commands of Augustus fortunately 
intervened to prevent the loss of some of the noblest poetry 
of antiquity and of the most enduring monument of the 
greatness and glory of Rome. 

He was buried at Naples, where his tomb was long 
regarded with religious veneration, and visited as a temple 
That veneration was a survival of the feeling with which 
he was regarded in his lifetime, and is greater than what 
we find attaching to the actual memory of any other 
ancient poet, though the mystery connected with the 
peraonahty of Homer excited a greater curiosity Horace 
is our most direct witness of the affection which he in- 
spired among his contemporaries. The qualities by which 
be gained their love were, accordmg to his testimony, 
“candor,” — that sincerity of nature and goodness of 
heart which, along with “ fides ” or loyalty, ^e Romans 
valued most among the quahties which attach men to one 
another ; and “ pietas,” — the deep affection for kindred, 
friends, and country, combined with a reverent spirit, 
which they prized above all personal qualities. The 
statement of his biographer, that he was known in 
Naples by the name “ Parthenias,” is a testimony to the 
exceptional purity of his life in an age of licence These 
direct testimonies are confirmed by tbe indirect testimony 
of his works. Scarcely any poet in any age seems to 
deserve so high a rank among those whom he himself 
characterizes as “ pu vates et Phoebo digna locuti.” Tbe 
seclusion of bia life and his devotion to his art touched the 
imagination of his countrymen as the finer qualities of his 
nature touched the heart of his friends. It had been, from 
the time of Cicero,’- the ambition of tbe men of finest 
cultoe and most original genius in Rome to produce a 
national literature wMcb might rival that of Greece ; and 
the feeling that at last a poem was about to appear which 
would equal or surpass the greatest among aU the works 
of Greek gemus found a voice in the lines of Propertius — 
“Cedite Eotuani ecnptorea, cedite Grau; 

Nescio quid majus nasextur Iliads.” 

He feeling which his countrymen and contemporaries 
entertained towards him seems justified by the personal 
impression which he produces on modern readers, — an 
impression of sanctity, as of one who habitually lived in a 
higher and serener sphere than that of this world. The 
referential love inspired by him is something distinct from 
the affection felt for Horace as a fa miliar friend, a wise 

^ (if. TWc. , n. 2 * “ Quamobrem bortor omnaa qui facere id 
possuut, ut hujus quoque genem laudeui jam lauguenti Greecioa 
enplapi^” too. These words apply specislly to philosophical literature, 
hut other passages m the same and m. other works imply that Cicero 
thought that the Romaiiia had equal aptitudes for other departments 
of literature j and the practice of the Augustan poets in each appro- 
priating to himself a special province of Greek literary art seems to 
infdoate the same ambition. 
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counsellor, and genial companion, sharing the ordinary 
interests and pleasures of life, liable to the same weak- 
nesses and endeared by the same social charm as those 
who are best liked in the intercourse of our own day. 

Virgil’s fame as a poet rests on the three acknowledged works of 
his early and mature manhood — the pastoral poems or Eclogues, 
the Qeorgics, and the JEneid — all written in that hexameter verse 
which he received from hia immediate predecessora, still lacking 
something m variety and smoothness of cadence, and which he left 
to the world, in the words of a poet, who, if any one, is entitled to 
speak with authority ou such a subject, 

“The noblest metre ever moulded by the lips of man " j 

But other poems were attributed to him in ancient times, and have 
been incorporated with hia acknowledged works These are (1) a 
collection of short poems, under the name “ Catalepton,” moat of 
them m the style of the short poems of Catullus, and composed in 
various forms of the iambic metre (chiefly the scazon), and in 
elegiacs, and (2) some longer poems, the Chdese, Qvns, Copa, Maretwm, 
to which sometimes the j&im and Diras are added, all with one 
exception written m hexameters. As the younger Phny mentions 
Virgil among the men of grave character by whose authonly he 
justifies his own occasional indulgence in the composition of slight^ 
playful, and somewhat mdecorona verses, it is quite possible that 
two or three pieces of that kind found m the Cataleptoii may have 
been written by Virgil when fresh from the first reading of Catullus 
The fifth, written in the couplet most used in the Epodes of Horace, 
and the most bitter in tone and coarsest in expression, it is im- 
possible to attribute to him But there are others among them of 
which there is no reason to question the authenticity, and which 
are mterestmg as an immediate expression of the poet’s personal 
feelmga at various penods of his life. Of the longer poems attri- 
buted to him in ancient times it is clear from intemd. evidence 
that the Giris and Bvrse, though belonging to the Augustan, age, 
are not his The JEtm has been shown to have been written m 
the age of Nero. The Mmetimi and the Copa are mterestinc as 
^phic and sharply defined pictures fiom common or homely life 
But they have nothing in common with the ideahzing art of Virgil, 
and the tone and sentiment of the Copa especially are quite alien 
from the tone and sentiment of hia acknowledged work. But there 
has been more controversy about the authenticity of the Gulex. 
The ambitious saymg, not to apply to it a harsher epithet, attn- 
buted by hia biographer to Lucan, “et quantum mihi restat ad 
Cuheem,” shows that m his time it was beheved that Vir^ had 
written a poem of that name. Maitial (xiv. 185) writes of a 
Oulea as the undoubted work of Virgd. He believes in it as 
unhesitatmgly as he does m the “Passer Catnlli,” and speaks 
as if it were only the patronage of Maecenas that enabled Virgil 
to rise to higher themes Vir^l's biographer speaks of the poem 
as having been written by him at the age of sixteen, though 
the saying of Lucan seems to imply that he supposed it to have 
been written when he was ten years older. The poem has no trace 
of the charm and variety of Viigil’s style and rhythm, and is even 
leas like the style and metre of the Eclogues than of his later poems 
On the other hand, there is a technical correctness and regulaniy 
in the metre which was not possible until after the art of Virgil 
had made the knack of wntmg hexameters as attainable by all 
educated men as the art of Pope made the writing of the heroic 
couplet , and the wntmg of such verse seems to nave become a 
regular part of a hberal education. It is to be remembered that in 
the same soil and under the same air under which the genms of 
Viigil and Horace expanded to such stately proportions, uiere was 
a great undergrowth of minor poets who are the frequent butts of 
Horace’s good-natured satire Descriptions of nature to which 
they were trained by the reading of Lucretius and Virgil, a-nrl 
mythological commonplace, were apparently the chief matenala of 
their verse exercises The desenptiona in tihe Gulex show the care- 
ful study both of Lucretms and of the Eclogues and Qeorgics, and, 
thoi^h too diffuse and diluted, are not without a real perception of, 
and feeling for, Italian nature. But it is very difficult to behevc that 
the poem was ever edited by or acknowledged by Virgil m his life- 
time. Nothing IS more alien to his character than such numature 
ambition. It is difficult also to believe that it is a crude effort of 
his boyhood, accidentally preserved, and given to the world after 
his death by an authonzed editor It seems more probable that 
it is the composition of some young and enthusiastic admirer of 
Virgil, who, some time aftei his death, and, perhaps, after the 
d^th of his immediate contemporaries, succeeded in palming off 
his own imitative concoction as an early composition of the ^reat 
master. The dedieatioii to the “ revered Octavius,” if the person 
addressed is the “ young Augustus,” and not the poet and historian 
mentioned by Horace, and the Imes — 

“ Posteilus grayiore aono tlW mtua loquetur 

dabtut cuQi znaturos mlhl tsinpora fructua 
seem like not very ingenious artifices to secure acceptemce for the 
poem, and to represent Virgil as already in boyhood closely con- 
nected with the future emperor, and conscious of his own gemus and 


of the great future that awaited both himself and the young fneud 
whom he addresses as “aancte pner ” 

J The pastoral poems or Eclogues— e. word denoting short selected - 
pieces — ^were composed between the years 42 and 37 B o , wlieu 
Virgil w'as between the age of twenty-eight and thirty-three By 
his mvocation to the “Sicelides Muass" and “Arethuaa,” by the 
names “ Dapbnis ” and “ Menalcas,” “ Thyrsis” and “ Corydon,” &e , 
which he gives to his shepherds, hy his mention of “ Arcadians ” 
and of “Eurotas,” and by many other indications, he avows the 
irarpose of eliciting from the strong Latin language tlie melody 
which the “Siciliau shepherd" drew out of the “Done reed," of 
peopling the familiar plams and river-bnnks of his native land with 
the pictumsque figures of the old Greek pastoral, and of express- 
ing that tender reelmg for the beauty of Italian scenes wbieh 
Theocritus had expressed for the beauty of Sicily The position of 
Vugil indicated in the Eclogues was not unlike that indicated in 
the idylls of Theocritus, — that of a youth of genius with all the 
refinement of a rich culture, but with rustic tastes and habits, 
living hia life among other young poets of his native piovmce, 
cultivatmg his art by friendly nvalry with them, and nounslung 
his genius by communion with the spirit of nature as revealed m 
the scenes around him and m the melodies of older poets It was 
as natural under these circumstances that he should aspire to be 
the Italian Theoentua as that Horace, with his more social and 
versatile temperament, and with the more adventurous expenence 
of his youth, should aspire to be the Eoman Alcseua 

The earhest poems in the senes were the second, third, and fifth, 
and these, along with the seventh, am the most purely Theoentean 
in character The first and nintt, which probably wei-e next m 
order, are much more Italian, in sentiment, are much more an ex- 
pression of the poet’s own feelings, and have a much more direct 
reference both to his own circumstances lind the circumstances of 
the time The first is a true poetical reflex of the distress and 
confusion which arose out of the new distnbntion of lands, and 
blends the poet’s own deep love of bis home, and of the sights and 
sounds familiar to liim from childliood, with his Itahan suscepti- 
bility to the beauty of nature The ninth la immediately connected 
in subject with the fiist It contains the hues which seem accur- 
ately to describe the site of Virgil’s farm, at the point where the 
lange of hills which accompany the river for some distance from 
the foot of the Lago di Garda sinks into the plain about 14 or 16 
miles above Mantua — 

“ Qua Be suMueere collea 
Inclplunt mollique Jugum demittere cllvo " 

The sixth is addressed to Varus, who succeeded Pollio as governor 
of the Cisalpine district. Its theme is the creation of the world 
(accoiding to the Epicurean cosmogony), and the oldest tales of 
mythology ^ The fourth and eighth are both closely associated with 
the name of Virgil’s earliest protector, Polho The fourth celebrates 
the eonanIsHp of his patron in 40 n o., and perhaps also the birth of 
his son, though it was disputed in antiquity, and still is disputed, 
who was meant hy the child whose birth was to be comcident with 
the advent of the new era, and who, after filling the other great 
office of state, was to “ rule with hia father’s virtues the world at 
peace.” The mam purpose of the poem, however, is to express, in 
comiexiou with pastoral associations, the longing of the world for a 
new era of peace and happmess, of which the treaty of Brundisium 
seemed to hold out some defimte hopes. There is no trace in this 
poem of Theoentean influence The rhythm recalls the stately 
monotonous movement of the longest poem of Catullus, not the 
vivacity of the idylhc ihythm The ideas are denved partly from 
Gredc representations of the Golden Age, and partly, it is sup- 
posed, from the later Sibyllme prophecies, circulated after the 
burning in the time of SuUa of the old Sibylline books, and pos- 
sibly tinged with Jewish ideas Some of the phraseology of the 
poem led to a belief in. the early Cbristiaa church that Virgil had 
been an unconscious iostrameut of inspired prophecy The date 
of the eighth is fixed by a reference to the campaign of Polho 
against the Dalmatians m SO B.0 It is founded on the iap/ttucevrpta 
of Theocritus, but bnn^ befoxe us, with Italian associations, two 
love tales of homely Italian life. The tenth reproduces the 
Daphnis of Theociitus, and is a dirge over the unhappy love of 
Qallua and Lycons. As in the other poems, the second and eighth, 
of which love is the burden, it is to the romantic and fantaatio 
melancholy which the mission assumes in certain natures that 
Viqpl gives a voice. Nothing can be more unreal than the 
assocmtion of such a feelmg witn an ordinary liaison like that of 
Gallns, the adventurous and ambitious soldier, and (^thens, the 
notonons actress and discarded mistress of Antony But there is 
no representation in ancient poetry of an ideal and chivalrous 
passion so tender and true as that of the Gallns of Vir^. 

There is no important work in Latin hterature, with the excep- 
tion of the comedy of Terence, so imitative as the Eclogues. But 
they are not, hke the comedies of Terence, purely exotic as well as 
imitative. They are rather composite, paitly Greek and partly 
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Italian, and, as a vehicle for the expression of feeling, hold an 
undefined pl^e between the objectivity of the Greek idj 11 and the 
subjectivity of the Latin elegy. For the moat part, they express 
the seutunent inspu*ed by the beauty of the world, and the kindred 
sentiment inspired by the charm of human relationships Virgil’s 
suseeptibihty to the beanty of nature was fostered by the sympa- 
thetic study of Tleocntus, but it was also native to munself The 
origmahty of his representation appears in the truth with which 
it suggests ^6 charm of Italy— tte fresh and tender life of an 
Italian spring, the grace and dehcata hues of the wild flowers, and 
the q^niet beauty of the green pastures and the rich orchards of his 
native district The representative character of the poems is en- 
hanced by the fidehty and grace with which he has expressed the 
Italian peasant’s love of his home and of all things associated with 
it But, whatever detraction may have to be made from the 
origmahty of the substance and form of these poems, the supreme 
charm of the medium of diction and rhythm through which the 
poet’s feelmg has found utterance is universally recognized. The 
power of varied harmony is as conspicuous in Vugil's earliest 
poems as m the matnror and more elaborate workmanship of the 
Georgies and uEneid The Italian language, without sacrifice of the 
fulness, strength, and majesty of its tones, acquired a more tender 
grace and more liquid flow, which reappeared long after m the 
poets of modem Italy, from the mft— the “molle atijuefacetam” — 
which the Muses of country life bestowed on Virgil. 

Bat these Muses had a more senous and cbguifled function to 
fulfil than that of glonfymg the picturesque pastime, the “dolce 
far niente,” the “otia din/’ of rural life. The Italian imagina- 
tion formed an ideal of the happmess of a country Me nobler than 
that of passive suseeptibihty to the sights and sounds of the out- 
ward world. In the idyllic picture in which Horace enumerates 
the vanouB delights of the countryman’s condition {Epode 2), while 
the pleasures to eye and ear are not wanting, more stress is laid on 
the lahoura by which man co-operates with nature, and on the joy 
with which he contemplates the results of his toil It was the 
aim of the more senous Eomaii wntem to invest objects which 
minister to practical nfcdity with the glory and charm of poetry. 
Suetonius t^a us that Au^istus valued nothing so much in litera- 
ture as ‘'prsBcepta et exempla puhliee vel pnvatmi salubria.” 
It is stated that Mtecenas, acting on the principle of employing 
the poets of the time in favour of the conservative and restorative 
policy of the new government, directed the genius of Virgil to the 
subject of the Georgies From a moral, social, and national pomt 
of view, no object could he of more consequence in the eyes of a 
statesman whose master inherited the policy of the popular 
leaders than the revival of the great form of national industry, 
associated with the older and happier memones of Rome, which 
had fallen into abeyance owmg to the long unsettlement of the 
revolutionary era as well as to other causes Virgil's previous life 
and associations made it natural for him to identify himself with 
this object, while his genius and artistic accomplishment fitted him 
to enlirt the imagination of his countrymen in favour of so great a 

E raetical reform It would he a most inadequate and false view of 

is purpose to suppose that^ like the Alexandrian poets or the 
didactic poets of modem times, he desired n erelj to make useful 
information and practical precepts more att-ttctive by the aid of 
poetical rhythm and diction. His aim was rather under the form 
of practical mstruetion to describe with realistic fidelity, and at 
the same time to surronnd with an atmosphere of idealizing poetry, 
the annual round of labour in which the Italian yeoman’s fife was 
passed ; to bring out the intimate relation with the manifold aspects 
and processes of nature mto which man was brought iu the course 
of that Me, and to suggest the delight to heart and imagination 
which he tow from it; to contrast the simplicity, security, and 
sanctity of such a life with the luxury and lawless passions of the 
great world; and to a^ociate the ideal of a Me of rustic labour 
with the varied beauties of Italy and the histone glones of Rome. 
Thus a speculative and rehgious, an etineal and patriotic, motive 
enlarges and supersedes the apparent motive of conveying instruo- 

the didactic pom of Vi^l from all ot^ ^dactic, as^distmct from 
plplosophio, poems He has produced m the Georgies a new type of 
dldjKctic^ as in the JSneid he has produced a new type of epic, poetry. 
Tiie sutgept which is unfolded m the four opening lines— 
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\anous episodes, introduced at various places, but mainly at the 
end of the different hooks, which serve to bring out the intimate 
connexion of his theme with his national and ethical purpose 
As he had found in Theoentus a model foi the form in n Inch 
hia idler fancies were expressed, he turned to an oldei page m 
Greek litemtnre for the outline of the form in which Ins grnvei 
mterest in rural affairs was to find its outlet, and, though the Wm ks 
mid Days of Hesiod could not supply an adequate niould for the 
systematic treatment of all the processes of inrol industry, and still 
less for the treatment of tlie laiger ideas to which this systematic 
treatment of the subject is subsidiaiy, yet that Vugil considered 
him as hia prototype is shown by the line which concludes one of 
the cardinal eiuaodes of the poem— 

“ AscnBomiiue cano Romana per opplda cannen " 

By the use which ho makes of his quaint phraseology Viigil 
attracts attention to the relation which he wishes to estabhsli 
between himself and Hesiod, and in the religious spirit with which 
they each regal’d man’s labours and condition in the woild there is 
a real affinity between the pnmitive Boeotian hoi’d and the refined 
artist of the Augustan age Virgil accepts also the guidance of other 
models of tlie decadence of Greek literature, the Alexandrian poets 
who treated the science oftheir day— astronomy, natural history, and 
geography— in the metre and diction of epic poetry But, in avail- 
ing himself of the work of the Alexandnans, Vir^l is like a great 
mtoer making use of mechanical assistants. Fiom the compan- 
son of passages in the Georgies with passages m those authoiu 
which suggested them, we leam to appreciate the immeasurable 
supenonty of the poetical lauguage of Rome at the matin ity of its 
development over the exotic diction produced in the decay of Greek 
creative imagination But a more powerful influence on the form, 
ideas, sentiment, and diction of the Georgies was exercised by the 
great philosophical poem of Lucretius, of which Virgil liad 
probably been a diligent student since the tune of its first appear- 
ance, and with which, in the phrase of the English editoi of the 
older poet, his mind was "saturated” when he was engaged m the 
composition of the Georgies, In Virgil we find the spint of Hesiod 
in conflict with the spirit of Lucretius He is at once attracted 
and repelled by the genius and attitude of the philosophic poet 
He IS possessed by his imaginative conception of nature, as a living 
all-pervadmg power , he snares with him the Italian love of the 
beauty of the world, and the pathetic sjnmpathy with ammal as 
well as human hfe He recogmzes with enthusiasm his contem- 
plative elevation above the pet^f interests and passions of Me. But 
he IS repelled by his apparent separation from the oidinaiy beliefs 
and pleasures, the hopes and fears, of his fellow men Virgil is m 
thorough empathy with the best restorative tendencies— rffijgious, 
social, and national — of his time, Lucretius was driven into 
isolation by the anarchic and dissolving forces of his 

So far as any speculative idea nuderlying the details of the 
Om'gics can he detected, it is one of which the source can ho traced 
to Lucretius — the idea of the struggle of human foica vuth the 
forces of nature In Virgil this idea is modified by Italian piety 
and by the Italian delight in the results of lahoui In the general 
plan of the poem, and the systematic arrangement of his materials, 
Virgil foUow's the guidance of Lueretma rather than of any Greek 
model The dedication and peraonol atmeals to Maecenas are 
parallel to those addressed to Memmms The distinction between 
a poem addressed to national and one addressed to philosophical 
sympathies is marked by the prominence assigned in the one 
poem to CiBsar as the supreme personality of the age, in the other 
to Epicurus as the supreme master in the lealms of mind The 
invocation to the "Di agi-estes,” to the old gods of mythology and 
art, to the living Ceeaar as the latest power added to the pagan 
Pantheon, 13 both a jparallel and a contrabt to the mvooation to the 
all-pervading pnnciplo of life, personified as "Alma Venus.” In 
the systaaiatic treatment of his materials, and thointersperaion of 
episodes dealing with the deeper poetical and human mterest of the 
subject, Virgil adheres to the practite of the older poet. He mokes 
use of hiB connecting links and formulas, such as "prmiOTio,” 
"quod Buperest,” "Iub animadversis,” "nunc age," &c Vir^l 
indeed uses these more sparmgly, so as to make the logical 
mechanism of the poem less ngid, while he still keeps up the 
liveliness of a personal address. He shows liis artiatio supenority 
by passing Imhtiy over details which it is impossible to invest with 
beauiy Anhis topics admit of hemg vitalized by attnhuting the 
vivacity of hu m an relationships and sensibility to natural processes, 
and. by association with the joy which the ideal fai’mor feels in the 
resulta rf his energy. Mueh of the argument of Lucretius, on the 
other hand, is as remote from the genial presence of nature as from 
hnmanassociatious. Virgil makes a much larger use than Lucretius 
erfomament borrowed from older poetry, art, smence, and mytliology. 
There is nniformily of chastenea excellence m the diction and versi- 
fication of the Gwrgwsy contrasting with the imagmative force of 
isolated expressions and the majesty of isolated hues and passages 
m Lucretius The "vjvida vis" of imagination is more apparent 
in the older poet ; the artistic perfection of Virgil is even more 
conspicuous in the Georgies than in the Eclogues or the JEneid. 
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The principal episodes of the poem, in which the true dignity 
and human interest of the subject are brought out, occur m 
the first and second books Other shoiter episodes interspersed 
through the different books add'vanety to the didactic dis(|uisition 
Tliese episodes, as is the case still more with the episodes of 
Lucretius, are not detached oi isolated ornaments, but give a 
higher unity to the poem, and are the mam ground of its perma- 
nent hold upon the world. There is indeed one marked etception 
to this rule The long episode with which the whole poem ends, — 
the tale of the shepheid Aristmus, with which is connected 
the more poetical fable of Orpheus and Eurydiee, has only the 
slightest connexion with the general ideas and sentiment of the 
poem It IS altogether at variance with the truthful lealism and 
the Italian feeling which prevade it If we suppose thatVir^d 
originally thought it necessary to relieve the interest and keep tlio 
attention of his readers by appealing to their taste for those 
mythological tales, which'in an earlier part of the poem he had 
decried as “omnia jam volgata,” it would be difficult to acqmt 
even so great an artist of some forgetfulness of the requirement of 
unity of impression in a work of art, especially m such a “ templum 
de raarmore ” as the Qmgm But we aie distinctly told that the 
concluding episode, from the middle till the end of the fourth book, 
had contained the praises of Gallns, the friend of Vugil’s youth, 
who, about the time when Viigil was finishing the poem, had gamed 
distinction in the war against Cleopatra, and had m consequence 
been made the first governor of the new province of Egypt It is 
difficult to see how such a statement could have been invented if it 
were not true Such a conclusion might well have been in keeping 
with the mam purpose of the poem. As the first book ends with 
a dirge over the national fortunes before the outbreak of the wai 
with Antony and Cleopatra, the last book might well have ended 
with a hymn of triumph over the successful end of that war, in which 
the heio of Virgil’s youthful enthusiasm played so distmgiushed a 

i iart. After the fall of Gallns, owmg to his ambitions failure m 
us Egyptian administration, and bis death in 26 B c , the poet, 
accoiding to the atoiy, m obedience to the command of the 
emperor, substituted for this encomium the beautiful but ir- 
relevant fable of Oipbeus and Enrydice, in which he first dis- 
played the narrative skill, the pathos, and the magical power of 
making the mj'stery of the unseen world present to the imagin- 
ation, which characterize the j^navi. 

The cardinal episodes of the poem, as it now stands, are the 
passages m bk, i from hne 464 to the end, and in bk u, from. 136 
to 176 and from 476 to 642 The first, introduced in connexion 
with the signs of the weather, recounts the omens which accom- 
panied the death of Julius Caesar, and shows how the misery of 
Italy and the neglected state of the fields, for which the poem seeks 
to find a remedy, are the punishment for the great am of the 
previous generation. In the second of these passages the true key- 
note of the poem is struck m the invocation to Italy — 

*' Solve, magna parens fmgnm, Satnmla tellos, 

Hagna virnm. 

The thought of the vaned beauties of the land, of the abundance 
and vanety of its products, of its ancient cities and mighty works 
of man, its brave and hardy races, the great men and great families 
who had fought for her and saved her in old tunes, and of him, 
the greatest among her sons, who was then defending Home against 
her enemies in the farthest East, inspires the poet, and gives 
dignity to the trivial details which seem sometimes to clog his 
high ambition. But a still higher and more catholic interest is 
given to the subject in the greatest of the episodes, — the most 
perfect passage in all Latin poetry, — that from hne 468, “ 0 fortu- 
uatos nimiom,” to the end The subject is there glorified by its 
connexion not only with the national weUbeing but with the 
highest life and purest happmess of man. An ideal is held up to 
the imagmation in which the old reahstic delight m the labours of 
the field blends with the new delight in the beau^ of nature, and 
IS associated with that punty and happiness of umily life which 
was an Italian ideal, and with the poetry of those religious beliefs 
and observances which imparted a sense of security, a constantly 
i-ecurring charm, and a bond of social sympathy to the old rustic 
life 

The Georgies is not only the most perfect m art, but is the most 
native in sentiment and conception of all the works of the ancient 
Itahan gsmus. It is essentially Italian in idea, in detail, in 
reU^ous and ethical feebng, in colouring and sentiment, in its ! 
solid and massive composition Though the form was borrowed 
from the Greek, yet we have to remember that it was only by 
becoming a province of Eoman art that the didactic poem acquired 
dignity and the edacity of treating a Meat theme. Even where 
he borrows from Greek ongmals, Yirgu, like a con^eror, makes 
the Greek mind tributary to his national design The Georgies, 
the poem of the land, is as essentially Italian as the Odyssey, the 
poem of the sea, is essentially Greek. ITatare is presented to ua 
as she is revealed in the soft and rich luxuriance of Italian land- 
scape, not in the clearly defined forms of Greek scenery The 
ethical and religious ideal upheld is an Italian one. As a work of 
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art, while showing in the laigest degree the iniceptivity of tho 
Greek feeling for form and sjminietry which was the pnmaij^ con- 
dition of all Roman success in literature, the poem shows equally 
the Italian susceptibility to the beautj’- of the outwaid uoild, tlio 
dignity and sobriety of the Italian imagination, the firm and 
enduring structure ot all Roman workmansmp. 

The work which yet remained for Virgil to accomplish was the 
addition of a great" Roman epic to literature This lied been tho 
earliest eftoit of the national imagination, u hen it first departed 
from Idle meie imitative reproduction of Greek ongmals The 
woik which had given the truest expression to the genius of Rome 
before the time of Virgil had been the Amiales of Enniua Tins 
work had been supplemented by various historical poems but had 
never been superseded It satisfied the national iraagmatiou as an 
expiesaion of the national life in its vigorous pnme, hut it conlcl 
not satisfy the newly developed sense of art , and the expansion oi 
the national life since the days of Enuins, and the changed con- 
ditions into which it passed after the battle of Actium, demanded 
a new and ampler expression. It bad been, as we learn both from 
his biogi-apher and from himself — 

“ Cam canerom reges ct prcella 

Virml's earliest ambition to write an heroic poem founded on the 
traditions of Alba Longa ; and he had been repeatedly urged by 
Augustus to celebrate his exploits. The problem before him was 
to compose a work of art on a large scale, which should represent a 
great action of the heroic age, and should, at the same time embody 
the most vital ideas and sentiment of the hour, — ^which in substauce 
should glorify Rome and the present ruler of Rome, while in form 
it should follow closely the great models of epic poetry and repro- 
duce aU their sources of interest It was his anmition to be the 
llonier as he had been the Theocritus and Hesiod of his country 

Vanons objects had thus to be combined in a woik of art on the 
model of the Greek epic ‘—the revival of interest in the heroic fore- 
time , the satisfaction of the national and impenal sentiment , the 
expression of the enthusiasm and of the deeper currents of emotion 
of the age , the personal celebration of Augustus A new ty pe of 
epic poetry had to he created, as n new tyrpa of didactic poetry had 
been realized in the Georgies It was desirable to select a single 
heroic action which should belong to the cycle of legendary events 
celebrated in tho Homeric poems, and which should be associated 
with the whole fortunes of Rome and with the supreme interests ot 
the hour. The only subject which m any way satisfied these 
i^parently irreconcilable conditions was that of the wanderings of 
.ffiieaa and of his final settlement m Latium Tlie story, though 
not of Roman origin hut of a composite growth, had been familiai 
to the Romans from the beguinmg of tbeir literatuie, and had been 
recognized by official acts of senate and people as associated with the 
national fortunes. The snbieot enabled Vii^l to tell over again 
and to give novelty to the tale of the fall of Troy, and to tell a tale 
of sea-adventure similar to that of the wanderings of Odyssens. 
But the special applicability of his subject to his puiqjoses was 
determined by the claim wmich the Julii, a patncian family of 
Alban origin, made to descent from Inins, the supposed son of 
.ffineas and founder of Alba Longa. The personal, as distmet from 
the national and artistic, motives of the poem could be satisfied by 
this subject alone 

The !£neid is thus at once the epic of the national life under its 
new conditions and on imitative epic of human actions, manners, 
and character The true keynote of the poem is struck m the line 
with which the proem closes — 

<> Tants molls erat liomanam condere gentem ” 

The idea which underlies the whole action of tho poem is that of 
the great part played by Rome in the history of the world, that 
part Deing from of old determined by divine decree, and cann^ out 
throngh the virtue of her sons. The idea of universal empire is 
thus the dommanb idea of the poem "With this idea that of the 
unbroken contmuity of the national life is intimately associated. 
The reverence for antiquity, for old customs and the traditions of 
the past, was a large element m the national sentiment, and has a 
prominent place in the JSvsid So too has the feeling of local 
attachment and of the power of local association over tho imagmo- 
tion. This feeling is specially appealed to in the eighth book, which 
has been called the most purely Roman m the poem. The poem 
18 also characteristically Roman in the religions belief and observ- 
ances which it embodiea Behind all the conventional and artistic 
machinery of the old Olympic gods there is tho Roman apprehen- 
sion of a great inscmtable power, mamfesting itself by arbitrary 
nlgna, exacting jealously certain observances, alienated for a time 
by neglect, and again appeased by compliance with its will, working 
out its own secret purposes through the agency of Roman arms and 
Roman counsels 

The word by which Virgil recognizes this power is Fatnm (or 
Fata m the plural). The heio of the j^neidia an instrument in 
their hands, and the living emperor is regarded as fulfilling the 
same function in the actual world. The predominance of this idea 
gives coherence to the action, emd establishes its relation to the 
whole national life. The poem is thus a religious as well as a 
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national epic, and this explains the lar^e part played in the develop- 
ment of the action by special revelation, omens, prophecies, cere- 
monial usages, and prayer But, while the predominant religious 
idea of the poem la that of a divme purpose earned out remrdlessly 
of human feehng, in other parts of the poem, and especially m that 
passage of the sixth hook in which "Virgil tnes to formulate his 
deepest convictions on individTial destiny, the agency of fate seems 
to yield to that of a spmtual dispensation, awarding to men their 
portions according to their actions 

The idealization of Angnstna is no expression of servile adulation. 
It is through the prominence assigned to him that the poem is truly 
representative of the cntical epoch in human affairs at which it was 
wntten The cordmal fact of that epoch was Idle substitution of 
personal rule for the rule of the old commonwealth over the ^man 
world. "Virgil shows the imaginative significance of that fact by 
revealing the emperor os chosen from of old in the counsels of the 
supreme ruler of the world to fulfil the national destiny, as the 
descendant of gods and of heroes of old poetic renown, as one, 
moreover, who, m the actual work done hy him, as victor m a great 
deeisiYe battle between the forces of the "UVestem and lie Eastern 
■world, as the organizer of empire and restorer of peace, order, and 
rehgion, had rendered better semca to mankmd than any one of 
the heroes who in an older tune had been raised for their great 
deeds to the company of the gods. 

"Virgil’s true imd yet idealizing interpretation of the imperial 
idea of Rome, in i'fca na'tional, religious, and personal significance, is 
the basis of the monumental greatness of the ^imd as a represent- 
ative poem It IS on tins representative character and on the 
excellence of its artistic execution that the claim of the Mvxul to 
ifmk as one of the great poems of the world mainly rests. The 
infenonty of the poem to the Iliad, and the Odyssey as a direct 
leprescntation of human life is so unq^nestionable that we are in 
greatei’ danger of underrating ■thaii of overrating the real ■though 
secondary interest which the poem possesses as an imitative epic 
of human action, manners, and character What are the mam 
sources of human mtorest in the poem can only be briefly mdicated 
In the first place, the action os chosen not only as smted to embody 
the idea of Rome and the dominant sentiment of a great and cntical 
epoch in human affairs, but as ^ving a peculiar nobleness and 
digmty of Its own. It brings before us the spectacle, but restored 
by the light of a romantio ima^ation cast upon dim ■traditions, 
of the destruction of the ci^ of greatest name in poetry or legend, 
the supposed seat of a prehistoric empure, of the foundation of the 
imiienal city of the "Western seas, m which Rome had encountered 
her most powerful and dangerous antagonist in the whole course of 
her long struck for supremacy, and that of the first rude settle- 
ment on the Sills of Rome itself The scenes ■through which the 
action is carried are familiar, yet full of great memories and associ- 
ations,— Troy and its neighbourhood, the seas and islands of Gieeco, 
the coasts of Epima, famuiar to all travellers between Ita^ and the 
East, Sicily, the site of Carthage, Campania, Latmm, the Tiber, and 
all the comitry within s:^ht of l^me. The personages of the action 
are prominent in poetry and legend, or hy their ethnical names stir 
the sentiment of national enthusiasm, — .feieas and .Aiicliiaes, Dido, 
Acestes, Evanden:, Tumus The spheres of activity in which ■they 
are engaged are war and sea-adventure, the themes of the oldest 
and greatest of epic poems The paMion of love, which had played 
a great part in Attic tragedy and in the epic and elegiac poets 
of Alexandria, is a powerral addition to the older sources of interest 
which Tirgil derive from the Homenc poems. The JStieid, like 
the Alexandrian epic, revives, by a conventional compromise be- 
tween the present and the remote past, some image of the old 
romance of Greece; it creates the romance of “uiat Italy for 
which Camilla -the virgin, Et^alus, and Tnmus and ITisus died 
of wounda” It m^t be saiti of ^e manner of life represented 
in the JEnetd, that it is no more true to any actual condition of 
human society than that represented in the Sclogucs. But may 
not the same be said of all idealizing restoration of a remote past 
in an age of advanced civilization ? The life represented m the 
eSUpw Tymnnva or in Mng Iitcer is not the life of the Pendean 
nor of the Elizabethan age, nor is it concei^vable as the real life of 
e prehistoric ^e. The timth of such a representation is to be 

Ktorldj^ut by its relatioif to an ideal of the ^aginmi^— 
of how man, endowed with the gffte and graces 
iof ai who bad n ot yet lost the y on tiiful buoyancy 

of ^ flight play his part under circumatancaa 

whnm frr the paagjions and activities of a -vigorous 

personauiy,^ and %^-ih^r^iefl'mpotiims and subtle reflexion of an 
era of high inteaeethK |aeral -onltiTOtaon. The verdict of moat 

paadere of the wfll be lhat Tiigii does not safci^ this condi- 
tion, M it is satisfied by Sophode^ mmL Ph^esnaare. ' Yet theto is 
a conaidemble attraction to the compromise wmeh Yngd has pro- 
duced between the life which he icBuwv^l^'expeiieitio© and. ■Qiat 
which he saw in the past of his inwgtoaftom JB a conrtew, 

dimty, and consideration for the feelings of otbers m thb manners 
of Ins chief personsges, such as might be exhibited by the noblest 


and most commanding natures m an age of chivalry and in an age 
of culture The charm of primitive simplicity la present in some 
plages of the ^neid, the spell of luxurious pomp m others 
The actual delight of voyaging past beautiful islands, familiar to 
travellers in tbe Augustan age, is enhanced by the suggestion of 
the adventurous spint which sent the fii-st explorers abioad in 
search of unkno-nm settlements Wheie Virgd is least real, and 
least successfully ideal, and where consequently he is most purely 
imitative, is in the battle-scenes of tiie "kter books. They afford 
scope, however, to his patnotic desire to do justice to the martial 
energy of the Italian races ; and some of them have a peculiar 
beauty from the pathos with which the death of some of the moio 
interesting personages of bis story is descnbeci 

But tbe adverse criticisms of the JEwsuL are chiefly baaed on 
Virgil’s supposed failure in the crucial test of a great poem of 
action, the creation of character And his chief failure is pro- 
nounced to be in tbs pro-t^onist of the poem, the "pious .fflneas ” 
Is this charge true? Is .Mneas a worthy and interesting hero of a 
great poem of action * Not, certainly, according to the ideals realized 
111 Achilles and Odysseus, nor according to the modem ideal of 
gallant and adventurous heroism A blameless cbaiactor, patiently 
enduring much suffering, cannot arouse the same personal interest 
as a more energetic and impulsive character, relying on his own 
resources, and stirred by ordinaiy human passions. It is well said 
of JEnaaa by a Erench cntic — "Sa vertii doit fitre une haute et 
froide impersonahte, qm fasse de Im non un homme mais un 
instrument das dieux Virgil wishes to hold up in .fflneas an 
ideal of pious obedience, steatffaat endurance, persistent purpose, — 
a religious ideal belonging to the ages of faith combmed with -the 
humane and self-sncnfieing quahtiea belonging to an era of moral 
enlightenment The -virtues of the natural man — chivalry and 
danng courage— he represents in Tumna His own sympathy is 
with his religious ideal rather than -with that which better satisfies 
modem sentiment, nursed on the traditions of chivalrons romance 
Yet that there was m his own im^nation, more than m that of 
any other Roman writer, a chord responsive to the chivalrous 
emotion of a later time is seen in the love and palios which he has 
thrown into his delmeations of Pallas, Lausus, and Camilla. 
But, with all his empathies with the “ Itala virtus ’’—the martial 
virtnes of the old Itahau race and the martial prowess of Rome, — 
he felt that the deepest need of his time was not mihtary glory, 
hut peace, Teconcffiation, -the restoration of law, order, and piety 
Among the personages of the ,Mneid the only one which entitles 
Virgil to rank among great creators is Dido, an idesd of a true queen 
a-nd a true woman. She is the sole creation which Roman poetry 
has added to the great gallery of men and women filled by the 
imagmative art of different times and peoples. There are the out- 
lines of a great creation in Mezentius ; but Dido alone is a life-like 
and completed picture On the episode of which she is the heroine 
■the most passionate human interest is concentrated It baa been 
objected that Virgd does not really sympathize -with his o-vm 
creation, that he gives hia approval to the cold desertion of her 
hy her “false fnend” "Whether he sympathizes -with his o-wn 
creation or not, he is entirely possessed by it If he does not con- 
demn his hero, he sees in the desertion and death of Dido a great 
tragic issue in which a noble and generoue nature is sacrificed to 
the larger purpose of the gods But that Virgil r^ly sympathized 
With the creation of his imagmation appears, not only m -the sym- 
pathy which she still inspires, but in the part which he assigns to 
her in that shadowy realm in which he conceives that the " world’s 
great wrongs ” are at last ngbted— 

“Conjtmi ub! prlsttans UH 
Sespondet curia, squatqne Sydhssus amorem ” 

Even those who have been insensible to -the representative and 
to tbe human interest of the JEnnA have generally recognized the 
artistic excellence of -the poem. This is conspicuous both in -the 
conception of the action and the arrangement of its successive 
steges and in the workmanship of details In vanely of interest 
and finish of execution the first eight hooka are supenor to the last 
four Each of the former has a largo and distinct sphere of interest, 
and they each contribute to the impression of the work as a whole 
In the first book we have the interest of the storm, of the prophecy of 
J 0V6, and of the building of Carthage ; to the second the mectacle of 
■the destruction of Troy ; m the third the voyage among the islands 
and coasts of the Mediterranean , in the fourth the tra^dy of Dido , 
in the fifth the rest in the Sidhan bay, at the foot of Mount 
Eryx ; m the sixth the revelation of the spintual world of Virgxl’a 
imagination, and of the souls of those who built up the greatness of 
Romein thw prerexistent state, in their shadowy dweSing-place , 
in the seventh the arrival of the Trojans at the mouth of tho 
Tib» and the gathen^ of the Itahan clans ; m the eighth the 
first s%ht of the hills orRoine, and the prophetic representation of 
the great cfises m Roman hikory, leadmg up to the greatest of 
th^ all, the crowmng victoiy of Actium Among these books we 
mw infer that Vir^ assigned the palm -to the second, the fourth, 
and the sixthj as Ee selected them to read to Angustris and the 
members of the imperial famdy. The interest flags in the last 
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four ; nor is it possible to feel that culminating sympathy mth the 
fined combat between Turnus and ^neas that we feel with the 
combat between Hector and Achilles Yet a personal interest is 
awakened in the adventures and fate of Pallas, Lansus, and Camilla 
Vir^ may himself have become weary of the succession of battle- 
scenes — “ eadem homda bella,”— which the requirements of erne 
poetry rather than the impulses of his own genius or the taste of his 
readers called upon him to pourtray, and this may partly account 
for the sense of discouragement 'frhich he is supposed to have felt 
at the end of his labours There is not only a less varied interest, 
there is greatei inequality of workmanship in the later books, owing 
to the fact t^t they had not received then authoPe final revisal 
Yet m them theie are many lines and passages of great power, 
pathos, and beauty Yir^l bi ought the two great matruments 
of vaned and continuous narmony and of a nch, chastened, and 
noble style to the highest perfection of which the Latm tongue was 
capable. The rhythm and style of the jShmA is more unequal 
tlian the rhythm and style of the Qtorgxcs, but is a larger and more 
varied mstr^eut. The note of his supremacy among all the poetic 
artists of his country is that subtle fusion of the music and the 
meaning of language which touches the deepest and most secret 
springs of emotion He touches especially the emotions of reverence 
and of a yearmng for a higher spiritual life, and the sense of noble- 
ness in human affairs, in great institutions, and great natures, the 
sense of the sanctity of human affeotions, of the imaginative ^ell 
exercised by the post, of the mystery of Ike unseen world. This is 
the secret of the power which his words have had over some of the 
deepest and greatest natures both m the ages of faith and m more 
positive times, Ho words more subtly and truly expiess the magic 
of his style than tiiose in which Dr Newman characterizes “his 
single words and phrases, Ins pathetic half -lines, giving utterance as 
the voice of nature herself to that pain and wearmess, yet hope of 
better things, which is the expenence of her childiren in every 
age ” 

The most Important of the recent editions of VlrRil are those of Eeyne and the 
revised edition by Wagner, that of Foiblger, of Rlbbecdc, of E Benoist, and of 
Conlngton. Among recent vtorks beailng on the llterai7 criticism of Virgil are 
Snlnte-Beuve’s iHude mr Virgile, M G Bolssier's La Reftgion Romaiius dSAvguste 
aux Antonins, Comparotti’s VirgiJto nel Medio Eva. Va-gil wid die episclie Ernst, 
hy Theodor Plttss, various woiks by Prof Nettleanlp, and Prof Sellar's Roman 
Poets of the Augustan Age The best cridcal estimate of the genius and art of 
Virgil In English Is that of Mr F Myers Among recent translations of the 
are those of Conington, Mr W Morris, and Lord Jaattce Bowen In verse, 
and of Conington and Mr J. W Mackall In prose (W Y S ) 

VIRGIL, PoLYDOBE (c 1470-1555), author of the.Siw- 
tona Anglica, otherwise known as P. V. O^tellensis, 
was a kinsman of Cardinal Hadrian Castellensis, a native of 
Castro in Etruria. His father’s name is said to have been 
George Virgil, bis great-grandfather, Anthony Virgil, 
“ a man well skilled in medicine and astrology,” had pro- 
fessed philosophy at Paris, as did Polydore’s own brother 
and prot6g6, John Matthew Virgil, at Pavia, in 1517. A 
third brother was a London merchant m 1611 Polydore 
is said to have been educated at Bologna, and was 
probably in the service of Guido Ubaldo, d^e of Urbino, 
before 1498, as in the dedication of his first work, Lther 
Proverliorvm (April 1498), he styles himself this prince’s 
client. Polydore's second book, J)e Inventonbus 
is dedicated to Guido’s tutor, Ludovicua Odasdns, from 
Urbino, in August 1499. After being chamberlain to 
Alexander VI. he came to England m 1601 as deputy col- 
lector of Peter’s pence for the cardinal. As Hadrian’s proxy, 
he was enthroned bishop of Bath and Wells in October 
1604, It was at Henry Vn.’s instance that he commenced 
hia Sistona, Anglica — a work which, though seemingly 
begun as early as 1505, was not comple ted t ill August 
1633, the date of its dedication to Henry VIIL, nor pub- 
lished tiU 1634 In May 1514 he and his patron the 
cardinal are found supporting Wolsey’s claims to the 
cardinalship, but he had lost the great minister’s favour 
before the year was out. A rash letter, reflecting severely 
on Henry VIIL and Wolsey, was intercepted early in 1515, 
aftea: which Polydore was cast into prison and supplanted m 
his coUectorship (March and April) He was not without 
some powerful supporters, as both Oatherme de’ Medici 
and Leo X. wrote to the king on his behalf. From his 
prison he sent an abject and almost blasphemous letter to 
the offended minister, begging that the fast approaching 
Christmas — a time which witnessed the restitution of a 
world — might see his pardon also He was set at liberty 


before Christmas 1516, though he never regained his col- 
lectorship. In 1525 he published the first edition of Gildas, 
dedicating the work to Tunstall, bishop of London Next 
year appeared hisZiSe?* de Prodigiis, dedicated from London 
(July) to Francesco Maria, duke of Urbino Somewhere 
about 1538 he left England, and remained in Italy for 
some time 111 health, he teUs us, forbade him on his 
return to continue his custom of making daily notes on 
contemporary events About the end of 1561 he went 
home to Urbino, where he appears to have died m 1556. 

He had been naturalized in October 1510, and had held 
several clerical appointments in England. In 1508 he was 
appointed archdeacon of Wells, and iii 1513 prebendary 
of Oxgate in St Paul’s Cathedral, both of which oflBces he 
held after bis return to Urbino 
The first edition of the Eistoiia Anglica (twenty-aix hooks) was 
pnnted at Basel m 1684 , the twenty-seventh hook, dealing with 
the reign of Heniy Till down to the birth of Edward VI (Octohei 
1536), was added to the third edition of 1666 Polydore claims to 
have been veiv careful in collecting materials for this work, and 
takes credit for nsing foreign histonans as well as English , foi 
which reason, he remarks, the English, Scotch, and French will find 
several tiling reported in his pages far differently from the way in 
which they are told in current national story. In his search altei 
information he apphed to James IV of Scotland for a list of the 
Scottish kin^ and their annals ; hut not even his friendship for 
Gavin Dougita could induce him to mve credit to the histoncal 
notions of this accomplished bishop, i^o traced the pedigree of tlio 
Scots down from the banished son of an Athenian king and Scotta 
the daughter of the Eg 3 mtian tyrant of the Israelites A similai 
scepticism made him doubt the veiacity of Geoffiey of Monmouth, 
and thus called forth Leland’s D^emo Gallofndi and Asseriio 
Ineompardbilis Artuni This doubting instinct led to his being 
accused of many offences against learning, such as that of burning 
cartloads of MSS lest his errors should be discovered, of purloining 
books from libraries and shipping them off by the vesselful to Rome 
As a matter of fact, it is of course mainly fiom the time of Henry 
VI , where our contemporary records begin to fail so sadly, that 
Polydore’s work is usefuL He must have been personally acquamted 
with many men whose memones could carry them back to the be- 
ginning of the Wars of the Roses. Dr Brewer ^eaks somewhat 
harshly of him as an authonty for the reign of Henry VIII , and 
indeed his spite against Wolsey is evident; but it is unpossihle to 
read his social and geographies accoimts of England and Scotland 
without gratitude for a wnter who has preserved so many interest- 

a details Polydore’a Adagia (Venice, April 1498) was the first 
ection of Latin proverbs ever pnnM, it preceded Erasmus’s 
by two years, and the slight misunderatandmg that arose for the 
moment out of rival claims gave place to a sincere friendship A 
second senes of Biblical proverbs (663 m number) was dedicated to 
Wolsey’s follower Richard Pace, and is preceded by an luterestmg 
letter (June 1619), which gives the names of many of Polydore’s 
English fnands, from More and Archbishop Warham to Linaeie 
and Tunstall The De Inventonlms, treating of the origin of all 
things whether ecclesiastical or lay (Pans, 1499), onginaUy consisted 
of only seven hooks, but was increased to eight in 1621 It was 
exceedingly popular, and was early translated into French (1521), 
German (1637), English (1646), and Spanish (1661). All editions, 
however, except those following the text sanctioned hy Gregory 
XIII in 1676, are on the Index Expuigatoniis. The Be Prodigiia 
also achieved a great populanty, and was soon translated into 
Italian (1643), English (1646), and Spanish (1650). This treatise 
takes the form of a Latin dialogue between Polydore and his 
Cambridge friend Robert Ridley. It takes place in the open air, 
at Polydore’s country house near London. Polydore’s duty is to 
state the problems and supply the histoncal illustrations ; his 
friend's to explain, rationauze, and depreciate as beat he can. 

Here, as in the Sistona Anglica, it is plain that the writer jdumes 
himself specially on the excellence of his Latin, which in SirHenry 
Ellis’s opinion is purer than that of any of hia contemporanea 

VIRGINAL, See Pianopoete, vol xix pp 67, 68. 
VIRGINIA, one of the origin^ thirteen States of the Piute 
North American Union, extends from 36“ 31' to 39“ 27' 

N kt., and from 76“ 13' to 83“ 37' W. long. It is rudely 
triangular in form, — its southern boundary, the base of the 
triangle, a nearly east to west Ime, being 440 miles long, 
the north-western 666, the northern and north-eastern 230 
and the eastern 125 miles On the S it is bounded oy 
North Carolina and Tennessee, on the W. and NW. by 
Kentucl^ and West Virginia, on the N. and NE hy 
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^Maryland, and on the E. by the Virginian Sea of lie 
Atlantic Ocean Its greatest length from east to west is 
476 miles, its greatest breadth from north to aonth 192 
miles It IS subdivided into 100 counties The area is 
variously stated at about 44,500 and 42,450 square miles , 
the latter extent is that given at the census of 1880. Of 
the 1,512,565 inhabitants of Virginia (1,059,034 of them 
over ten years of age) m 1880, 494,240 were engaged in 
gainful occupations, — 254,099, or over 50 per cent., in 
agriculture, 30,418 in trade and transportation, and 6.3,059 
in manufactures and mining and mechanical industries, 
but now (in 1888) a very much larger proportion of the 
industrial population is engaged m mining, manufacturing, 
trade, and transportation, in consequence of the opening 
of mines, the erection of blast-furnaces, coke ovens, and 
vanous manufacturmg establishments since 1880. 

Fhyskal Jeertum.— Speaking broadly, Virginia may be 
divided into a lowland and a highland country Its 
south-eastern part — over 23,000 square miles, or more 
than half of the whole— has the aspect of a broadly 
undiilatiag plain, that, with hut few marked variations of 
relief, rises from the sea-level to from 400 to 800 feet above 
it. The north-western portion is a region composed of 
approximately parallel mountain ranges, running entirely 
across the State from north-east to south-west, separated 
by nearly parallel valleys, — the whole presenting all the 
varieties of relief peculiar to the Appalachiau country 
between the levels of 800 and 6700 feet To speak more 
accurately, the State is naturally divided into seven grand 
divisions or belts, each with marked characteristics of 
relief and geological structure, and each succeeding the 
other, somewhat as a more or less ascendmg stairway, 
from the sea to the north-west. 

1. Tidewater Virgmia is the marine plain, of Quaternary 
and Tertiary structure, 10,850 square miles in area, that 
extends westward, for nearly 100 miles, from the Atlantic 
border to “The Ridge,” the granitic escarpment which 
by its rise determines the tidal limit in the great nvers of 
the Statu This Tidewater plain, rectangular iu form, is 
divided by Chesapeake Bay and the great estuaries of the 
Potomac, the Rappahannock, the York, and the James 
rivers, into five large peninsulas, which are subdivided by 
arms of the bay and tidal branches of the rivers into 
hundreds of smaller peninsulas, thus giving to the r^on 
great wealth of tidal shore outline— My 2000 miles— so 
that nearly every sqijare mule of its surface can be reached 
by tide-borne vessels. The nearly level surface of its north 
to south trending peninsulas, those of the eastern manne 
plain, the Quaternary onees, averages about 12 feet above 
seh-level j ^eir low-lying semi-insular position and their 
warm finely comminuM soils make these tihe highly 
favoured great market-garden or “trucking” portions of 
’Tidewater. The north-west to south-east trending penin- 
sulas, those of the western marine plain, the Tertiary ones, 
have more broken snrfaces that vary m altitade from sea- 
level to about 100 feet, and are disposed in flat watershed 
ridges and slopes, terraces, and swamps, 4ll deeply trenched 
by the secondary drainage 

2. Mi^kad Virginia is the triangular area (12,470 

square tniles) which, 25 miles wide along the Potomac and 
100 mda along the Hortii Carolina line, extends from the 
Tidewat^ iseaipment westward to the eastern base of the 
Atlantic c(»8t jhe broken eastern range of the 
Appalachian Ifonntaiim. . !Hie elevation here varies from 
lOO to 200 feet abw^ eKt4ev4 iu the east to from 700 to 
800 in the west; once a gently eastwardly sloping plain, 
mostly underlaid by steeply granitic and other 

Arjhaean rocks— with luclpded; areas of, JurarTriaa— 
striking north-east to soutihtwestj^ thfesj^vens have de^ly 
trenched into this, and so givoi fr a greariy brok^ and 
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varied relief through a moderate range of altitude, it 
abounds in stream-valleys. This, with Piedmont and the 
Blue Ridge, was the first dry land, the oldest portion of 
Virginia. 

3. Piedmont Virginia is the area (6680 square miles) 
of greatly diversified country, some 250 miles m length 
and 20 to 30 miles in width, that stretches between the 
Blue Eidge and the Coast Range mountains, including all 
of the latter and the eastward spurs and slopes of the former , 
its valleys, coves, and plains vaiy in altitude from 300 to 
700 feet in the north-east to from 600 to 1000 m the 
south-west, while its included and bordering mountains 
range through all gradations from above 4000 feet down 
to the levels of its valleys. It is charmingly varied and 
picturesque, and adapted to a great variety of productions. 

4. Blue Ridge Virginia is the Virginian portion (300 
miles m length) of the great mountain chain of that name, 
with its numerous tablelands— especially the Floyd-CarroU- 
Grayson plateau (1230 square miles) m the south-west, 
having an altitude of from 916 to 6700 feet It is, for 
most of its length, a chain of two ranges • the eastern, the 
chief, in which numerous nvers have their origin, is a grand 
mountain mass, carved from the Archaean and eruptive 
rocks, forming the most striking feature of thousands of 
square miles of Virginia landscape j the western is mainly 
composed of short ridges, formed from the easterly out- 
crops of the Palaeozoic rocks, flanking the western slopes 
of the main range 

6. The Valley of Virginia is the Virginian portion (300 
miles) of the length of the great hmestone or Appa- 
lachian valley of the Atlantic highlands, one that, made up 
of numerous subordinate valleys, extends with unbroken 
continuity from Canada to Alabama, and has for its whole 
length, with varying local names, the Blue Ridge on its 
eastern and the Kittatmny or Great North Mountain on its 
western border. In Virginia this is a plateau-valley, — 
embracing 7550 square miles, — its greatly varied tillable 
surface ranging in altitude from about 600 to over 2500 
feet and averaging fully 1000 Carved from the lime- 
stones and limy shales and slates of the Cambrian group 
into an almost endless vanety of valley and upland forms, 
the higher ones in gracefully rounded outline, all blending 
mto one or more broad valleys, and bounded by grand 
mountain chains, this is indisputably one of the moat 
desirable regions in the United States 

6. Appalachia (4500 square miles), a region of alter- 
nating “ rich ” and “ poor ” valleys (according as they are 
carved from the hme-abounding or from the slaty sandstone 
rocks of the Silurian or the Devonian groups), is Virginia’s 
portion of the Appalachian Mountains region proper, the 
one that lies between the Great VaUey on the east and the 
great Carboniferous escarpment of the Traus-Appalachia 
plateau- Its general features are repetitions of long, 
parallel, straight, and level-crested mountain ranges— 

.many of them over 4000 feet— succeeding one another in 
echelon, with narrow, trongh-like valleys,— ranging from 
800 to 2700 feet, — but these are diversified by the occa- 
sional dying out of some mountain ranges and the conse- 
quent widening of valleys, and by the widening of ranges 
into plateaus or their opening mto double crests or lovely 
mountain “ coves ” and “gardens.” It is a noted grazing 
and timber region. . 

7. Trans-Appalachia, (mainly the 1200 square miles iu 
Buchanan, Diokeuson, and Wise counties) is the Virginian 
portion of the tableland that extends westward from the 
great Carboniferous escarpment or Alleghany “ backbone.” 

It is eroded from the Carboniferous rocks, and so is the 
gr^it coal-hearing portion of the State. 

OZimoSB.— The State lies in the middle latitudes It is open to Climate, 
the sea on the east ; its great mountain chains guard it on the 
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lortb. and west ; and it has accordingly as nearly a climate of means 
IS any of the Atlantio-bordenng States can haye. Its position and 
physical structure also giye great vanety to its climate . that of its 
oordenng sea islands and large peninsiilas is insular j that of its 
neat Tidewater and Midland plains is warm temperate ; that of 
Piedmont and the Great Valley is typically mild temperate ; and 
that of the Blue Ridge plateau and of the high yaUeys and talde- 
lands of Appalachia is more uniformly cool temperate than m higher 
latitudes Its climatic range, in the average latitude of 88° Is , is 
from the sea-coast to 600 imes inland, and &om the sea-level to 
5700 feet, a range that is eqmvalent to 19° of latitude, and that gives 
bo Virguua all the adaptations for production embraced between 
36° 30° and 69° IS lat. This wide range finds expression in the 
maiket-gardens and temperate fruits and trees and the extensive 
sweet potato, cotton, and peanut fields of Tidewater ; in the larM 
plantations of tobacco, hard-grained winter wheat, and the dented- 
seed (the large vanety) Indum com, and in great forests of pitch- 
pmes, oaks, &o., in Midland and Piedmont, and in the lower 
portions of the Valley and Appalachia ; in the productive vineyards 
and orchmds of Piedmont and tiie adjacent slopes of the Blue Bid^ , 
in the perennial pasture-lands — the native homes of the rich blue 
grass— of the higher levels of Piedmont, of the crests and plateaus 
of the eastern Bme Radge, of the Great Valley, and of the extensive 
limestone valleys and ndges of Appalachia , in the huge cereal crops 
and dairy products of the v alley , m the big cattle farms and ran^s 
of Appalachia, the Blue Radge, and the more elevated parts of Qie 
Valley , in the flax, buckwheat Irish potato, cabbage, and other 
north-county crops that flourish in the Blue Ridge, the higher 
parts of the Valley, and Appalachia , and in the north-land balsams 
and other cold climate trees and vegetation that clothe the higher 
levels of the Blue Ridge and of Appalachia. 

The mean annual temperature zones of Vimnia are — 60° to 66° 
in eastern Tidewater , 66^ to 60° m western Tidewater, and most 
of Midland j 60° to 66° m the higher parts of Midland, in moat of 
Piedmont, and in the lower parts of the Valley and Appalachia, 
46° to 60° m north-east Piedmont, m most of the Valley, and m 
the lower valleys of Appalachia , and 40° to 46° on the Blue Radge, 
on and near the high levels of the Valley, and m most of Appa- 
lachia The average for the State is near 66°, rangmg from 48 in 
the highlands to 64° m the lowlands — ^from the mean adapted to 
grass to that suitable for cotton. The changes of temperature are 
greai^ but not so sudden or so extreme as they are m the regions 
to the north-east and north-west 
The prevailing wmda are from flio south q^uadranta, generally 
shifting between sonlii and west ; next in fireqnency are those be- 
tween north and west ; high winds are rare, except along the coast. 
The rainfall is abiindmt and well distributed throughout the 
seasons in every part, there being two sources of supply, one 
from tile Gulf by the south-west and one from the Atlantio 
by the south-east winds ; toe avera^ annual precipitation is 
from 82 to 44 inches, except in a Mt extending north-west 
from the mouth of Chesapeake Bay towards Staunton, in 
which ibis from 44 to 66 inches ; there is a ^dual decrease 
in toe ramfoU from toe coast westward. The snowfall is 
generally hght, some winters insigmficaiit, and the snow soon 
melts, save in the elevated regions 
Virginia is noted for the clearness of its skies, toe 
punty of its air, and its freedom from great storms 
Its climate is moist without being clamp, and so 
mild as to invite to living much m toe open air ; its 
winters are short, its periods of seedtime and harvest 


long ; and its healthfulness is attested by the vigour and longevity 
of its people. 

GeoZogj/ — ^The subjoined table of toe geolomcal formations found Qeolog 
in Virgmia, correlated with those of Pennsylvania and Hew York, 
and with the general groups and systems of the Amencan geological 
scale, follows, in the mam, the late Prof Villiam B. Rogers . — 


SabdiTlslons or Foimatioiu In Ylrginlo. 
Qaatemary 


19a. Eocene (Lower Tertiary) 

18 and 17 Jniasso-Cretaceous (Upper Mesozoic) 
17 and 16 Juraaso-Triasslo (Lower Mesozoic) 


General Groups. 
Quaternary 'i 




[. Mesozoic 

j(slli ). Middle Coal group . \ Upper Car- 'i 
14a (all). Lower Coal group . rboniferousi | 

18&(xl) GreenljrlerBhalesandllnie-lMidaieCar- I 

stones (Cart) limestone) rbonlferous >C“l>o“ueroua 
lSa(x). Montgomerygrltsandcoal-l Lower Car- I 
measures (Vespertine) j bonlferous. J 
12 (lx ) Catsklll red sandstone (Upper Devonian) -v 
ll&and a/ Chemung and Portage shales (Middle I 
(vllL) \ Devonian) . . . . . Vd 


, , , ^Devonian 

ICIe, 5, & J Genesee, Hamilton, and Marcellas slates, { 
a (vlu ). l Ac. (Lower Devonian). ■' 

8 fvU.) Orlskany sandstone. . . 1 

7(vl). Lower Helderherg limestones. . . (Sllmlan (Upper 

65 (v). Clinton shales and sand rocks r Silurllm) 

Ca 6v } Medina and Oneida sand rocks. . . ) 

4eand5 /Hudson Elver and Utica) 

(HL). \ 8lates„ .... . ( Upper 

4a (UL). Trenton and Great Valley f Camhiian 
limestones. .. . ; 

86, o Ctt ). Galdferons, &c. (Great \ ord 

Valley dolomites, &c ) . I 
2 (1 ) sandstones, shales, f 

1 Archaaan (Huronlan, Laurentiaa, iScc , [• 

PrlmaiT) ... 1 

Jfbte —The first or Arabic nnmbers and the letters of the above are the 
nnmheilngB of the formatlona and their subdivisions now generally recognized 
and used In Kortb America, the Bomon nnmbers In brackets are the equivalent 
fonnatlana as numbered and used by the Eogers Brothers In the Pennsylvania 
and Virginia reports 

As the accompanjung geological map shows, Midland, Piedmont, 
and the Blue Ridge grand diraious, over 20,000 square miles, or 
about half toe land area of the State, ore underlam by toe Archsean 
or old Primary and metamorphic rocks ; within this Archsean area 
are a dozen or more patches, large and small, of the Jura-Tnaa (forina- 
tiona 16, 17, and 18) or Mesozoic rocks, some of them with valuable 
coal-be^, t^t m later times were deposited in depressions, lake-like 
basms, in the Archsean rocks. The Cambrian (Lower Silurian) 
areas, the Virginia formations i , ii., and ui , include all toe Great 
Volley (limestone) and nnmerona limestone valleys of Appalachia, 
some of them, like that of 
Clinch nver, quite la^ge— in 
aU some 10,000 square noiles 
of surface— having within 
them detached mountain 
ranges of more recent forma- 
tions. The Silurian (Upper 
Silunan) areas, those where 
the Virginia formations iv , 
V., Ti., and vu. outcrop, are 



Geological Map of Virginia. 


mountain ranges, detached once m toe Great Valley, and ranges 
and chains of them in Appalachia, for these formations, made up 
largely of massive sand-rooks, are mountam-hmlders, The Devo- 
nian areas, Virgmia formations viii. and ix., are prmcipally those 
of the slato or “poor” valleys of Appalachia, Ho. vni. being a 
formation from which stream-valleys are hheraUy carved, though 
IX,, chiei^ sand-rocks, often holds it up to mcluded or bordering 
rid^s. The Lower and the Middle Oarbomferous rocks. Vicuna 
formations x. and xL, outcrop in long and narrow belts or strips of 
Greenbrier shales and limestones (xx), and adjacent narrow and 


long mountain ranges of Montgomery grits and coal-measures (x,), 
in south-west portions of the Valley and of Appalachia, and in 
smsJl mountain areas elsewhere in Appalachia. The Upper Car- 
honiferous, Vir^nia formations xIl and xui, the Lower (xu.) and 
the Middle (xiiL) Coal groups, underlie all the thousand square 
miles of Trans-Appalachia, where the semi-bituminous cokmg coals 
of the Lower Coal group are exposed, above water-level, in their 
best conditions of punty (high in carbon, low in volatilo matter, 
1 Fonnatlana xlv , xv., andxvl., the Upper Coal group, aie not known In tbe 
urgent limits of '^iglnla. 

XXIV. — 33 



Minerals, 
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and Tery lovj' in ash, sulphur, and phosphorus) for meiBllnz^cBl 
purposes, and in beds of remarkable thickness, and where the bxtn- 
minous cools of the Middle Coal group also have a maximum of 
development combined with remarkable purity of composition, 
a^pting them to gas and domestic uses Tertiary rocks 6, e) 
underlie all Tidewater (the new Yirgima of geology, though the 
old one of colonial history),— the Lower or Eocene outcropping, 
approximately, m a Ime a little west of 77“ W long , the Middle or 
Miocene between that and a little east of 76“ SO' W , and the Upper 
or Pliocene in the remaining east part, except where covered oy 
recent or Quaternary (20) deposits. 

Minerals —The varied and abundant mineral resources of the 
State are as yet but imperfectly developed. Her medicinal mmeral 
springs are numerous, and many of them well known. Tidewater 
abounds in fertilizing marls, and in choice bnck-clays, sands, and 
shcU-limeatones for building Lime-buming, from oyster shells, is an 
important industry. Midland abounds in superior gramtes, which 
are extensively quamed near Eiehmond and Petersburg ; in the 
best of slates for roofing and other puTOoses, especially in ilbranarle 
and Bnokmgham counties , in Jura-Trias brownstones and sand- 
stones I in trap for Bedgian blocks ; in soapstones (steatites), lune- 
stones, andinbnek-, plastic-, andflre-claya. Thick beds of excellent 
bituminous coal and of natural coke are found in the iTtiia'Tnas of 
ChesterMd and adjacent counties, which have long been mined; 
ochre beds are worked in Chesterfield county; thick beds of 
magnetic, specular, and hmomte iron-ores, and of gold, silver, and 

S r-benxmg rocks, traverse its whole length from north-east to 
-west. Its gold bolt, from 16 to 20 miles wide, noh in free, 
quartz, and pyritous-rock gold, traverses the whole western tier of 
Midland counties, for more than 200 miles, from the Potomac to 
the Ban ; in this belt, in Louisa county, at the Arminius copper 
mines, veins of white pyrites, 42 feet, bearing 46 per cent of sulfur 
and considerable yellow copper, have been opened and reduction 
works erected for a BOO tons daily output, 12,000 tons of pyntes 
were shipped in IS86. Manganese, mica, plumbago, titanium, 
cyamte, garnets, emeralds, quartz, and other Archeeau and Jura- 
xnas minerals aie found at many points. The minerals and 
metals now exploited are gold, iron and copper pyntes, manganese, 
hematites, magnetites, andlimonites, mica, slates, granites, Drown- 
stones, and trap-roci. Piedmont has extensive beds of magnetic, 
^cular, and lunonite iron ore throughout its length ; chromic iron 
ora is found in the north-east ; copper ores abound especially along 
the west border in spurs of Bke Eidge’; manganese deposits have 
been worked at various points ; the same Archecan and Jura-Trias 
building stonss and minerals are found here as in Midland, the 
marbles of Bedford and Loodonn counties of fine quality Iron 
ores, manganese, slates, and marbles are now elicited. The Blue 
Itidp abounds in copper and iron ores for its whole length in 
Virginia; these as well as pyritous silver, copper, and iron ores, are 
especially abundant in the Floyd-CarrolLGrayson or south-west 
plateau, where also anrifetons quartz is milled, tiu mines have been 
opened in EockbndM county ; the great Potsdam or primordial iron 
bSlh'wlth its vast deposits of ore, flanks the western base of the 
Blue Ridge in '^rginia for nearly 000 miles, and from the rich 
deposits ot mangtmese in the same bitt two-thirds of the manganese 
output of the l^ted States in 1S86 was mined ; glass-sand of the 
bast quality and fire and other clays are abundant, and so are build- 
ing saUdatonea in the weat^ Blue Rid^. Mining , operations ore 
now extensively conducted in iron and manganese ores. The Great 
Talley isdl underUia by Hmastonea snitabla for ornamental, build- 
isg, aud agricultutal purpeses ; its cement (hydraulic) and. ardu- 
tectord, fltudug, and agricultural limes are noted for their punty ; 
extensive beds of iron-ore are found among its hills ; marbles, 
barytes, brick- aud fire-clays, and tiavertme marls are abundant ; 
fliere are la^ deposits of lead and zinc ores, especially m the south- 
west, in Pulaski and Wythe counties, where they accompany the 

S eat iron-ore deposits of the Cripple Creek region ; from the Teaper- 
iB (Fo X. ) beds of the Lower CerboniferoiB, in Moutyomery and 
Pulariri counties, from 16,000 to 20,000 tons of semi-anuracite eexd 
are annUally mined; odnes are mined in Page and Augusta 
oountiea ; iron, manganese, zinc, and lead ores are now mined on 
mute an extensive scale, and lime-buming is an important induati^. 
AppaJaebian Tfrgima abounds in very remarkable beds of limonite 
eras;' found (often, under largo areas, in a more or less stratified 
uoiditmn) m'the Hudson nver (m.), Olinton (v.), and. Oiisfcauy (viL) 
fijimationsofCbabrian and Silurian age , there are also deposits of 
m^etic hsamatiteB in Oraig and Giles counties ; limestones of the 
YalUy (4.), TiuHton (iiu), and Loww HelderbeTO (vi.) formations, 
nnderlyi^ iwyaand ridges, abound, and furnish the 

beat of mateiiedsfor lm4#^;llip^burnn^, and blast-furnace fiuxii^ 
purposes, as wedl^ Ss eucritiaT ^ud otiier fancy marbles , 

a Its Taapertke (i.) patches of anthrscite and 

semi-antiffiscite steals, wadadund. fior local use ; in the 

Aj^wlochiau uartions uf Smyth and 'Washington counties are large 
deposits of roek-aaltandgysaom j trurartiaemarls, cavesabounding 
in nitrons earths, and chMybeate, sulphur, -alum, hoi, warm, and 
other mineral springs are common ; sandstbnes apd slates for 
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building purposes are plentiful. The iron-ores of Allegha^ county 
and those of the Appmachian portions of Rockbndge and Botetourt 
countiBs are extensively mmed for local blast-furnaces , marbles and 
gypsum are quamed , considerable salt is manufactared, and semi- 
anthracite coal in Pulaski for use in local zmo furnaces Trans- 
Appalachia is Virginia’s 1000 square miles of the Great Coal Basin 
of the Ohio, or the Trans- Appalachian Coal Basin (the one usually, 
but improperly, called the Great Appalachian Coal Basin) ; this is 
all undmlam by thick and easily accessible beds of the best of semi- 
bitummoim and bituminous coals, those of the Lower (xu ) and of 
the Middle (miu) Coal groups of the Carbomferous. Only the semi- 
bitummous coking, steam, and domestic coal of this re^on is now 
mined for otportation at Pocahontas, Tazewell county, from which 
689,751 tons (93,660 of them converted into coke) were shipped m 
1886, the traffic having begun with the shmment of 106,806 tons 
m 1883. From the Flat-topeoalfield, moSiding the Pocahontas 
and some adjacent mines m west Virginia, 1,814,700 tons of coal 
wau mined m 1887, port of which was made into about 146,000 
tons of coke, equal m quality to any made m the United States. 

This fuel is remarkably high in fixed carbon and low in ash and 
snlphui, and therefore admirably adapted for metallurgical purposes. 
Twentymineral spnngs of Virginia, used medicinally, were reported 
to the United States Geological Survey m 1886 (Tidewater 1, Mid- 
land 4, Blue Ridge 2, Valley 6, Appalachia 8) ; they were reported 
as chalybeate, alum, white sulphur, red sulphur, blue sulphur, 
warm sulphur, cold sulphur, hot sulphur, lithia, healing, ague, 
and sweet chalybeate. These and many others not tepoiied are 
visited as healtii resorts, and many of tiiem ship to market large 
quantities of their waters. 

Virginia produced- of coal 800,000 tons iu 1884, 1,000,000 in 
1886, and about 1,260,000 m 1887 ; of coke 26,840 tons m 1884, 
about 122,363 tons m 1886; of pig iron, 29,934 tons in 1880, 
162,907 in 1888, 166,260 m 1886, and 166,698 in 1887 ; of rolled 
iron 40,681 tons, and of cut nails 212,662 kegs of 100 lb in 1886 , 
of manganese 8661 tons m 1880 and 20,667 tons in 1886 ; of pyntes 
12,000 tons m 1886 ; of ochre 1760 tons m 1886 , of salt, gypsum, 
le^, zinc, granite, slates, lime, limesione for blast-furnace fiux, 
cement, brownstone, mineral waters, and iron-ore for export large 
onentities were produced in 1886, and still larger in 1887, when 
fte mining indimtnes of this State were in a h^thy condition of 
development. 

The variety of vegetation m Virginia is very great, Vegeta- 
the range being from a prOTtable growth of semi-tropical cotton to tion. 
semi-arctic pines and babams Ikom one-half to two-thirda of the 
Skte is now covered by forests of native evergreen and deciduous 
trees. Hard and soft woods, m nearly equal proMrfaons, form the 
original forests of Tidewater and Midland,— the ^am regions; hard 
woods predominate in the high country diviaions; the park-Iika 
Imrdwood forests of the Great Valley have grown up since its 
Delation by white men. 

The census report of 1880, in its natural divisions of Forth 
American forests, assigns the east mantune plam of Tidewater to 
the coast-pine division ; the north-east portions of Blue Ridge, 

Valley, and Appalachia to the northem-pine division , and the rest 
of the State to that of deoiduons trees. The prmcipal timber trees, 
found in varying abundance in all parts, are white, Spanish, black, 
effiestnut, red, posi; aud swamp oaks : tulip-poplar and cucumber ; 
white (or shellX bark, and pignut hickofies ; ymow or pitch pine ; 
red or Virginia cedar; beech, ebn, black and white walnuts, 
^camore, mulberrj^ locust, sassafras, aud gum ; sugar, red, and 
white maples ; black, red, and yellow birobes , wild cherry, per- 
simmon, dogwood, ironwood ; white, red, black, and water ashes ; 
chestnut, and willows. Cypress, juniper, long-leaved pine, holly, 
sweet gum, and some live oaks are confined mainly to Tidewater 
and east Midland ; white pine, hemlock, black spruce, rock 
chestnut oak, end balsams to the mountdn regions ; the oaks of 
the Vall^ are of rare excellence, and the tulip-poplars and oaks of 
Trans-Appalachia aud its borders are of remarkable size ; sumachs, 
millions of pounds of the leaves of which are gathered for their 
tannin, are everywhere plentiful. From the sngar-maple consider- 
able quantities of sugar are made in the V^ey and the Appolachias ; 
the foreete of Tidewater, easily reached by vessels, ftmnah large 

S aantitiee of fuel and lumber to seaboard markets ; railways reawi 
b other timber regions of the State ; lumbenng, charcoal-maldng, 
the cutting of railway sleepers, aud the collection of tau-bark are 
important industries. ’Wild fruits and nute, gooseberries, black- 
beiries, whortleberries, cranberries, strawbemes, haws, service- 
herries, persimmons, plums, crab and thorn apples, cherries, various 
T^d grapes, chestnuts, chinquapins, black and white walnuts, 
hickmy nut^ hazel and beech nuts, acorns, jia, are nearly all found 
in all paxts, Hedicmal roots (ginseng, sarsaparilla, snake-root, 
mandrake, Ac.) are gathered in large quantities in the Appalaohias ; 
oil from sassafras roots is made in quantities in Midland and 
Kedmont All the cultivated frrdts of temperate dimatas floniish ; 
apples, pears, peaches, grapes, plums, cherries, currants, and other 
SEEmll fruits are everywhere plentiftdly grown ; the peach, pear, and 
apple orchards of Midland, Piedmont, Blue Ridge, and the Valley 
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ara noted ; tie vineyards of Midland, Piedmont, and Bine Eidge 
are becoming well known for both grapes and wines in vanety, in 
Tidewater and eastern Midland figs, apricots, nectarines, and other 
warm-country fruits flourish, and the seuppemong grapes and wines 
of Tidewater are also worthy of mention The flora of Virginia 
includes nearly every species of plant found in the United States 
east of the Mississippi, escepting only the extreme south The 
cleared lands of the State, about two-sevenths of the whole, are 
devoted to orehards, vineyarda, meadows, and pastures, to market 
and other gardens, and to crops of maize (Indian com), wheat, 
oats, rye, buckwheat, barley, pease, beans, peanuts, round (Irish) 
and long (sweet) potatoes, turnips, cabbie, clover, flax, hemp, 
cotton, tobacco, kc. Cereal and root crops are abundantly grown 
in all parts, as also are tobacco, hay, clover and grass seeds, 
flax and flaxseed, hops, hemp, and cotton bTearly half the 
State, part of Piedmont, and ail Blue Eidge, the Valley, and the 
Appalochins is a natural grass country— half of it the habitat of 
the famous blue grass— and well adapted to grazing and dairy-farm- 
ing; the special crops of Tidewater are those of market-gprdens, 
early vegetables, ana round and sweet potatoes m the east, and of 
peanuts and cotton m the west , tobacco is a specialty of south- 
west Midland and Piedmont 

AnimalR. JhiiM.— The buffalo and elk, common when white men first 

settled here, are now extinct ; deer, red and grey foxes, rabbits, 
bares, ground-hogs or woodchucks, red, grey, and^ound scfuirrel^ 
opossums, polecats, muskrats, martens, minks, weasels, bats, rats, 
and mice are found everywhere ; otters and beavers, once numerous 
in all parts, are again becoming common in south Midland and 
elsewhere ; black bears frequent the Appalachian and borders of the 
adjacent Valley divisions ; wild-oats, catamounts, and the small 
wolves are occasionally met in unfrequented portions of the moun- 
tain regions Of game or food birds, partnoges (quails), pigeons, 
wood doves, grouse (pheasants), larks, thrushes, snipe, wild turkeys, 
aud several kinds of wild ducks are found in nearly all parts , the 
coasts, the inland bays, the great estuary nveis, and the marshes 
of Tidewater fairly swarm, especially during the colder months, 
with canvas-back, mallard, creek, redhead, bald-face, teal, and 
other wild ducks, and with wild geese, swans, snipe, and other 
water and water-side fowl , gulls and other sea birds frequent the 
coast Song-birds, mcluding mocking-birds, orioles, bobolinks, 
robins, catbirds, bluebu-ds, wrens, tanagers, sparrows, kc., abound, 
the English sparrow is domiciled in all the cities aud towns ; hum- 
ming-bmda are plentiful. The common birds of prey, eagles, hawks, 
owls, a vulture (the turkey-buzzard) , the wadmg birds (herons, 
grass snipes, fly-np-th e-creeks, &c,) and the vanoua swimmmg 
birds are abundant The common reptiles include land and water 
tortoises, or turtles and terrapins (some highly prized for food), 
and harmless snakes, useful in the destruction of vermin, frogs, 
toads, salamanders, kc ; the poisonous rattlesnakes, copperheads, 
aud moccasins are sometimes encountered, but are not numerons ; 
the comparatively harmless black snakes are more common. Of 
edible Atwater fishes, more than thirty kinds are taken in 
quantities in Chesapeake Bay watera, including sturgeon, rock-fish, 
trout, chub, sheepshead, spot, sunfish, blnefish, shad, hemng, 
anchovy, Smnish mackerel, cod, bonito, dram, menhaden, bass, 
sea-eels, and hog-fish ; while dozens of kinds not used for food are 
known. The freshwater fishes are perch, pickerel, cat-fish, chub, 
baas, sucker, fall-fish, salmon, hog-fish, red-horse, red-eye, carp, 
muUet, Biin-fish, eels, and trout m the mountain streams Of the 
ahonnding crustaceans, edible crabs and lobsters are caimht m 
groat numbers in the marine waters, and millions of bushels of 
oysters, clams, and other shell-fish are annually sent to market 

Govern- Oovemment. —The government is entrusted to three departments, 

ment eadi with distinct and separate powers. (1) The lemdatiTe 
anthonty 13 vested in a general assembly, composed of a house of 
delates of 100 and a senate of 40 members which meete biennially 
at Eichmond , the members of the house of delegates are elected 
for two y^rs, those of the senate for four,— half the lattar being 
elected DienniaHy. (2) The eiecutive anthonty is vested m a 
governor, elected by the people for four years. A hsutenant- 
govemor is elected at the same time, who is president of the senate, 
and should a vacancy occur dunng the term of office becomes 
goveirnor. The other executive officers are a secretary of the com- 
monwealth, a treasurer, first and second auditors of public accounts, 
a superintendent of pubhe pnntmg, a superintendent of the peni- 
tentiary, a railroad commissioner, a commissioner of agncultnre, a 
legiatr^ of the land office, and a superintendent of publio instruc- 
tion. (8) The judicial authority la vested-^a) in justices of peace, 
three m each of the magisterial distncts into which the counties 
ore subdivided , (fr) m judges of county courts ; (c) in radges of the 
seventeen circrat courts mto which the State is dtnded, and judges 
of city courts ; and (o!) m a supreme court of appeals of fiwe judges. 
The right of appeal, with specified limitations, is provided for from 
each of the above courts to the other, in the order n a med ; the 
supreme court has only appellate jurisdiction save m cases of habeas 
corpus, mandamus, and prohibition. The justices of the peace, a 
supervisor, a constable, and an overseer of tiie poor are elected by 1 
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the voters of each mogisterial district to serve two years ; the 
general assembly elects the county judges for terms ot six years, 
the circuit judges for terms of eight years, and the judges of the 
supreme court of appeals for terms of twelve yeara An attorney- 
general for the State is elected at and for the same time as tlie 
governor In the Congress of the United States, Virginia has two 
senators and ten representatives Aliens can acquire and hold any 
pr^erty in Virgi^nia on the same footing as citizens. 

Populaiion.-~^B population of Virmnia before the separation Popula- 
of West Virginia m 1862 la shown by the following table — tiou. 


Census 

i 

1 

In- 
crease 
pei cent 

Pereons 
per 
sq m 

Census 

Population 

In. 

Cl ease 
percent 

Pel-sons 
per 
sq. in 

1780 

747,810 


113 

1880 

1,311,405 

13 7 

18 7 

1800 

880,200 

17 7 

ISO 

1840 

1,239,707 

3 3 

191 

1810 

874,000 

10 7 

16 0 

1830 

1,421,061 

14 6 

219 

1820 

1,003,110 

e-2 

16 4 

1800 

1,690,318 

12-2 

24 6 


In 1870 the population of Virgmia was 1,225,163, and that of 
West Virginia 442, 014 In 1880, while West Virginia had 618,467 
inhabitants (30 9 per cent mcrease), Virginia had 1,512,665 (745,689 
males, 766,976 females), 

—mi increase of 23 4 per 
cent, with 37 V persons 
to the square mile, 

Theaccompnymgtable 
shorn the distribution of 
the population in 1880 
accordi^ to the grand 
divBions. There were 
in addition 6 Chinese and 
86 Indians. The number of foreign-born, 14, 696, does not amount 
to 1 per cent of the population 

The original stock of the whites was mainly Endish, Scottish, 
and Huguenot Ereneh m Tidewater, Midland, and Piedmont, and 
Scottish (largely Seoto-Insh from migrating by way of Ireland), 
German, and English m the xemamder of the State— m proportions 
in the order named. 

Virginia has six cities with over 10,000 inhabitants. In 1880 Cities. 
Eichmond, the State capital, had 63,600, Horfolk 21,966, Peters- 
burg 21,668, Lynchburg 15,969, Alexandria 18,669, and Portsmouth 
11,800,— Danville coming next with 7626. 

JEdimiion . — ^Tha public school swstem of the State, organized Educa- 
in 1870, provides (l) primary and (2) intermediate mstraction bon. 
in the common br^ches of education, mcluding reparation for 
collie, by graded primary and high schools— the latter confined 
to cities, towns, ana large villages— free to all between the ages of 
five and twen1w-one indusive ; (3) advanced iustniction and taam- 
ing in scientino and professional studies, by a military inatitiitB, 
an agnenltnral and mechanical college, male and female normal 
scho^, and an institution for the deaf-mutes and the blind— all 
for whites, and by a normal and agricultural mstitnte and normal 
collie for coloured pupils,- tmtion free to a selected number from 
all parts of the State ; and (4) higher mstrnotion, in the com- 
plete academic, scientific, techniceJ, and professional schools of 
the university of Virginia, its academic department tuition free 
to all jroung men of Virgmia, over eighteen years of age, under 
restnctions in regard to culture. The State schools confer no 
honorary degrees Equal provision, but m entirely separate 
soboota, IB made by law for white and coloured. 

The public free school system is m charge of a board of education. 

In 1887 the school population, those between five and twenty- 
one, numbered 610,271 (346,022 white and 266,249 coloured) ; 
n40 schools (6047 wtite and 2003 coloured) were open, including 
468 graded schools ; 7161 teachers (^2418 white males, 2889 white 
fem^, 1023 coloured males, and 888 coloured females) were 
employed; 326,184 pupils (209,638 white and 116,646 coloured) 
were enrolled, and 184,620 (121,671 white and 62,049 coloured) 
were m avera^ doily attendance. The school districts owned 
4866 schoolhouaes, and their school property was valued at 
$1,907,776 ; the expense of the free school system in 1887 was 
$1,881,690, besides $168,600 spent on permanent improvements. 

The State makes hberal grants to the nuhtaxy institute, the ogii- 
cultnial and mechanical college, the normal and agncnltuial insti- 
tute, the three normal achools, and the rmiveraty 

l^vate and corporate schools embrace academies and high schools 
for boys, preparato:^ for college or university ; female coUeges, 
mainly under denominational control; and theweH-known colleges 
df St John's in. Tidewater ; Hampden-Sidney, Eandolph-Macon, 
Etfllimn-ndj and Vbrgmia Medical m ilidland , and Eoanoke, Emory 
and Henry, and Washington and Lee University m the Valley. 

The college of William and Mary (founded m 1693), suspended 
by reason of losses during the civil war, is now a normal sohooL 

Prisons —One penitentiary, at Kichmend, proYides for all con- Cfrim 
victed of senons cnmes in Virginia ; during 1886-80 it received 
837 convicts (80 white, 267 coloured) ; its expenses were $98,878, 
end tile labour of the oouvicts yielded $78,000. Each county 



mate 

Coloured 

■naewater 

Midland. . . 
Piedmont 

Blue Rldire . . 
The Valley . , . 
The AppalaChlas 

Virginia. .. . 

201,678 

198,140 

148,138 

87,029 

199,628 

96,345 

213,091 

245,151 

103,620 

2,817 

61,478 

9,059 

880,853 

631,010 



260 


VIRGINIA 


Pauper- 

iSHU 


Deaf. 

mates 

aad 


igri- 

cultttre. 


has B jail for persona committed for petty offences or awaiting 
trial. 

lunacy. Lmcuy, <£«,— There are four first.cl8as lunatic asylums,— at 
"Williamsburg, Staunton, and Manon, and (for coloured patients) 
at Petersburg. In 1885-86 there were 1479 patients in the State’s 
three asylums, for w^ch it contributed 0346, 077. The census of 
1880 returned 2411 insane, — 1171 males, 1240 females, 1719 white, 
and 692 coloured. Pauperism is not common in Virginia, m 1870 
there were only 8890 paupers, supported by public clmnty at a cost 
of 0303,081; in 1880 the total number was 8188, 2117 of these 
being in almsbouaes, of whom 1027 were coloured. Deaf-mutes 
and olind are well cared for in a noble institution at Staunton, 
which trained during 1886-86 78 deaf-mutes and 44 blind, with an 
annual grant of $36,000. The disabled Confederate solders of 
Virginia are aided by tbe State ($83,040 in 1886-86). There is 
also, near Slchmond, a soldiers’ home. 

Agnauliure —More than 60 per cant of the labouring population 
was in 1880 engaged in agriculture. According to that ye^s census 
tbe land area vm 26,680,000 acres, 19,886,78^5 of which (0*772 of 
the whole)were embraced in 118, 617 farms, although only 8, 610,118 
acres of such area (only two-sevenths of the whole) were under 
ouMvation (leaving 671 per cent, of land in fanns unimproved), 
yet the number of farms increased 60*5 per cent, and the acreage in 
farms 9 ‘8 per cent, from 1870. Seventh-tenths of its farms were 
cultivated by owners ; over half of the remamder were rented for a 
share of the crop), and the other part for a fixed money rental 
The average aise of farms was 167 acres ; but there were 68,101 
containing from 100 to 600 acres, 6561 with from 600 to 1000 
acres, and 1668 contaming over 1000 acres each,— so that more 
than half the farms contamed from 100 to over 1000 acres each, 
or a probable averaw of 800 acres each, large farms being the rule 
The farms and th& improvements were valued at $210,028,107, 
their farming implements at $6,496,114, the live stock at 
$26,958,816 ; for improvements $1,697,180 and for mannres 
$2,187,288 were spent, and the Tsdue of their products "was 
estimated at $46,726,221. The live stock Comprised 218,888 
horses, 88,698 mnles and asses, 64,709 working oxen, 243,061 
milch cows, 888,414 other cattle, 497,289 sheep, and 966,461 
swine. The wool clip was 1,836,678 Ib; 1,224,469 gallons 
of milk were sold; 11,470,923 ffi of butter ana 86,686 of 
cheese were made, 869 acres of barley yielded 14,228 bushed; 
16,463 of buckwheat 136,004 j 1,768,127 of Indian com 29,119,761 , 
688,448 of oafs 6,338,181 ; 48,746 of lyc 824,481 ; 901,177 acres 
of wheat yielded 7_,825,174 hushele ; 45,040 acres of cotton 19,696 
bales ; the flax crop was 4526 bushels of seed, 16,430 tons of straw, 
and 66,264 By of fibre; the sorghum crop was 143 B) of sugar and 
664,658 gallons of molasses; nrom the sugar maple were made 
86,693 Ib of sugar and 7618 gallons of molasses ; of hay 286,823 
tons were grown on 386,289 acres; 17,806 bushels of clover seed 
and 41,722 bushels of gi^s seed were raised ; there were 1,987,010 
ham-yard and 660,147 other fowls, and 8,960,620 dozen were 

K luced dunng the year ; 1,090,461 B6 of honey and 68j200 of 
wax were made ; on 140,791 acres were grown 79,088,868 fly 
of tobacco; 2,016,766 bushels of Irish potatoes were raised, and 
on 23,756 acres 1,901,521 bushels of sweet ones ; orchard products 
were valued at $1,609,668, and market-garden products at $887,609 ; 
2,177,770 cords of wood, valued at $8,058,149, were cut, the wool 
dip .was valued $1,886,678, 12 acres of hops yielded 1699 
and 127,978 Ib of broom com were grown ; the crop of pease was 
77,768 bushels, and that of beans, 45, 411. Of the 8,610,118 acres 
of improved land, 1,162,088 were in permanent meadows, pastores, 
orchards^ Ond’vineypds, and 7,868,080 were under tiUa^; of the 
11,826,672 acres nnimproved in 24^6,601 were in woodland 
ana forest, and 2,199,071 in old fieloB, !sk. Viigmia was one 
the twKttty States that produced over 20, 000,000 bnshels of Indian 
corn each, ranking tiurteenth; it stood second to Kentucky in 
acre^e and quantity of tohacoo grown. The United States com- 
missioner of a^culture wtimates that in 1884 Virgum had 
4,071,401 acres in crops, producing 44,000,000 bushels of cereals, 
2,061,000 bushels of potato®, 09,768 ID of tobacooj 866,389 tons 
pf hay, and 18,500 bal® of cotton, valued at $39,060,062 ; and had 
on its farms 2,127,028 domestic animals, worth $89,608,636. 

Though Viigmia has great natural advantages 
&K a leadingmanufectnriim State, m 1870 less than 12per 

cent, of its popnlalion Was ens^d in manufactunng indnstriM. 
In 1880, ho#6vm', its 6710 establishments had mvested^0,968,99O, 
erapW^ 40,184 parsons (23,779 men), paid $7,425,261 for "wages 
and $82,81^,988 for matariiils, and produced to the value of 
$51,780,993,—^ of nearly 60 per cent in ten years. It is 
estimate * that the value bf the nroouots in 1886 was $75, 000,000, 
-na g^ of over 44 pep in fiye years. The sal® of proanots 
of the , manU&ctuihw , estefc^ishfii^ of Bichmond c% edona 
amonntedon 1887 to |^,88i7,r'Bjpj Thb pig-iron output in 1887 
was worth pvto $3,0QO,0(}0i ' The mom hnportant mannfaotarea 
are those of iitm, tobacco, lea^hei^ c<k% oottoS,' manures, paper, 
agricultural implements machifiBTy, taaldera* matanalB, 
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vehicles, lumber, lime, tannmg extracts, raalway cars and loco- 
motives, flour and miU products, spelter, salt, distilled spirits, 
canned fruits, vegetables, &c. 

Ommumcaiwi.— The navigable tidal bays, creeks, nvers, Commu- 
barbonra, and roads of Tidewater Virgmia furnish more than a nioation. 
thousand miles of channels for commerce , Richmond, at the head of 
the tidal waters of the James, 117 miles from ChMapoaka Bay, is 
reached by ocean ships drawing 16 feet of water ; west Pomt, at 
York Head, 41 imlea from the bay, has 18 feet of depth ; Elizabeth 
nver ^es to the fine harbour of Horfolk a channel 26 feet deep ; 
while Hampton Roads, with its 400 square miles of area, is the 
kr^t as well as the most central and commodious landlocked 
barijour on the Atlantic coast of the United States. Ship canals 
connect the great waterways of Virginia with those of North 
Carolum and beyond to ihe southward ; and, similarly, northward 
the head of Chesapeake Bay is connected with Delaware Bay. At 
tbe beginning of 1888 there were 86 railway compam® working 
2640 miles of road, all of standard 4 feet 9 inches gauge, except 
some 256 nul® of narrow-gauge short Imes. The Virginia rail- 
ways earned $18,826,909 in 1885 at an outlay of $8,099,863, the 
work done bemg equivalent to 971,477,876 mile-tons. Vir^nia 

2 ’ took part in the construction of railways, mvssting many 
ons in the stocks of the vanous lin® now reaching nearly 
every part of the State ; hegmmng about 1880, it had 147 miles 
of railway in 1840, 884 in 1860, 1860 in 1800, 1449 in 1870, 

1898 in 1880, 2430 in 1886, and 2640, with some 200 mil® more 
in course of construction, at tbe begmning of 1888 Eight great 
through railway Im® connect its trade and monufacturmg centres 
with ttiose of other Stat®. 

Mmnce — ^For the year ending September SO, 1886, the a®M8ed Finance, 
value of the real ®tate of Virginia was $257, 007,985, and of personal 
property $88,162,971, or $840,700,900 of taxable valuation, the 
tax® were $1,029,980 on real estate, $386,860 on personal property, 

^9,112 on incom®, $816,293 capitation, $141,766 from railways 
on a valmtion of $84,614,427, $299,843 from liquor and $400,825 
finm other licenc®. Iflie receipts of the State were $2,778,437, 
and its expens® of all kinds $2,766,036; of th®e $667,610 went 
to the support of the free public schools and $1,064,097 to the 
support of ttie State Government The rate of taxation is low, and 
on a low property valuation The State debt at January 1, 1885, 
was $28,961,829 

1880 the natural militia (male persons from eighteen Mihtia 
to forty-four years of age inclusive) was 264,083 (102,426 of them 
coloured) in a male populatioii of 746,689. The organized militia 
force is smalL In 1886-86 there were 61 equipped volunteer com- 
paniM of active militia under the orders of the State,— mainly 
in its cities and larger towns,— 48 of infantry (18 of them 
colonred), 6 of artiUeiy, and 8 cavaby,— mustering in all 2904 
men. The Virgmia military fund is about $11, 000 a year. 

Sisfory.— The mound-builders of the MissiMippi valley had out- History 
pifflta, as evidenced by remains of tbeir earth- works, in the mountain 
WMes of Appalachia. At the time of the arrival of the whites the 
Fowbatans held most of Tidewater, the Mannahoacks the north- 
east and the Monacans the south-west of Midland and Piedmont ; 
tbe Oheroke® held the Tennefflee basin parts of the VaUey and 
Appalachia, and Algonkm tribes— Shawne®, Delawax®, &c.— the 
rest of those divisions. Many of the place nam® are stul Indian. 

Cabot probably entered OhMapwke Bay m 1498 ; when Ealeieh’s 
ships, m 1684, brought to England glowing accounts of the Albe- 
marle Scnnd region, the whole country was named Virginia in 
hononr of Elizweth, the virgin queen. The first permanent 
English settlement m America was made at Jam®town, Virginia, 

May 18, 1607, by one huudred settlers sent from England by Sir 
Thomas Gat® and Company, who had obtained m .^nl 1606 a 
clarter from Jam® I. to plant two coloni® in Virginia,— a 
southern somewhere between 84° and 41°, and a northern between 
88° and 46° N. lat„ but at plac® not le® than 100 mil® apart. 

In 1609 tbe London Company superseded Gat®’s, which had merely 
hdd its settlement and mven to the world the romantic adventur® 
of Captain J ohn SsiiTfl {m, ). King Jam® gave the London Com- 
pany, by charter, a ®a-front of 400 mil®,— 200 north and 200 
soufli from Point Comfort,— all islands within 100 miles of the 
coasl^ and all the countiy back finm this 400 miles of frontage 
“ ihron^out from s® to sea,” and to its colonists all the rights of 
natuial-Dom Englishmen ; under this charter Virgmia had jiinsdio- 
tion o"V6r her imperial colonial territory, and under it holds the 
fitment of that colony now called Virginia. The colony of the 
London Company grew and prospered, and in 1619 Governor 
Yardlw organized at Jam® Cify, the ®pita], a few mil® inland 
from JamMtown, the first l^^tive body that met in North 
Ameri® ; in 1021 the London Company granted the colony a hbecal 
conaljtation, the general form of which Virgmia baa always pre- 
®rved. In Angi^ 1619 a Dutch man-of-war sold at Jam®town 
twenty Afracan negroes, and introduced negro slaveiy. In 1624 
Jam® I arbitrarily depnved the London Company of its charter, 
and Virmia becmne a royal colony, which w®, till the revolu- 
tion, a favourite and generally i. loyal royal provinw governed 
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by tbe conatitutioii of 1621, the king appointing tbe governor 
and council and the people electing the members of the house 
of burgesses. In 1898 the capital was transferred to ViUiams- 
burg, where, under royal patronage, William and Mary College 
had been established m 1698 The colony soon occupied most of 
Tidewater and its Midland border ; in 1716 Governor Spotswood 
crossed the Blue Eidge, and was, so far as known, the hrat white 
man to enter the Great Valley, which was soon thereafter occu- 
pied by large numbers of Scottish and some German and English 
settlers. Indian wars followed as settlers moved westward, but 
in 1744 Virginia purchased from the Indians the nght to make 
settlements to the Ohio, and bmlt a fort where Pittsburg now 
stands , the French captured this in 1764, and the long French 
and Indian war followed, until the 1768 treaty of Pans ended 
it and made the Mississippi the western boundary of Virginia. 
During that war, in 1766, Braddock was defeated j and in 1^68 Fort 
Duqnesne, which under the French had taken the place of Pitts- 
burgh, was c^tnred and renamed Fort Pitt. In 1778 the general 
assembly of Virgima resolved for an ‘'inter-colonial committee of 
correspondence," and was dissolved by Lord Dnnmore, the royal 
governor. In May 1774 it agam met and protested against the 
closing of the port of Boston , Dunmore again dissolved it, bnt 
the burgesses, the members elected by the people, reassembled and 
passed resolutions denouncing Enti^di taxation and recommending 
to the other colonies an annual congress of delegates, — Pleading in 
this as it had in recommending committees of correspondence 
Virginia took a leading part m the snbseq^uent war of mdependenee, 
but the various steps or her poUcy need not be detaileci here (see 
United Status, and comp^ also Jbefeeson and Washington). 

The great temtory of Virginia, reaching from the Atlantic to 
the Mississippi, and now divided into five large States, made the 
other States of the Union apprehensive of her future domination 
In 1781, to promote harmony, she offered to cede to the general 
Government all her temtory beyond the Ohio, and in 1784 she 
made the cession, only stip^tmg that the temtory thus volun- 
tarily given up should, when peopled, be divided into new States, 
in which slavery should be for ever prohibited, and that the 
remamder of her temtory — ^that from the Atlantic to the Ohio — 
should remain inviolably hers. In 1787 the convention of the 
States, at Philadelphia, presided over by Washington, adopted the 
present constitution of the United States, and this Virginia, in 
convention, ratified in 1788. In the war of 1812-14 withEngland 
Virginia bore a conspicuous part, as also in that of 1846-47 with 
Mexico. The civil war of 1861-66 was more disastrous in its 
consequences to Virgmia than to any other State of the Union; 
from first to last its temtory was overrun, hundreds of hatiies 
and minor engagements took place within its borders, and all the 
destruction incident to gigannc miUta^ operations fell upon it ; 
tens of thousands of its best men were killed m battle ; its terri- 
tory was dismembered, and a third part of it cut off, while more 
than three hundred million dollars’ worth of property was destroyed 
in what remained. 

For some tune after 1866 Virginia was under Federal military 
control as “District No. 1 but on December 8, 1867, a conven- 
tion, elected by the people, under an Act of the United States 
Congress, met and framed a new constitution, prohibiting slavery 
and accmting the results of the war ; this was ratified by a popular 
vote, July 6, 1869, at which time members of a general assembly 
and State officers were also elected. The chosen governor was 
inaugurated September 21, 1869 , the general assembly met 
October 6, 1869, and ratified the fourteenth and fifteenth amend- 
ments to the constitution of the United States ; and on January 26, 
1870, Virgmia was readmitted to representation in Congress, and 
released from military control. ( J. H* ) 

VlbGINIA CITY, the county seat of Storey county, 
Nevada, U.S., and the largest and most important city of 
the State, is situated upon the steep rugged eastern slope 
of Mount Davidson, about 6300 feet above sea-leveL A 
branch hne connects it •with the Central Pacific Railroad 
at Reno. Virginia City is built over the great Comstock 
lode, the mineral vein •which has yielded probably more of 
the predona metals than any other single deposit in the 
world (see vol rsiii p. 815). With the varying fortunes 
of this lode the prosperity of Virginia City is intimately 
connected. It was founded in 1869, and in 1860 its 
inhabitants numbered 2346. In 1861 it received a city 
charter. It continned to increase until towards the end of 
that decade, when the falling off in the receipts from the 
mines caused a partial exodus from the town, and the 
census of 1870 showed only 7048 inhabitants. The dis- 
covery of the “great bonanza” in 1876 produced a return 
of prosperity, but this was but transient^ and before Uie 
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next census the city was again on the wane. In 1880 the 
census showed 10,917 inhabitants, — nearly half of foreign 
birth, and about 5 per cent Chinese Since the last census 
the population has, in all probability, not increased. The 
city IS laid out rather irregularly, conforming to some 
extent to the surface of the mountain side. Some streets 
Imve been graded, at great expense, as it involved much 
ro ck cu tting. 

VIRGIN ISLANDS, a group of small West India 
Islands (see West Indies), about one hundred in number, 
for the most part uninhabited, extending eastward from 
Porto Rico, and lying between 17° and 18° 60' N. lat, 
and 64° 10' and 65° 30' W. long. Their total area may 
be estimated at about 465 square miles, and their popu- 
lation at 67,000. Por the most part they are rocky or 
sandy and barren, hut the cultivable portions yield sugar, 
maize, coffee, cotton, indigo, and tobacco Guinea grass 
grows abundantly on the hillsides, and the nch natural 
grass affords excellent pasturage j the forests include many 
useful trees, among which are mahogany and fustic. Fish 
are very plentiful on the coasts. The westerly portion of the 
group belongs to Spain, the central to Denmark, and the 
easterly to Great Britain. The chief of the Spani^ islands 
are Culehra or Snake Island, and Bieqnes or Crab Island ; 
they have in all an area of about 160 square miles, -with a 
population of 2600. The Danish Virgin Islands, which 
indnde St Thoiilas (g'.v.), St Choix (g'v), and St John, 
have a total of about 240 square miles, with about 34,000 
inhabitants. The principal of the British portion of the 
group are Tortola, Anegada, and Vngen Gorda or Spanish 
To-wn, and Jost van Dyke (total area 67 square miles, 
and population 6287 in 1881, of whom more than one- 
half are in Tortola). They are subject to a lientenant- 
govemor, under the governor-in-chief of the Leeward 
Islands, and are governed by an administrative council of 
six elective and three non-elective members, presided over 
by the governor for the time bemg In 1886 the revenue 
and expenditure were respectively £1448 and £1676. 
The customs revenue was £823, and there •was no pnhhc 
debt. In the same year 1710 vessels entered, of 10,764 
tons burden (exclusive of coasting trade), and 1779 vessels 
cleared, of 8444 tons ; the total -value of the imports was 
£3603, and of the exports £4103. 

The Virgin Islands •were discovered by Columbus on his second 
royam, in 1494, and named Las Vi^nes, m honour of St Ursula 
and her companions. In 1666 the iS^lish established themselves 
on Tortola, which has ever smee remained in them possession. In 
the 17iJi century the Virgin Islands were favounte resorts of the 
Btjooahbehs {q V.). The Danish islands of St Thomas and St John 
were taken by the British in 1801, hut restored the following year, 
lu 1807 they snrrendered to the British, and continued in their 
hands tiB 1816, when they were again restored. The constitution 
of the BnliBh Virgm Islands was amended in 1864. 

VISCONTI. See Milan, voL xvL p. 293. 

VISCOUNT (Latin vice-cmaes), a titled rank of nobility, 
the fourth in the order of the British peerage, and con- 
sequently intervening between the dignities of earl and 
laron. The first English viscount, as that term now is 
used and understood, -was John, Baron Beaumont, K.G., 
who, by letters patent dated 12th Fehrnary 1440, by 
Henry VX was created Viscount Beaumont The title 
viee-comeSf however, existed in England certainly as early 
as the Domesday survey ; and in -SioBe early times it was 
borne by a county ofGLcer, who was deputy to the comes or 
earl, in accordance -with the feudal system, which knew no 
titles independent of offices. The vice-comes, whose title 
from the first may fairly be translated “•viscount,” and 
•who acted in the absence of the earl, may be considered to 
have been identical with the functionary kno-wn by the 
English term “ shire-reeve ” or “ sheriff,” or, as we now 
should say, “high-sheriff.” During the reigns of the 
Anglo-Norman monarchs this office of vice-comes -was 
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commonly hereditary; after a while it was granted for 
several successive years to the same personage at the 
Mug’s pleasure , an^ finally, the modem practice obtained 
of appointing a new high-sheriff every year. A viscount 
is ” ]^ht Honourable,” and is styled “ My Lord.” His 
wife, also “ Right Honourable,” is a “ Viscountess,” and is 
styled “ My Lady ” AU their sons and daughters are 
“ Honourable ” The coronet first granted by James I. has 
on the golden circlet a row of fourteen smaU pearls set m 
contact, of which number in representations nine are 
shown The scarlet parliamentary robe of a viscount has 
two and a half doublings of ermine. 

VISBDSnj. See BEABmurisM:, vol. iv. p. 20^'. 

VISTULA. See PonAiTD, vol six. p. 307. 

VITALLAHUS, bishop of Rome from 657 to 672, 
succeeded Eugenius 1 and was followed by Adeodatus 
In the monothelite controversy then ragmg he acted with 
cautious reserve, refraining at least from express condem- 
nation of the Typus of Constans II. (see voL xvi. p. 758). 
The chief episode in his uneventful pontificate was the 
visit of Constans to Rome , the pope received him “ almost 
wi& religious honours,” a deference which he requited by 
stripping all the brazen ornaments of the city — even to the 
tiles of the Pantheon — and sending them to Constantinopla 
Archbishop Theodore was sent to Canterbury by Vitalian 

VITEBSK, a government of western Russia, with 
Livonia and Pskoff on the H., Smolensk on the E,, 
Moghileff, Mmsk, and Vilna on the S , and Courland on 
the W., has an area of 17,4=40 square miles. Except on its 
south-eastern and northern borders, where there are low 
hills, deeply eroded by the rivers, its surface is mostly 
flat, or slightly undulatmg, and more than a million (ff 
acres are occupied by immense marshes, with as many as 
2500 small lakea Lbe Devonian limestones and red sand- 
stones of which it is built up are covered with thick layers 
of Hlaeial and Lacustrine deposits, — the Glacial boulder- 
clay, with immense numbers of boulders, covering extensive 
areas. The rest consists of Lacustrine clays or sands. The 
soil IB thus for the most part unproductive. 
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VITEBSK, capital of the above government, stands on 
both banks of tbe Duna, on the railway from Smolensk to 
Riga, 345 miles west of Moscow. It is an old town, with 
decaying mansions of the old nobihty, and dirty Jewish 
quarters, half of its 64,680 inhabitants bemg Jews. Its 
manufactures are insignificant, and the poorer classes 
support themselves by gardening, boat-bmlding, and the flax 
trade, while the merchants carry on an active business 
with Elga in corn, flax, hemp, tobacco, sugar, and timber: 

Vitebsk (Dbesk, Vitbesk, and Vitepesk) is mentioned for tbo 
first time in 1021, when it made part of the Polotsk prmcipality 
Eighty years later it became the chief town of a separate prmca- 
pnlity, and so oontmued until 1820, when, after having taken an 
active part in the mtemal wars or the Eussmn prmcea, it came 
under the dominion of the Inthuanians. In the 16th century it 
fell to Poland. Under the pnvilegea given to the city by the 
Polish sovereigns it flonnshed, but it soon be^n to suffer from 
the wars between Russia and Poland, during wmch it was thnce 
taken by tbo Russians and burned. Russia aimexed it finally 
in 1772 

VITELLIUS, Auius, the ninth of the twelve Caesars, 
and Roman emperor during the greater part of 69 a d., 
was the son of Lucius VitaUius, who had been consul 
and governor of Syria under Tiberius, and distinguished 
for his gross and ridiculous flattery under Cams (Caligula) 
and Claudius, which the senate, who gave, him a pubhe 
funeral, recognized by a statue with the inscription 
“ Pietatis immobiiia erga prmcipem ” He was one of the 
intimate compamons of Tiberius at Capreae, he had driven 
chariots in the emeus with Cams, had played dice -with 
Ckudius, had induced the young Hero to sing at a public 
entertainment, and had been a censor once and a consul 
three times. He had been governor of Africa., and had 
there, accordmg to Suetonius {Yiidhus, 5), acquitted him- 
bbIE careditably. Under Qalba, to the general astonishment, 
he was chosen to command the army of Lower Germany, and 
here he made himself popular with his subalterns and with 
the soldiers by an outrageous prodigality and an excessive 
good mture, which soon proved quite fatal to order and 
discipline. Ear from being an ambitious or scheming man, 
he was lazy and self-indulgent, fond of eatmg and drmking, 
and he was in fact drifted into empire by the promptings 
of CsBcina and Valens, commanders of two legions on the 
Rhine. Through these two men a military revolution was 
speedily accomphshed, and early m 69 Vitellius was pro- 
claimed emperor at Cologne, or, to speak more accurately, 
emperor of the armies of Upper and Lower Germauy. In 
faci^ he was never acknowledged as emperor by the entire 
Roman world, though at Rome the senate accepted him 
and decreed to him the usueil imperial honours. But after 
all he was only emperor in name It was noted as a bad 
omen, that he received the title of supreme pontiff on the 
anniversary of the day of Allia, 390 B o., on which Rome 
was all but utterly overthrown by the Gtauls. His advance 
into Italy at the head of a licentious and r uffianly soldiery 
was as. horrible and calamitous as civil war could possibly 
be ; there was fighting and bloodshed within 7 miles of 
Rome, and amid riot and massacre and gladiatorial shows 
and extrava^nt feasting and a waste of seven millions of 
money (Tacitus, li 96) the capital of the empire 

wp a scene of horror and infamy such as had never been 
witnessed in the most savage revolutions Of past days. 
As soon as it vms known that the armies of the East, 
Dalmatia, and Ulyricum had declared for ’V^espasian, 
Viteilus, finding himself deserted by many of his adherents, 
was for resigning the title of emperor ; so crestfallen was 
he, BO duli and leth 0 j:gic, thai^ to quote Tacitus {jSist., id. 
6S), ‘^had not others remeutbered be bad been an emperor, 
ha would have forgotten it himself.” On the entrance 
into Rome of Vespasian^s troops he was dragged out of 
SOUPS mmerable hidiug-place, and, with his hands tied 
behind him, insulted unpitied, driven to the fatal Gemonian 
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stairs, and there struck down amid a shower of fierce eager 
blows. “ Yet I was once your emperor,” were the last, and, 
as far as we know, the noblest words of Yxtelhus He 
perished thus miserably m his 57th year. 

The Sistones of Tacitus and the biography of Suetomua give na 
in full detail the story of Viteilma, In Menvole’s History of the 
Bomans UTider the Empire (chaps. 66, 67) the period is fully and 
vividly described. 

YITEEBO, a city of Italy, capital of a circondario in 
the province of Home, lies 1200 feet above sea-level, on 
the Arcione, at the north-western base of Monte Cimino 
(3450 feet), on the high road between Florence and Eome, 
42 miles north-north-west of the latter city; a branch hne 
(24f miles) connects it with the Attighano station on the 
railway. It is picturesquely surrounded by luxuriant 
gardens, and enclosed by walls and towers, which date 
partly from the Lombard period. The streets are paved 
with large lava blocks, and the town has many handsome 
edifices, and some elegant fountains, among the latter may 
be mentioned the Fontana della Eocca by Yignola (1666) 
The cathedral, a fine basihca, with 13^-century restora- 
tions, contains the tombs of Popes Alexander lY., Clement 
lY., and John XXL In 1271 it was the scene of the 
murder, on the steps of the high altar, during public 
worship, of Henry, son of Eichard of Cornwall, by Guy 
de Montfort (see Dante, Inf, sai. 118). In the sacristy 
is a Madonna with saints by Lorenzo di Yiterbo. The 
old episcopal palace is a Gothic buildmg of the 13th 
century, in which numerous conclaves have been held 
The church of St Eosa exhibits the embalmed body of 
that saint, a native of Yiterbo, who died in her eighteenth 
year, after workmg various miracles and having distin- 
guished herself by her mvectives against Frederick II 
(1251). St Francesco contains the tomb of Pope Adrian 
Y., and has an important work by Sebostiano del Piomboj 
the Gothic cloisters of St Maria della Yeritk are strikingly 
beautiful The town-hall contains some Etrurian sarco- 
phagi and a few good paintings. The inhabitants of 
Yiterbo (15,279 m 1881) are chiefly dependent on agri- 
culture ; hemp is a specidty of the district, and tobacco 
and various grains are largely grown, as well as the olive 
and vine. There are in the vicimty numerous mineral 
springs j the warm sulphur spring of Bulicame, about 2 
miles ofi, is alluded to by Dante (inf, xiv. 79). 

"Viterbo baa sometimes, but very doubtfully, been identified, with 
the Fanum VoUwtmss, where the general assembly of the Etruscans 
used to be held. It vras fortified hy the Lombards, and m the 
Middle Ages became a favourite papal residence Poum Urban IT. 
(1261), Gregory X. (1271), John XXL (1276), Nicholas III (1277), 
and Martin, I"V. (1281) were elected here, and it was at Yiterbo 
that Alexander I"V (1261), Clement IT. (1268), Adrian T. (1276), 
and John XXL (1277) died. 

YITOEIA, a town of Spain, capital of the Basque 
province of Alava, stands at a height of about 1750 feet 
above sea-level, on a small MU commanding the plain 
of Alava, 234 miles by rad north-north-east of Madrid. 
The oldest part of the town, the Oampillo or YiUa-Suso, 
occupies the top of the hdl , some of the walls and towers 
by which it was formally defended still remain, but it is 
now almost deserted, and chiefly occupied by gardens. 
Below it is “ Yitoria Antigua^” with narrow tortuous lanes; 
on the lower level ground is the modem town, with -wide 
streets, an arcaded market place, and shady promenades 
The cathedral of St Maiy in the CampUlo dates its founda- 
tion from 1181, and has some good (^thic arches, but has 
been considerably spoiled by late additions ; the church of 
San Miguel also dates from the 12th century, hut does not 
possess any features of special interest. Yitoria, from its 
favourable position, is an important centre of trade in wine, 
wool, horses, mules, and hardware , the chief industries are 
paper-makiug, carriage-building, cabinet-making, tanning 


and the manufacture of earthernware. The population 
within the municipal boundaries in 1877 was 25,039. 

Thoagh an obscure village seems to have occupied the site from 
an early period, the existence of Yitona as a town dates from 1181, 
when &uacho the of Navarre grtmted a “fueio” similar to 
that of Logrollo, and fortified the place A decisive victory was 
here gained by the Anglo-Spanish army under Wellington over the 
Frenrni under Joseph Bonaparte and Jourdan on June 21, 1813 

YITBB, a town of France, chef-lieu of an arrondissemeut 
in the department of lUe-et-Yilaine, stands on a hill rising 
from the left bank of the Yilaine, 24 miles east of Rennes 
by the railway to Paris The town has preserved as many 
features of the Middle Ages as any in France, and viewed 
from the north its feudal aspect is striking The streets 
are formed of confused masses of wooden houses, full of 
projections and curves, covered with coarse slate over- 
grown with moss and lichen, and are bordered by covered 
galleries on a level with the ground, out of which dark 
shops open. Most of the curious houses, ornamented with 
statuettes and sculptures, are older than the first half of 
the 17th century. Only one vault remains of the origmal 
castle, founded towards the end of the 11th century, the 
r^t was rebuilt in the 14th and 15th centuries (the best 
period of Breton military architecture in Brittany), and 
all has been recently restored. It is now occupi^ by a 
prison, a museum of natural history and painting, and the 
town library (6000 volumes) In the court is the former 
collegiate church, some of it older than the 12th century. 
The church of Hotre Dame, formerly a priory of the abbey 
of St M61aine of Eennes, dates from the 15th and 16th 
centuries. An outside stone pulpit is a fine example of 
16th-century sculpture. Parts of the ramparts are still 
standing, and other parts are built into the houses of the 
town. There is a wefi-wooded botanical ^rden, and the 
remains of a castle destroyed at the Revolution The cMei 
articles of trade are cloth, hosiery, and tMck clothing made 
of goats' skins. The chateau of Les Eochers, celebrated 
through Madame de S4vign6, stands 3 miles from the town. 
T^ie popnlation in 1886 was 8967 (commune 10,447). 

Yitr4 was formerly a Breton barony, and belonged in tbe iOtb 
century to the yoni^er branch of tbe connta of Rennes In 1286 
it passed to Gny IX. baron of Laval, on liis mamage with tbe 
beireas, and afterwards snceessively belonged to tbe families of 
Rienx, Coligny, and La TremoiUe. Tbe town was seized by 
Charles YIII. m 1488 Protestantism spread under tbe rule of 
the bouses of Eienx and Cobgny; Yifrd became a Huguenot 
stronghold ; and a Protestant church was established, which was 
not suppressed till tbe revocatioii of tbs edict of Nantes in 1686. 
Mercosur, the head of the members of the League in Bnttany, 
besieged the town m vain for five months in 1 589, and was forced to 
withdraw hy the army under the Prmoe de Uomhea The estates 
of Bnttany, over which the barons of Yitrd and of L^on altematdy 
presided, met here several times, and Madame de Sdvignd gives 
interesting details of such an occasion. YitrA was the birth- 
place of Kerre Landais, the favourite minister of Franma II., duke 
of Bnttany (hanged in 1486), of his nephew Cardinal Qmb6, and 
of Bertrand d'Argentr^, jurist and the historian of Bnttany. 

YTTErETED FORTS is the name given to certain rude 
stone enclosures whose walls hear traces of having been 
subjected to the action of fire. They are generally situated 
on elevated hills, which occupy strong and easily defended 
positions Their form is irregular, and seemB to have 
been determined rather by the contour of the flat summits 
which they enclose than by any defimte arcMtectural plan 
The walls vary in size, some being comparatively small, 
while a few are upwards of 12 feet high, and axe so 
broad that they present the appearance of huge embank- 
ment. Weak and exposed parts in the defence ore 
strengthened by double or tnple walls, and occasionally 
vast Hues of ramparts, composed of large blocks of unhewn 
and unvitrified stones, are drawn around the fortified hifla 
at some distance from the vitrified centre, Ho lime or 
cement has been found in any of these structure^ but all 
of them present the peculiarity of being more or less con- 
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solidated by the fusion of the rocks of which they are built 
This fusion, which has been caused by the apphcation of 
intense heat, is not equally complete and re^ar in the 
various fort^ or even in the walls of the same fort. In 
some cases the stones are only partially melted and calcined ; 
in others their adjoining edges are fused so that they are 
firmly cemented together j in many instances pieces of rock 
are enveloped in a glassy enamel-hke coating ■which binds 
them into a uniform whole ; and at times, though rarely, 
the entire length of the wall presents one solid mass of 
vitreous substance. 

Since John Williams — one of the earliest of British 
geologists, and author of The Mineral Kingdom — ^first de- 
scribed, in 1777, these singular ruins, about fifty examples 
have been discovered in d&Eerent parts of Scotland. The 
most remarkable are Dun Mac Uisneacham, the ancient 
Beregonium, north of Oban , Tap o’ Moth, m Aberdeen- 
shire; Craig Phadiaic and Dun Dhardhail, in Inver- 
ness; Knockfarrail, near Strathpeffer; Dun Oreich, in 
Sutherland; Eindhaven, near Aberlemno; Banyhill, in 
Perthshire; Laws, near Dundee; Dun Gall and Burnt 
Island, in Buteshire; Anwoth, in Kirkcudbright; and Oow- 
denknowe^ in Berwickshire. Dun Mac Uisneachain is the 
largest in area, being 250 yards long by 60 yards broad. 
He strongest and most cyclopean is the Tap o’ Moth; 
here the walla are about 8 feet high, and between 20 and 
30 feet thick. In Dun Mac TTisneachaiD, Barryhill, and 
La’vra the remains of s mal l rectangular huts or dwellings 
have been found. 

Por a long tune it was supposed that these forts were 
limited in their range to Scotland; but they are now 
known to exist in Londonderry and Cavan, in Ireland ; in 
Upper Lusatia, Bohemia^ Silesia, Saxony, and Thuringia , 
in the provinces on the upper banks of the Khine, especi- 
ally in the neighbourhood of the Nahe; in the Ucker 
Lake, in Brandenburg, where the walls are formed of 
burnt and smelted bricks ; and in several places in France, 
such as CMteauvieux, Peran, La Courbe, Saint Suzanne, 
Puy de Gaudy, and Thauron. They have not been found 
in England or Wales ; and Worsaae, Herbst, Bygh, Hilde- 
brand, and Stephens assert that they do not exist in 
Denmark or in Scandinavia. 

All the examples yet described present a general simi- 
lariiy in form and structure. In some of the Continental 
forts the vitrified walls are supported by masses of 
unvitrified stone built up on e^ side. This, iu all 
probability, constituted an essential feature in the Scottish 
forts. Ex^pt on the hypothesis of buttresses of a STmTTa.r 
kind, it isimposmble to explain the vast quantities of loose 
stoims which are found both inside aud outside many of 
the vitrified walls. 

The method by which the fusion of such extensive 
fortificatiQns was produced has always excited much 
interest and conjecture, Willmms, when he first directed 
attention to the subject, maintained that the builders of 
the forts, whoever they were, found out, either dming the 
process of smelting hog-ore, or whilst offering sacrifices, 
ihe power of fire in vitrifying stone, and tlmt they im - 
prov^ upon this discovery by using it for the purpose of 
O^tmiang and atrengthening their strongholds. This view 
W Wm./ keenly controverted, and other theories have 
It has been held that the vitrified sum- 
mits were riot |orts at all, hut the oraters of extinct vol- 
r^noes (Wefet^ Pennsn^, apd Cordiner), an hypothesis long 
®mc6 aJ^ndbfied as ui©m^ti|,c ; that the vitrified summits 
are not so iduah as vitrified sites, and that 

the vitiescence wai by beacon fires lighted 

duriu^ times qf invasion, os by bonfires Hndted on hill 
tops in religious celebrations (Sfir Geo^ Jtfackenme, Dr S. 
Bibbert, and Princapal Danid WBsmj); and, lastly, ibat if 


they were forts they must have originally been built of 
wood and stone, and that their present vitrified appearance 
ia not due to design, but to their being set on &e by a 
besieging enemy (A Fraser Tytler, Forbes Leslie, Von 
Cohausen, and Dr Joseph Anderson). The theory of 
WiUiams — which has, with modifications, been accepted 
by all the principal British and Continental authorities, 
sudi as MacCuUoch, Hugh Miller, Virchow, Schaaffihansen, 
Thuot, and Montaiglon — is likely to hold the field. It is 
supported by the following facts • — 

(1) The idea of atrengthening walls by means of fire is not 
amgnlar, or confined to a distinct race or area, as is proved by the 
bumt-eartii enclosure of Aztalan, in 'Wisconam, and the ‘Titnfiled 
stone monuments of the Mississippi valley (2) Many of the 
J^mary rocks, particularly the schi^, gneisses, and traps, •which 
contain large g^uantities of potash and soda, can he readily fhsed in 
the open air by means of -wood fires, — the alkali of the ■wood serving 
in some measure as a fllux. (8) The walls ore chiefly vitnfied at 
the weakest points, the naturally inaccessible parte being un- 
vitrified. (4) When the forte have been placed on materials prac- 
tie^y infusible, as on the quartzose conglomerates of the Old 
Red Sandstone, as at Craig Phadraic, and on the limestones of Dun 
Disneacham, pieces of fusible rocks have bean sdected and 
carried &om a considerable distance to the top. (6) The •ntnfied 
walls of rile Scottish forte are in^vanably formed of small stones 
which could be easily acted upon by fire, whereas the outer ram- 
parts, which are not ■vitrified, are built of large blocks. (6) Many 
of Contmentel forts are so constructed ■that the fire muk have 
been applied internally, and at the tune when the structure ■wsis 
being erected {/) Daubrde, in an analysis which he made on 
■vitrmed matenala taken from four French forts, and which he sub- 
mitted to the Academy of Pans m February 1881, found the 
presence of natron in such great abundance ■that he inferred that 
' sea-salt was used to facibtate the onginal fusion. (8) In Scandi- 
navia, whore there are hundreds of ordinary forte, and where for 
ceutniies a system of signal fires was enforced by law, no trace of 
vitnfaction has yet been detected. 

A great antiqmty tas been assigiied to vitrified forts, 
but without sufficient proof. Artides of bronze aud iron 
have been found in the Scottish forts, while iu Puy de 
Quudy a Homan tile has been discovered soldered to a 
piece of vitrified rock. In a few of the German forts 
Prof. Virchow^ found some of the short logs of oak used 
as fuel in vitrifying the walls, and he concluded from the 
evenness of their cut surfaces that iron aud not stone 
implements must have been used. These results indicate 
that these structures are the products of a high civilization, 
and were possibly in use as late as the early centuries of 
oar era. It haS been suggested that they were built as 
temporary refuges against the invasions of the Morsemen 
in Europe. There is much in the situation and character 
of the forts which favours this supposition. This is 
ejgieeially the case with reference to Scottish forts. 
Here the vitrified summits are invariably so selected that 
they not only command what were, as we learn from the 
sagaSi the favourite landing places of the vikings, but are 
the best natural defences against attacks made from the 
direction of the sea-coast In Saxony and Lusatia the 
forts axe known as ScTmeda/rdm'gm^ and in the Highlands 
of Scotland as the fortresses of the Femne — designations 
which also seem to point to an origin dating back to the 
times of the viMngs. 

It may be interesting, as throwing light on the influence 
of high temperature on rocks, to notice some of the forms 
ffidbibxted by the fused substances. Schistose gneiss is 
rasglved into a kind, of green glass ; mica is converted into 
a grey glassy stone of great hardness ; quartz is reduced 
to the condition of pumice; trap rock becomes glazed like 
bottle glass ; sandstone is tra^Wormed into a compact 
quartzite; and the felspar of granite is changed in’to 
coarse porceli^. Some of the materials have assumed, 
probably during the process of cooling, the prismatic 
s^taruetnre, with four or six sides; while others, owing to 
the iron peroxide being reduced, have become distinctly 
magnetic. 
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Tlio foUoTving are some of the more important treatises and 
references • — ^Wuliama, An Accmini of some BemarkaMe Aiumd, 
Rxms ; A. Fraser Tytler, Min Phil Tvans , vol il , Sir George 
Mackenzie, Observations on Vitnfied Forts, Hibbert, Arch. Scot , 
vob IV ; MacOuUoch, Stgldands and Western Islands, vol i ; ' 
Miller, Banibles of a Geologist, chaji ix. , Wilson, Archeology, and 
Prehnstorie Annals, vol u , J. H Burton, Sistory qf Scotland, 
voL L; R. Angus Smith, Loch Etive and the Sons of Uisneaeh‘, 
Anderson, ScoUand in Pagan Times, 0 MacLagan, The Sill ' 
Forts qf Ancient Scotland, Thomas Aitken, Trans Imemess 
SemS^ Soc., vol. l; Charles Proctor, Ghemical Analysis of 
Viiffified Stones from Tap o’ Mth and Sunideer (Huntl 7 Field 
Club); vanons papers in published Aiitig iSfco# 

and Proceedings of Eoyat Irish Academy, Leonhard, Ardiiv fUr 
Mmeralogie, voL i.; Virchow, Ztschr fUr Ethnologic, vols iil 
and IV ; Sohaaffhausen, Vefkandlungen der dexitsch anthrop 
Oesetlschaft (1881); Kohl, Verhand d deutseh. anthrop Qesell- 
sdhaft (1888), Thnot, La Forteresse vUmfUe du Puy de Gaudy, <fce.; 
De N’adaiUao, Les Prem&rs Homnies, voL i , M6mires de la Soc. 
AnMg. de ^wnce, voL xxxvm ; and Hildebrand, De fdrhistomska 
folkm i Europa (Stockholm, 1880) (E MU.) 

YITEIOL, a name formerly and sometimes still given 
to Bulpliuric acid and to certaiu sulphates (see StUiPHUIi, 
voL 3 X 11 p. 636). Oil of vitriol is concentrated sulphuric 
add. Blue vitnol is sulphate of copper, green vitriol, 
sulphate of iron (copperas, ferrous sulphate), and white 
vi triol, s ulphate of zinc. 

YITEU ViUS,^ a Eoman architect and engineer, whose 
full name was MAjaenjs Yitetjvius Poiiio, the author of a 
very celebrated work on architecture. Nothing is known 
about hia personal history, except what can be gathered 
from incidental remarks in hia own writings Owmg to 
the discovery of a number of inscriptions relating to the 
Gena Vitruvia at Formisa in Campania (Mola di Gaeta), it 
has been suggested that he was a native of that city, and 
he has been less reasonably connected with Verqna on the 
strength of an existing arch of the 3d century, which 
is inscribed with the name of a later architect of the 
same family name — “ Lucius Yitraviua Cerdo, a freedmon 
of Lucius.” From Yitruvius himself we learn that he 
was appointed, in the reign of Augustus, together with 
three otibers, a superintendent of lalistsc and other military 
engines, a post which, he says, he owed to the fnendly 
influence of the emperor’s sister, probably Octavia {De 
Architectura, i. pref.). In another passage (v. 1) he 
describes a basilica and adjacent sedes Augusti, of which 
he was the architect. From vui. 3 it has been supposed 
that he had served in Africa in the time of Julius Caesar, 

robably as a military engineer, but the words will hardly 

ear this interpretation. He speaks of himself as being 
low in stature, and at the time of his writmg bowed down 
by age and ill-health (ii pref) He appears to have enjoyed 
no great reputation as an architect, and, with philosophic 
contentment, records that he possessed but little fortune. 
Though a great student of Greek philosophy and science, 
he was unpractised in literature, and his style is very 
involved and obscure To a great extent the theoretical 
and historical parts of his work are compEed from earlier 
Greek authors, of whom he gives a list at i 1 and viii. 3. 
The practical portions, on the contrary, are evidently the 
result of his own professional experience, and are written 
with much sagacily, and m a far clearer style than the 
more pedantic chapters, in which he gives the somewhat 
fanciful theories of the Greeks. Some sections of the 
latter, especially those on the connexion between music 
and arclutBcture, the scale of harmonic proportions, and 
the Greek use of bronze vases to reverberate and strengthen 
the actors’ voices in the theatre, are now almost whoUy 
unintelligible. 

The De Architecture^ is divided into ten books, each with 
a preface, in which occur most of the personal facte about 
himself. It is dedicated to Augustus, and that fact is 

^ The references in this article follow the divisions into hooks and 
chapters adopted in the more recent Gennan editions. 


-YIT 265 

reaUy all that is known with regard to the date at which 
Vitruvius lived, though many attempts have been made to 
gather more minute indications from the mteraal evidence 
of his writings • for example, the omission of any mention 
of the Pantheon in Eome has been taken as an argument 
to show that he wrote before it was built in 27 b.c. This, 
however, and other arguments of the same kmd are 
obviously of but httle weight. Vitruvius’s name is men- 
tioned by Frontmus in his work on the aqueducts of Eome; 
and most of what Pliny says (D" iV, xxxv. and xxxvi.) 
about methods of wall-painting, the preparation of the 
stucco surface, and other practical details in building is 
taken almost word for word from Vitruvius, especially from 
VL 1, though without any acknowledgment of the source.. 

From the early Eenaissance down to a comparatively 
recent time the influence of Vitruvius’s treatise has been 
remarkably great. Throughout the period of the classical 
revival Vitruvius was the chief authority studied by all 
architects, and in every point his precepts were accepted as 
final. In some cases a failure to understand his meanmg 
led to curious results , for example, the mediaeval custom, 
not uncommon in England, of placing rows of earthenware 
jars under the floor of the st^ in church choirs appears 
to have been an attempt to follow out Vitruvius’s remarks 
about the advantages of placing bronze vases round the 
auditorium of theatres. Bramante, Michelangelo, Palladio, 
Vignola, and earlier architects were careful students of 
Vitruvius’s work, which through them has largely influenced 
the architecture of almost all European countries down to 
the present century, a very remarkable instance of the 
auccass and influence of a book being actively redeveloped a 
very long time — about fifteen centuries — after its author’s 
lifetime. There is no reason to suppose that the book was 
either popular or influential among the ancient Eomans, 
and yet in more modern times its influence has been um 
bounded. Its archaeological value is very great, as without 
it we should find it very diflflcult to understand the uses of 
the various parte of such houses as those at Pompeii, and 
many interesting details with regard both to construction 
and design would have remained unintelkgihle. 

Bfc. i. opens with a dedication to Angustua 0. 1 is on. the 
Bcaence of ftrchitectuie generally, and the many different branches 
of knowlec^ with which the tramed arcMteot onght to be 
acquainted, viz , grammar, music, pamting, sculpture, medieme-, 
geometry, mathematics, and optics ; c. 2 is on the general 
principles of architectural design ; c. 3 on the considerations which 
determme a design, such as strength, utihty, heauly, and the 
like ; c. 4 on the nature of different sorts of ground for sites ; o. 5 
on walls of fortification ; c. 6 on aspects towards the north, south, 
and other points ; c. 7 on the proper situations of temples dedicated 
to the vaxmus deities Bk. ii. relates to materials (preface about 
Dinocrates, architect to Alexander the Ctreat). 0. 1 is on the 
earliest dwellings of man , c. 2 on systems of Thales, Heraclitus, 
Democritus, Ac ; o. 8 on bncks ; c. 4 on sand ; c 6 on lime ; o, 6 
on pozzolana ; c. 7 on kinds of atone for bnildmg ; c. 8 on methods 
of constructing walls in atone, buck, concrete, and marble, and on 
i the materials for stucco ; c, 9 on timber, time for fellrngit; season- 
ing, Aa ; and o. 10 on tiie fir trees of tiie Apennines. Bk. iu,, on 
styles, has a preface on ancient Greek writera 0. 1 is on symmet^ 
and proportion ; c. 2 on various forms of Greek temples, e g., in 
antis, prostyle, peripteral, dipteral, hypsetkral , • o S on inter- 
colnmniation — ^pycnostyle, systyle, euslyle, Ac ; c. 4'on founda- 
tions, steps, and stylobates ; c. 6 on the Ionic order, its form and 
details, ^k. iv., on styles and orders, has a preface to Augustus 
on the scope of the work. The subjects of its nine chapters are — 
(1) the Connthian, Ionic, and Doric orders ; (2) the ornaments of 
capiteJs, Ac. ; (S) the Done order ; (4) proportions of the cells and 
pronaos ; sites of temples ; (6) doorwavs of temples and their 
architraves; (7) the Etruscan or Tuscan order of temples; (8) circu- 
lar temples ; (9) alters Bk. v., on public buildings, has a preface 
on the theones of Pythagoras, Ac. Its twelve chapters treat (1) of 
fo m, and basilicffl, with a description of hia own basilica at Fanom ; 

9 The excavationa made m 1887 have shown that Vitruvius was 
right in descnhmg Ihe great temple of Olympian Zeus at Athens as 
being octastyla. The previouely almost univeraal opinion that it was 
decastyle had led to the needless theory that the passage conta inin g 
this statement was corrupt. 

XXIV. — 34 
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(2) of tlie ad^'micts of a forum (cerarium, prison, and curia), (3) of 
tlieatres, ilieir site and construction ; (4) of laws of harmonics , (6) 
of the arrangement of tuned hronze yaaes in theatres for oeonstio 
purposes ; (6) of Roman theatres ; (7) of Greek theatres ; (8) of the 
selection of sites of theatres according to acoustic principles j (8) of 
porticus and coyered walks , (9) of baths, their noors, nypocausts, 
the construction and use of yanous parts , (11) of palsestrse, systi, 
and other Greek hmldings for the exercise of athletes , (12) of har- 
bonrs and quays. Bk. yi. is on sites and planning, and the preface 
treats of yanous Greek authors. 0. 1 is on selection of sites ; c. 2 
on the planning of hmldings to suit different sites j c 8 on pnyate 
honsea, their constmetion and styles, the names of iha different 
apartments j c 4 on the aspects suited for the yarious rooms ; c. 6 
ou the yanous sorts of buildings fitted for special positions , c 6 on 
farms and country honses , c. 7 on Greek houses and the names of 
yanous ports ; c. 8 on constmetion of honses in wood, stone, hnck, 
or concrete. Bk. yii., mostly ou methods of decoration, has a preface 
(as usual) on the opinions of ancient Greek writers, with hsts of 
Gre^ sculptors, architects, and writers on architecture, and of 
Roman architects 0 1 has for its subject pavements and roads, 
them construction, mosaic floors , o 2 is on white stucco for walla 
(opus aibamm) , c 8 on concrete vaults, gypsum mould m g s, stucco 
prepared for painting , o 4 on building of hollow walls to keep 
out the damp, wall decoration by various processes j c 6 on 
methods and s^les of wall painting, the debased taste of his tune ; 
c. 6 on fine stucco made of pounded marble, — three coats to receive 
wall paintmgs , c. 7 on colours used for mural decoration ; c. 8 on 
red lead {vwiium) and mercury, and how to use the latter to extract 
the gold from worn-out pieces of stuff or embroidery; c 9 on the 
preparation of red lead and the method of encaustic painting with 
hot wax, finished hy friction ; cc 10-14 on ar^cial colours— 
black, blue, purple , o, 10 white lead and ostrum, i.e., murex purple, 
and mutations of murex dye. Bk. vm. is on hydraulic engineer- 
ing, and the preface on theories of the ancients. 0 1 treats of the 
finding of good water, its quality according to the soil it runs 
throuA ; c. 2 of rain-water and nvers — drivers in vanons countries ; 
c. 8 m hot springs, mineral waters, with an adconnt of the 
medicinal sprmgs of the world ; c. 4 of selection of water by 
observation and experiment ; c, 6 of instruments for levelling used 
by aqueduct engiueers ; a 6 of construction of aqueducts, pipes 
of lead, day, &c , cisterns, fountains, poisoning from lead ]^pes, 
hydraulic cement, settling tanks, and other valuable matter on the 
subject of water-supply. Bk. ix. is on astronomy, l^e preface 
treats of Greek sciences, geometry, the discovery oi specific gravity 
by Archimedes, and other valuable dmeovenes of the Greefe, and 
of Romans of his tune who have vied with the Greeks — Lucretius in 


his poem De NcUurOt Cicero in rhetoric, and Varro in philo- 


zodiac; (4) and (5) various eonstmations , (6) the relation of 
astrological influences to nature , (7) the matiiematieal diyieions 
of the momon , (8) various kmds of snn-dials and their inven- 
tora Bk. x, is on. machinery, with a preface concerning a law at 
ancient Ephesus compelhng an architect to complete any public 
ImEding he had undertaken ; this, he says, would be useful among 
the Romans of his time.® The chapters are — (1 ) on various TnH nbtnpft, 
BtieSi as soaling-kdders, wmdimlts, kc , ; (2) on windlasses, axles, 
pullOTB, and cranes for moving heavy weights, such as those used 
by Gharripiirott in building the great tem^e of Diana at Ephesus, 
and cd the dSacovery hy a shepherd of a quarry of marble required 
to htald the same t^pk ; (8) on dynamics ; (4) on mupbiTiPfl for 
drawimg water , ^) on whe^ for irrigation worked by a river; (6) 
on raiang water hy a revolving spiral tube ; (7) on the wiadn-np. of 
Ctesibius for raising water to a height ; (8) on a very complicated 
water engine, the oraenution of which is not intelligible, though 
Vitruvius remarks that he has tried to make the matter edear ;^) 
on machines with wheels to register the distance travelled, either 
hyland or water ; (10) on the construction of acorpiones for hurlme 
stones j (11) and (12) on lahstaa and ca^pulta ; (13) on hattering- 
lams, and other machines for the attack of a fortress ; (14) on 


mA in ancient tines, 

^ PrAfcmteetura wWeb attracted nmdi atteutlOT was a tee, 

00^^ uwacj: lareterrea, jn tSte Peoegctlae monastery of Monte Cagatao. TCbe 
la Eome ty George HeroW about 1486-80, T)Trt 
Wltboat pfefe flatej It is a small folio irith mxtr-tam Unoe to tlie 

oattslrwort^ uor numbetiiig of the leaves. It 
It IS priuted PronthM Z>e uLg^vetidva : 
tlw Mcena WOK eotetttaaa^ adiWttoa la many eariy acUftona of Vitravlua, of 

Of yitnwtBs^ataztisfltat6^li^£fe^^^;i;e;patc,ift)7, 8 to^ 

^ VJtmvinS Uam^ Oicero and iatcre^ufe 8a “ ^pst nostram memonam 
na^tes *' ® Kie aioMteol ba&g ^ fhattime also the oontractor. 

* One of the Badiest o ommed ta t qrH on Titcuvlus was the mcmk-.arclu- 
tect Era Giocondo, a man of extraoidmoiy talent (see YsuoKa). 


notes, but no plates. An Immense number of translations have also been pub- 
lished In most European laugnoges— the first Italian translation at Como In 1621, 
French, at Paris In 1647 ; German, at Nuremberg In 1648 , and the first English 
translation In London In 1692 The best English translation Is that of Grrllt, 
1826, improved edition, 1860 That of "Wilkins (1812) Is merely a fragment of 
some of the hooka hut It is copiously Ulustrated vdtU engraved plates. 

Ihe name of "vltmriua has been given to several handsome works on modem 
srehltecture, such as Campbell, Vitruvius Britajmious, London, 1716-71, a series 
of illustrations of the chlm buildings of the ISth century In England, Indudlng 
many works of the brothers Adam , one of these brothers, WUUam Adam, pro- 
duced a similar work lUustretlng the buildings which ha hod designed for 
Scotland, of which he was a native, under the title of Vttruvius Scoticus, Edin- 
burgh, 1790 Thuroh, La Vitniva Banoit, Copenhagen, 1746-49, Is a simila r 
collection of modem buildings in Denmark. 

The biographies of Vltmvlns as usually published axe very untrustworthy, and 
contain many statements which lest npon no authority whatever (J H M) 

VITTOEIA, au inland town of Sicdy, in the Italic 
province of Syracuse, about 18 miles by road east-south- 
east from Terranova, stands in the midst of a rich vine 
and olive district, which also produces silk, rice, and honey, 
THie population in 1881 was 21,756. It is quite a modern 
tovm, — ^founded towards the beginning of the 17th century. 
The principal church (San Giovanni) dates from 1864. 

VITUS, St, according to the Eoman Breviary, while 
still a very young boy, had been baptized without the 
knowledge of his father, who, on learnmg this, spared no 
effort to brmg about his return to pagamsm. After other 
severe measures had been tried in vain he was delivered to 
Valerian to be scourged, but even this had no effect, and he 
was banded back to his father. Admonished by an angel, 
Vitus, accompanied by Modestus and Crescentia, by whom 
he had been brought up, now took refuge abroad, where 
his fame for sanctity became so great that be was summoned 
by Diocletian to heal his child, who was grievously vexed 
with a de"7iL Successful m this he was urged by tbe un- 
grateful emperor to worship tbe pagan deities, and on his 
refusal was cast into prison. Along "with Modestus and 
Cr^entia he "was sentenced to be plunged into a cauldron 
of molten lead, resin, and pitch, but bere tbeir experience 
was "that of tbe three Hebrew c hil dren. Next they were 
CEBt before the lion, but the wild beast fawned upon them 
and beked tbeir feet. Finally they were torn bmb from 
limb. Tbe three are commemorated on June 15. Tbe more 
extended legend of St Vitus relates that, on one occasion 
when be bad been shut np in a dungeon, his father look- 
ing through a chink in the door beheld him dancmg with 
seven beautiful angels , so dazzled was he by the sight that 
he became blind, and recovered only through the interces- 
sion of his son. St Vitus is accordingly the patron saint 
of dancers and actors, and is invoked against the disease 
known as St Vitus’s Dance (q.v,). He is the patron of 
Saxony, Bohemia, and Sicily, and throughout Germany 
ra nks a s one of the fourteen “ Nothhelfer ” of the church. 

VlVAEINl, the surname of a family of painters of 
Mnrano (Venice), who produced a great quantity of work 
in Venice and its neighbourhood in the 16th century, 
leading on to that phase of the scbool which is represented 
by Cai^accio and the Bellinia, 

Antonio Vivaeini was probably the earbest of this 
family. He came from the school of Andrea da Mnrano, 
and his works show the mduence of Gentile da Fabriano. 
The earbest known date of a picture of bis, an altar-piece 
in tbe Venetian academy, is 1440 ; the latest, in the 
Lateran muBeum, 1464. He worked in company "with a 
certain “Joannes de Alemania.” By some writers Joannes 
has been regarded as himself a Vivarini, but this appears 
improbable . no trace of him exists of a date later 
1447. j^er 1447 Antonio pamted either alone or m 
combination "with his younger brother Bartolommeo, The 
works of Antonio are web drawn for their epoch, with a 
certain noticeable degree of softness, and with good fle^ 
and other tin’ts. Three of bis principal paintings are tbe 
Virgin Enthroned "with tbe Four Doctors of tbe Oburcb, tbe 
Ooronation of the Virgin, and Sts Peter and Jerome. The 
first two (in which Joannes co-operated) are in tbe Venetian 
academy, tbe third in the Xiondon l^ational Gallery. 
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Baetolommeo YrvASiNi is known to have worked from 
1450 to 1499. He learned oil-painting from Antondlo da 
Messina, and is said to have produced, in 1473, the first 
oil picture done in Vemce. This is in the church of Sts 
John and Paul, — a large altar-piece in nine divisions, 
representing Augustine and other saints. Most of his 
works, however, including one in the National Gallery, are 
in tempera. outline is always hard, and his colour 
good ; the figures have much digmfied and devout expres- 
sion. As “ vivarino ” means in Italian a goldfinch, he some- 
times drew a goldfinch as the signature of his pictures. 

Luigu or AiiViSE ViVAsnn painted in 1490 and on 
to 1605. It has sometimes been supposed that, besides 
the Luigi who was the latest of thm pictorial family, 
there had also been another Luigi who was the earhest, 
tliiH supposition being founded on tbe fact that one picture 
18 signed with the name, along with the date 1414. There 
IS good ground, however, for considering this date to be a 
forgery of a later time. The woiks of Luigi show an 
advance on those of his predecessors, his best work being 
one which he executed for the Scuola di S. Girolamo in 
Venice, representing the saint caressing his Hon, and some 
monks decamping m terror. The architecture and per- 
spective in thk work are superior. Other works by Lnigi 
are in Treviso and in Milan. 

VTVES, JuAfT Ltjis (or Ltjdovicxjs) (1492-1640), a well- 
known scholar of the third and fourth decades of the 16th 
century, was born at Valencia, in Spain, in March 1492. 
He studied at Pans and Louvain, ultimately becoming 
professor of humamty at the latter university. At the 
instance of his friend Erasmus he prepared an edition of 
Augustine’s De 0%viiate Dei, which was published iu 1522 
with a dedication to Henry YIII of England. Soon after- 
wards he was invited to England and appointed tutor 
to the Princess Mary, for whose benefit he wrote De 
Batime Studii Puenlis Epistolse Duee. While in England 
he resided a good deal at Oxford, where he was made 
doctor of laws and lectured on philosophy. Havmg openly 
declared himself against the king’s divorce, he lost the 
royal favour and was thrown into prison, where he re- 
mained for six months On his release he went to Spam 
and afterwards to the Low Countries, finally settling in 
Brnges, where he married and devoted himself to the com- i 
position of his numerous works, which were chiefly directed 
against the scholastic philosophy and the preponderant 
authority of Aristotle. He died on May 6, 1540. 

A complete edition of lus works was puhlidied at Basel in 1655 
(2 Tols wL), and another at Valencia in 1782. j 

VIZAGAPATAM, a British district of India, in Madras 
presidency, lying between 17“ 14’ 30” and 18“ 68’ N lat 
and 82“ 19' and 83“ 69’ E. long., with an area of 3477 
square miles. lucludmg the Jaipur and Vizianagram 
zamindaries, which are under British administration, the 
area is 17,380 square miles. Vizagapatam is bounded on 
the N. by Ganjam district, on the E. by Ganjam and the sea, 
on the S. by the sea and GodAvari district, and on the W. 
by the Central Provinces It is a beautiful, picturesque, 
and hilly country, forming part of the large extent of shore 
known as the Orissa coast, but for the most part it is 
unhealthy. The surface of the country is generally undu- 
latmg, rising towards the mterior, and crossed by streams, 
which are dry except dtiring the ramy season. The mam 
portion is occupied by tbe Eastern Gbits. The slopes of 
these mountains are clothed with luxuriant v^etafcion, 
which rise many tall forest trees, while the bamboo 
grows profusely in the vaUeys. The drainage on the east 
is carried by numerous streams direct to the sea, and that 
to the west flows into the Godivari through the Indravati 
or through the Sabari and Sillar rivers To the west of 
the range is situated the greater portion of the extensive 
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zamindari of J iipur, which is for the most part very hilly 
and jungly. The north and north-west of the district is 
also mountainous. In the extreme north a remarkable 
mass of hills, called the Nimgiris, rise to a height of 4972 
feet, and these are separated by valleys of not more than 
1200 feet from the neighbouring ranges of Gbits. The 
plain along the Bay of Bengal is exceedingly rich and 
fertile. It is descnbed as a vast sheet of cultivation, 
green with rice fields and gardens of sugar-cane and 
tobacco. There are great varieties of climate m the dis- 
trict Along the coast the air is soft and relaxmg, the 
prevaihng winds being south-easterly. The average annual 
rainfall at Vizagapatam exceeds 40 inches. 

The census of 1881 returned the population of the distnot, 
exclusive of the agency tracts, at 1,790,468 (moles 897,116, females 
893,352) Incluthng the Jaipur aud Vmanagram dependencies, 
the total population of the district was 2,485,141 (males 1,254,850, 
femmes 1,230,291), of whom 2,460,474 were Hindus, 20,403 
\rnlinTTf»Tinftdnnqj and 8410 Christians. There are five towns with 
populations of more than 10,000, viz. — Yizaqapatax and ViziA- 
NAQRAM (?.v), Anakapalle, 13,341, Bohbili, 14,943; and Salur, 
11,868. The chief crops are nee, which is the staple product of the 
country, and sugar The cultivation of indigo is also successfully 
earned on The actual area under cultivation in 1886-86 amounted 
to 168,669 acres, besides 10,833 acres of forests. The gross revenue 
of the district in 1886-86 was £201,699, of which the land yidded 
£139,200 There are few industnes, the prmcipal being cotton dotha 
and the beautiful fancy wares of Vizagapatam towns. On the dis- 
solution of the Mughal empire Vizagapatam occupied a portion of the 
terntory knoivn as the Northern Circars, which were ceded to the East 
Tnfbfl. Company by treaty m 1768. On the introduction of the per- 
manent settlement in 1802 it was formed into a separate coUectorate, 
and since then several changes have been made m its administration. 

VIZAGAPATAM, a municipal aud seaport town, the 
administrative headquarters of the above district, with a 
jiopulation m 1881 of 30,291. It hes on a small bay, 
the south extremity of which is bounded by a promon- 
tory known as the Dolphin’s Nose, and its northern 
extremity by the suburb of Waltair. The town or fort, as 
it IS called, is separated from the Dolphin’s Nose by a 
RTnq.11 river, which forms a bar where it enters the sea., 
but is passable for vessels of 300 tons during spring tides. 
Vizagapatam is the residence of a Eoman Cathohe vicar 
apostolic. It contains some good streets, has a hand- 
some hall, library, and reading-room, an excellent hospital 
aud dmpensary, and maintains a great many schoola The 
princip^ exports are gram and sugar, and tfiie principal 
industries of the town are elk horn and ivory knick- 
knacks and gold and silver filigree work. 

VIZIADEUG, or Gheeia, a port in Eatndgiri district, 
Bombay presidency, India, about 30 miles south of 
RatuAgiri towa and 170 miles BoutE of Bombay city, m 
16“ 33' 40” N. lat. and 73" 22’ 10” E. long. It is one of 
the best harbours on the western coast of India, being 
without any bar, and may be entered in all weathers ; 
even to large ships it afiords safe shelter during the south.- 
west monsoon. The chief interest of the place centres 
in its fort, which is one of the strongest Mohammedan 
fortresses in the Concan, and rises grandly about 100 feet 
above the river. 

About 1698 the pirate chief Angna made Tiziadruc the capital 
of a territory stretching for about 160 miles along the coast, and 
from 30 to 60 Tnilfla inland. The fort surrendered to the Englisli 
fleet in 1756, aud was given over to the p^_wA In May 1818 an 
unflucecssfttl attenmt was made to take yiziadrng, but, the whole 
of the district of having now passed into the hands of 

the British, the fortress smimidered m June, 

VIZIANAGBAM, one of the most ancient and extensive 
estates or zamindaries in India, included in the Vizagar 
patam district of the Madras presidency, with an area 
of about 3000 square miles, and a population (1881) of 
844,168. The chief town, Vizianagrajn, had m 1881 a 
population of 22,677. 

The zamindari first came under the charge of the En gl i sh 
authorities in 1817, with a very heavy debt, but it was restored to 
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the five years afterwards clear of all inciimhTauces. It again 
came under their charge in 1827, during a minon^, but on the 
r^d’s coming of age it was again restored with a surplus 

VIZIER (Arabic Wadr), literally the “burden bearer” 
of the sovereign. The office of vizier, which spread from 
the Arabs to the Persians, Turhs, Mongols, and other 
Oriental peoples, arose under the first Abbasid caliphs, 
and took shape under their great ministers the Barmecides 
(see voL zvi p. 591). The vizier stood between sovereign 
and subjects, representmg the former in all matters touch- 
ing the latter. This withdrawal of the head of the state 
from direct contact with his people was unknown to the 
Omayyads, and vras certainly an imitation of Persian 
usage; it has even been plausibly conjectured that the 
name is but the Arabic adaptation of a Persian titled 
It appears, however, in the Koran (zx. 30, xrv 37), where 
Aaron is (^ed the wadr of Moses, and these passages are 
appealed to by Arabic writers as giving divine sanction to 
the institution. The title of was often given to 
ministers of a special department, snch as the treaanry or 
the police, bnt the wadr (the grand vizier, as Europeans 
say) bore the whole burden of the state, and, although Ms 
position was absolutely uncertain, depending on the mere 
will of the sovereign, his power was nnlimited. His place 
was one of cliz 2 y grandeur but of extreme difficulty. He 
was expected to be able to answer all questions, realize 
every wish of the caliph, keep the coffers of the state full, 
and yet find time to cultivate the personal favour of the 
BoVerei^ by the display of social gifts. Such were the 
Barmecide viziers, the brilliant type of wMch all subse- 
q[n6Et' Oriental ministers are more or less imperfect copies. 
Ultimately under the caliph EMi the grand vizier gave 
way to a mayor of the palace called the antr al-(mard^ 
bnt the old office and title were continued at the courts 
of the princes who rose on the decline of the caliphate. 
In Spain, where the chamberlain was the greatest 

officer of state, the title of wadr was given to governors 
of towns, and in this sense the word was the parent of 
the Spanish algiiazU. 

an inland town of Sicily, in the Italian province 
of Catania, 39 miles E.N.E of Terranova and 34 miles 
W.H.W. of Syracuse, is a prosperous country place of 
13,966 inhabitants (1881). It has several churches (S. 
Gregorio, Minori Osservanti, S. Maria de’ Greci), with 
pictures of some artistic or antiquarian interest. 

VLAOEES. Vlach, otherwise written Wallack, is a 
gene^ name for aU the members of the Latin-speaking 
me inhaMlang eastern Europe The name is in its origin 
identical \yith omr “Welsh,” "Welshman,” and representa 
a Siavanic adaptation of a generic term applied by the 
Teutonic races at the time of the migration of peoples to 
all Roman provincials. It thus finds its analogies in the 
German name for Italy — ^Welschland (Walischland),in the 
Walloons of the Low Countries, the “ Wallgau” of Tyrol, 
<fcc. An early instance of its application to the Roman 
population of the Eastern empire is found in the Traveller's 
Song, where in a passage which in all probabihty connects 
with the early tr^e-route betvreen the Baltic staple 
^^^iWoHin jmd Byz^tium, the gleeman speaks of Cfesaris 
^ “ Welahry.” In verse 140 he speaks of 
the ** Rudt4wl^”iBnd it is to he observed that' “Rum " is 
one of the Idj- which the Vlachs of eastern Europe 
stiR know thema^i^ 

The Slsv^ at le^'^ their principal extent, first knew 
the Roman empire thnlt^hr a T^toMo medium, and adopted 
their teimre Vlaeh, Toloc^ riiS OstrcnGotMc equivalent 
of the Anglo-Sasou " Ti^'b^iheis thus of foreign 

origin, the native Vlachs continuing to this day to wtli 

^ See Lagai>a6, ArwaiisiAe SuMien, p, liT, tod ISraUl^e’e trans- 
lation of Tabari* pp. 63 n, -^^4 m 


themselves Hwnieniy” Homem, or even Bomani ; and it is 
from the native pronunciation of the Roman name that we 
have the equivalent expression Rouman, a word which 
must by no means be confined to that part of the Vlach 
race inhabiting the present kingdom of Ronmania. This 
Vlach or Rouman race constitutes a distmct division of 
the Latin family of peoples, widely disseminated throughout 
eastern Europe, both north and south of the Danube 
North of the Danube the Roumans inhabit, besides Walachia 
and Moldavia, Bessarabia and the adjoining South-Rnssian 
districts, a large part of Transylvama and the Hungarian 
Bsjiat, and extend sporadically from the Bug to the 
Adriatic. South of the Danube the central glens of 
Pmdus form the principal nucleus of Rouman habitation, 
but there is besides a considerable colony m the Epirote 
district of Musakja, m .^tolia and Acamania, in various 
districts of Albania., Thessaly, Macedoma, and the Bulgarian 
principahty. In Servia tins element is pieponderant in 
the^ Timok valley, while in Istria it is represented by the 
Cici, at present largely Slavomzed, as are now entirely the 
kindred Morlachs of Dalmatia. 

The centre of gravity of the Vlach or Rouman rac& is at 
present unquestionably north of the Danube, and corre- 
sponds roughly to the liniita of Trajan’s Dacian province. 
From this circumstance the popular idea has arisen that 
the race itself represents the descendants of the Romanized 
population of Trajan’s Dacia, which was assumed to have 
mamtained an unbrokenexistencein Walachia, Transylvania, 
&C., beneath the dominion of a succession of invaders. 
The Vlachs of Pmdus, &c., on this hypothesis, were to 
be regarded as later immigrants from the lands north of the 
Danube. In 1871 Roesler published, in a collective form, 
a series of essays, in which he absolutely denied the 
of the Roumanian and Transylvanian Vlachs to be regarded 
as Dacian autochthones. He laid stress on the statements 
of Vopiscus and others as implying the total withdrawal 
of the Roman provincials from Trajan’s Dacia by Anrehan, 
and on the non-mention by historians of a Latin popula- 
tion in the lands on the left bank of the lower Danube, 
during their successive occupation by Goths, Huns, Gepidse, 
Avars, Slavs, Bulgars, and other barbarian races. He 
found the first trace of a Rouman settlement north of the 
Danube in a Transylvanian diploma of 1222 Roesler’s 
thesis has been generally regarded as an entirely new de- 
parture in critical ethnography. As a matter of fact, his 
conclusions had to a great extent been already anticipated 
by Snlzer in his Qesckiekte des Transalpimschen Dadem, 
pubhshed at Vienna in 1781, and at a stUl earlier date by 
the Dalmatian historian Lncina of Trail in his work Le 
Regno Ralmatise et Croatm, 1666. 

The theory of the later immigration of the Roumans 
into their present abodes north of the Danube, as stated in 
its most extreme form by Roesler, commanded wide accept- 
ance, and in ^ Hungary it was politically utilized as a 
plea for refusing parity of treatment to a race of com- 
pamtively recent intruders. In Ronmania itself Roesler’s 
views were resented as an attack on Rouman nationality. 
Outside Roumauia they found a determined opponent in 
Dr Jung, of Linshruclq who in his Anfange der Romdnm 
upheld the contiunity of the Roman provincial stock in 
Trajan’s Dacia, disputing from historic analogies the total 
withdrawal of the provincials by Aurelian; and the reaction 
against Roesler was carried still farther by T. Lad. PiS 
( Ueher dU Ahskmm'mg der Rumaneriy 1880) and Prof. A. D. 
Xeuopol of Jassy {Les Boumains au Moyen Age, 1885). 

On the whole, — as often m controversies, — it may be 
said that the truth lies between the two extremes, Roesler 
is no doubt so fw right that at the time of the migration 
of peoples, and indeed thronghout the early Ages, 

the bulk of the Rouman oeonle lav south of the Danube. 
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PilS's view that the population of the Eoman provinces of 
Mcesia, &c., were Hellenized rather than Eomanized, and 
that it is to Trajan’s Dacia alone that we most look for the 
Eoman source of the Ylach race, conflicts with what we 
know of the Latinizing of the Balkan lands from inscrip- 
tions, martyrologies, Procopius’s list of Justinian’s Illyrian 
fortresses, and other sources. This Eoman element south 
of the Danube had further received a great increase at the 
expense of Trajan’s colonial foundation to the north 
when Aurehan estabhshed his New Dacia on the Mcesian 
Bide of the river. On the other hand, the analogy supplied 
by the withdrawal of the Eoman provincials from Eiparian 
Noricum tells against the assumption that the official 
withdrawal of the Eoman colonists of Trajan’s Dacia by 
Aurelian entailed the entire evacuation of ^e Carpathian 
regions by their Latin-speaking inhabitants. As on the 
upper Danube the continuity of the Eoman population ia 
attested by the Fwi Eomanisd of early mediaeval diplomas 
and by other traces of a Eomanic race stall represented 
by the Ladines of Tyrol, so it is reasonable to suppose a 
Latin-speaking population continued to exist m the 
formerly thickly colonized area embracing the present 
Transylvania and Little Walachia, with adjoiningCarpathian 
regions. Even as late as Justinian’s time, the official con- 
nexion with the old Dacian province was not wholly lost, 
as is shown by the erection or restoration of certain tUes- 
de-pont and castella on the left bank of the lower Danube, 
We may therefore assume that the Latin race of eastern 
Europe never wholly lost touch of its former trans- 
Danubian strongholds. It was, however, on any showmg 
greatly diminished there. The open country, the brood 
plains of what is now the Eoumanian kingdom, and the 
Banat of Hungary were in barbarian occupation The 
centre of gravity of the Eoman or Eomance element of 
lUyncum had now shifted south of the Danube. By the 
6th. century a large part of Thrace, Macedonia, and even 
of Epirus, had become Latin-speaking 

What had occurred in Trajan’s Dacia in the 3d century 
was consummated in the 6th and 7th throughout the 
greater part of the South-Elynan provinces, and the 
Slavonic and Avar conquests severed the official connexion 
with eastern Eome. The overthrow of civic life and 
break-down of provincial organization was complete. 
The Eoman element was uprooted from its fixed seats, 
and swept hither and tiutiier by the barbarian flood. 
NomadW became an essential of independent existence. 
On the other hand, large masses of homeless provincials 
were dragged off as captives in the train of their barbarian 
conquerors, to be distributed in servile colonies They were 
thus in many cases transported by barbarian chiefs — Slav, 
Avar, and Bulgarian — to trans-Danuhian and Pannonian 
regions. In the Acts of St Demetrius of Thessalomca we 
actually find an account of such a Eoman colony, which, 
having been earned away from South-Elyrian cities by 
the Avar khagan, and settled by him m the Sirmian district 
beyond the Save, revolted after seventy years of captivity, 
made their way once more across the Balkan passes, and 
finally settled as an independent commumty in the country 
inland from Salonica. Others, no doubt, tlius transported 
northwards never returned. It is certain that the earliest 
Hungarian histonans who describe the Magyar invasion 
of thfi 9th century speak of the old inhabitants of the 
country as Eomans, and of the country they occupied as 
Pascfm E&maiMrum j and the Eussian Nestor, writing about 
1100, makes the same invaders fight against Slavs and 
Vlachs (Yolochi) in the Carpathian Mountains, So far 
from the first mention of the Vlachs north of the Danube 
occurring only in 1222, as Eoesler asserts, it appears from 
a passage of Nicetas of Ohonse that they were to be found 
already in 1164 as far afield as the borders of Qaliciei. 
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It is nevertheless true that throughout the early Middle 
Ages the bulk of the Eouman population lay south of 
the Danube. It was lu the Balkan knds that the Eouman 
race and language took their characteristic mould. It 
is here that this new Hlyrian Eomance first rises into 
historic prominence. Already in the 6th century, as we 
learn from the place names, such as Sceptecasas, Burgualtu, 
Clisura, <lz:c., given by Procopius, the Eouman language was 
assuming, so far as its Latin elements were concerned, 
its typical form. In the somewhat later campaigns of 
Commentiolus (687) and Prisons, against the Avars and 
Slovenes, we find the Latin-speaking soldiery of the Eastern 
emperor making use of such Eomance expressions as “ toma, 
fratel” (turn, brother!), or “ sculca” (out of bed) applied 
to a watch {cf. Eouman “a se culca ” = Italian “concarsi” 
+ ex-(8-) privative). Next we find this warlike Eouman 
population largely incorporated in the Bulgarian kmgdom, 
and, if we are to judge from the names Paganus and Sabinus, 
already supplying it with rulers in the 8th century. The 
blending and close contact during this period of the surviving 
Latin population with the Slovene settlers of the peninsula 
impregnated the language with its large Slavonic ingredient, 
and the considerable Albanian element in Eouman, as well 
as the still greater element of Eouman in Albanian, is alone 
sufficient to show that the two languages took their charae- 
teristie shapes in a contiguous area. The fact that these 
peculmnties are common to the Roumana north of the 
Danube, whose language differs dialectically from that of 
their southern hrotiiers, shows that it was this southern 
branch that throughout the early periods of Eouman his- 
tory was exercising a dommatmg influence. Migrations, 
violent transplantation, the intercourse which was kept up 
between the most outlying membeis of the race, in its very 
origin nomadic, at a later period actual colonization en 
Tmsse and the political influence of the Bulgaro-VlacMan 
empire, no doubt contributed to propagate these southern 
Lnguistic acquisitions throughout that northern area to 
which the Eouman race was destined almost imperceptibly 
to shaft its centre of gravity. 

Byzantium, which had ceased to be Eoman, and become 
Romaic, renewed its acquaintance with the descendants 
of the Latin provincials of lUyricum through a Slavonic 
medium, audapphed to them the name of "Vlach,” which 
the Slav himself had borrowed from the Goth. The first 
mention of Vlachs in a Byzantine source is about the year 
976, when Cedrenua (ii. 439) relates the murder of the 
Bulgarian czar Samuffi’s brother “ by certain Vlach way- 
farers,” at a spot called the Pair Oaks, between Castoria and 
Prespa. Prom this period onwards the Eouman inhabit- 
ants of the Balkan peninsula are constantly motioned by 
this name, and we find a series of political organizations and 
territorial divisions connected with the name of “ Vlachia.” 
Within the limits of the present article it is impossible to 
give more than a short synopsis of the most important of 
th^e, while for a history of the later Eouman princi- 
palities of Walachia and Moldavia the reader is referred to 
the article Eoumaota. 

1 ThaBulgaro- Vhtch Enwire.—Mtex the overthrow of the older 
Bu^anaai czardom by Basil Bnl^aroktonos^ the Ylach. population 
of G^ace, B^mus, and the Moesum lands passed once more under 
Byzantine domimon; and m 1185 a heavy tax, levied m kind on 
the (»ttle of these warlike mountain shepherds, stirred the Ylachs 
to revolt against the emperor Isaac Angmus, and under the leader- 
ship of two brothers, Peter and Aseru to found a new Bulgaxo- 
Ylachian empire, which ended with Kaliman II, in 1257. The 
dominions of these half-Slavomc half-Ronman emperors extended 
north of the Danube over a great deal of what is now Eoumania, 
and it was dnnng this penod that the Vlach population north of 
the river seems to have been most largely reinforced. The French 
traveller Eubruqms speaks of all the country between Don and 
Dannbe''as “Asen’s land” or “Blalda.” 

2, Qreai Walaehia (VLeyd^-ri BAox/a).— It is from Anna Com- 
nena, in the second half of the 11th century, that wo first hear of 
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a Ylafth. settieineiit, the nucleus of which was the mountainous 
T^on of Thessaly. Benjamin of Tudela, in the succeeding century, 
gives an interesting account of this Great Walachia, which was 
tnen completely independent It embraced the southern and 
central ranges of Pindus, and extended over part of Macedonia, 
thus inoludiag the region in which the Roman settlers mentioned 
m the Acts ofSt Demetnus had fixed their abode. After tide Latin 
conquest of Constantmople Great Walachia was included in the en- 
larged despotate of Epirus, hut it soon reappears as an independent 
pnncipality under its old name, which, after passing under the yoke 
of the Serb emperor Dushan, was finally conq^nered oy the Turks in 
1898 Many of them old pnnloges were still accorded to the m- 
habiiants, and their taxes were limited to an aunnal tnhute to the 
sultana Yalide Since this period the Megalovlaohites have been 
largely Hellenized, but they are stdl represented hy the flourishing 
Tzmtzar settlements of Pmdua, and traces are at present perceptible 
among them of a national Rouman reaction 

8 LittU TFalachm (Kuc^ B\axia) was a name applied by 
Byzantme writers^ to the Rouman settlements of .ffitoba and 
Aeamauia, and with it may be included. “Fpper Walachia” or 
Its inhahitante are still represented hy the Tzintzars 
of the Aa^opotamo and the Karaguni (Black Capes) of Acamanm. 

4. The Morlaehs {MavrovlcuM) of {kt West. — -Theso are already 
mentioned as Nigrx Latxni hy the Presbyter of Dioclea {dre 1160) 
in the old Dalmatian littoral and the monntams of what is now 
Montenegro, Herzegovina, and Horth Albania. Other colonies 
extended through a g^t part of the old Servian mtenor, where is 
a region still called Stara VlaSka or “Old Walachia,” The great 
commercial staple of the east Adriatic shores, the republm of 
Ragnaa, ^ems in its origin to have been a Rouman settlement, and 
many Vlach traces survived in its later dialect Phihppus de 
Diversis, who described the mty as it existed m 1440, says that 
“the various ofBcera of the republic do not make use either of Slav 
or Italian, with which they converse with strangers, but a certain 
other direct only partially intelligible to us I*tins,” and cites 
words with strong Rouman afiBnitiea In the mountains above 
Ragnsa a number of Vlach tribes are mentioned in the archives of 
that oily, and the original relationship of the Ragusans and the 
nomadie Alpine^ representatives of the Roman provincials, who 
preserved a traditional knowledge of the old lines of communication 
throughout the peminsula,i explains the extraordinary development 
of the Ragnsan commerce. In the 14th century the Mavrovlachi 
or iforlachs esdsnded themselves towards the Croatian borders, 
and a large part of maritime Croatia and northern Dalmatia began 
to he known as “Morlacchia." A “ Major Tlachia ” was formed 
about the tnple frontier of Bosnia, Croatia, and Dalmatia, and a 
“Little Walachia" as far north as Posega. The Morlachs have 
now become Slavonized 

6. Ciei ofistria. — ^The extreme Rouman ofishoot to the north- 
west is stffl represented hy the Cici of the Yal d’Araa and adjoining 
Istnan districts. They represent a 16th-centary Motlaeh colony 
from the Isle of Yeglia, and had formerly a wider extension to 
Tnaste and the counties of Gradiaca and Gonzia, The Cici are at 
present rapidly losing their native tongue, which is the last re- 
maming representative of the old Morlach, and forms a conneOting 
link betWB^ the DaGO-Ronian (or Rcnunanian) and the Mai^do- 
Roman (or '^intzart dialseia. 

fl. JimtuoTW of Tramsylmida cmd Hungary —As already stated, 
glalge part of the Hungarian plains were, at the coming of the 
fflngyiBCs fe the 9l3i century, known as Tasem, Bmancmm. At a 
isdnt piiv0M;ed Rouman communities existed at Pogaras, 

wt^eawas a A'fw yla/damrii^ at Marmaros, Deva, Hatzeg, Hmi- 
T^and liOjpis, and in the Banat were seven Rouman &tncts. 
Two of the greatest figures m Hungarian history— John Oorvinus 
of Htmyad, and his son King Matthias— were due to this dement. 
Oppreeswi by the dominant race, which had deprived them of their 
anwaftt privilegas, the Ronmasis of Transylvania and the Banat 
row in 1786 under Horia, Closes, and Crischann. This Rouman 
^Jacquerie 'was suppressed, but Joseph II. declared the peasants 
res. Since that date the Rouman element in this part of the old 
r^n has largely mcreased in numbers, thoimh it has 
mhBKO J^ed to secure its political rights. The contiguous dis- 
jfekofTOia, a ptfft of Moldavia annexed to the Haps- 
» iir 1776, xsmains under the Austrian GovOmment 


Provengals They are usually short and dark. Those of Pindus 
have sharper-cut features and some Slovene traits in their physio- 
The race has a great natural capacity for trade and mann- 
;tnfe The Ylachs excel as builders and artisans, but notably 
as workers in metal ; their financial enterprise is also remarkable, 
and some of the principal banking establishments in Vienna are 
due to members oil this race. An extraordmary example of their 
successful enterprise in the Balkan peninsula la supplied by the 
history of Moschopohs on the Epirote aide of Pmdus, which was 
founded by a Vlach colony in the 16th century, and wmeh not 
only became a populous commercial staple hut a centre of Literary 
culture Moschopolis possessed a large public library, flourishing 
schools, and a prmting press, from which issued both Greek and 
Rouman books of a religious and scholastic nature Joannina, 
smee completely Hellenized, was also of Rouman ongin Metzovo 
(Mineiu) m another flourishing Rouman colony in the same region, 
to the ravages of the 


(Minem) la another flonnshmg Rc 
and, though Moschopolis has falli 
wild Amaute, a local successor ha 


assert themselves as in their language. Of their Roman traditions 
the Trajan saga, the celebration of the Rosalia and Kalendae, the 
belief in the “stnga" (witch), the names of the months and days 
of the week, may be taken as typical exa mpl es. Some Roman 
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words connected with the Christian religion, like hiaerica (basilica) 
—a church, hotez— haptizo, dumimca— Sunday, preot (presbyter) — 
priest, point to a contmnona tradition of the lUynan church, 
though most of their ecclesiastical terms, like their liturgy and 
alphabet, were derived from the old Slovene. In moat that con- 
cerns political organization the Slavonic element is also pre- 
ponderant, though there are words hke imparat— imperator, and 
domn— dominns, which point to the old stock. Many words re- 
lating to kinship are also Latin, some like vitrig (vitncna)— father- 
in-law bemg alone preserved by tins branch of the Romance family. 


. this branch o 

Although of the actual vocabulary only about one-fifth is Latin, and 
two-fifths, or about double the amount, Slavonic (see Cihac, Didioti- 
naire Mymologie D(m-Boirmm), the greater proportion of the 
words in common use is still Latin Many words, however, of 
common and indispeneahle use, those even connected with ideas 
nearest to the heart, as for insi^ce the Rouman inbesc— to love, 
and mMcS— a mother, are themselves of Slavonic ongm. Alike in 
the dwelhngs, customs, and costomes of the Vlach race we en- 
counter at every turn the dominating influence of the Slav peoples 
by whom they were snrronnded This external influence, however, 
Raa not by any means affected the strong pride of Roman ongin 
which is the heirloom of all members of the Rouman race Hel- 
lenization itself, hitherto snceossful among the aonthem Eonmans, 
has received a check in the Pindus region, while nortii of the Danube 
the Rouman race is contmually gaming at the expense of ite neigh- 
bours A glance at the ethnogr^hic map of eastern Europe shows 
that the reeonqnest of Trajan’s Dacia by the race is already 
practically completed, and with the tnnmphant progress of the 
prmcipleof nationahty in the Danubian lands tiierenmon of Dcusia 
Momana under a single sceptre cannot long be deferred. (A. J. B. ) 

"ViADIEIAVKAZ, a fortified town of Eussia, in the 
province of Terek, is advantageously and picturesquely 
situated at the northern base of the Great Caucasus chain, 
on a raised plain, 2230 feet above the searlevel, where the 
gorge of the Terek emerges from the mountain tracts. It 
is the present terminus of the railways from Eostops' (?.«.), 
which is intended ultimately to cross the mam ndge. The 
fortress, formerly but a small redoubt, erected in 1784 at 
the northern entrance of the pass by which the Cancasus 
used to be crossed, now stands higher up, and is connected 
by a bndge with the town proper Vtadikavkaz is now the 
capital of the province. It is tidily htiil% and its popula- 
tion since it bi^me an entrepot for trade between Eussia 
and Caucajsue has rapidly grown (32,340 in 1883). The 
transport of merchandise is the pmcipal occupation of the 
place, 400,000 cw^. of goods annually arriving by rail to 
be forwarded to Tiflis, while 160,000 cwts. are sent from 
Tiadikavkaaf northwards. 

TLAMMIE, a government of middle Eussia, bounded 
by Moscow and Tver on the W., Tarostav and Elostroma 
on the bT., Nyniy bTovgorod on the E., Tomboff and 
Eyazafi on the S., has an area of 18,864 square miles. It 
eirtsods over_ the eastern parts of title central plateau of 
middle Eussia, which has an average elevation of from 
BOO to 060 feet above the sea, and is grooved by river 
vdleys to a depth ranging from 300 to 460 feet below the 
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general level, so that the country has a hilly appearance 
on the bants of the chief rivers. The lacustrine depres- 
sion of the middle Volga and Oka extends into the eastern 
parts of the government. The Upper Carboniferous lime- 
stones, of which it IS mostly built up, are covered with 
Permian sandstones towards the east, and patches of 
Jurassic clays — denuded remnants of formerly extensive* 
deposits — are scattered over its surface. Cretaceous de- 
posits are supposed to make their appearance m the 
south. The whole is covered with a thick sheet of 
boulder clay, considered as the bottom-moraine of the 
North-European ice-sheet, and overlaid, in its turn, in the 
depressions, by extensive Lacustrine clays and sands. 
The soil is thus for the most part unfertile, save in the 
district of Yurieff, where are found patches of black earth, 
which of late have occasioned a good deal of discussion 
among Russian geologists. Iron-ore is widely diffused, 
and china clay and gypsum are met with in several places. 
Peat is of common occurrence As for coal, it is certain 
that the coal-hearmg Lower Carboniferous strata of the 
Moscow basin would be encountered by boring to a 
certain depth; no such explorations, however, have yet 
been made, as for^ts still cover extensive tracts in the 
south-east, and the numerous manufactures of Yladrmir 
suffer from no lack of fuel The climate resembles that 
of Moscow, but is a little colder, and still more continental; 
the average yearly temperature at Vladimir is 38“ P. 
(January, 16°; July, 66°'6). 

The Ota flo-nra -throngh the government for 86 miTea, and la 
navigable thronghoxit Of its tnhutanes, the Klyasma is navigable 
to Kovroff, and even to Yladmux in summer , and timber is floated 
on the Teza. Small lakes are numerous , that of PleachOTevo or 
Pereyaafavl (6 miles in length) has histoneal associations, Peter I 
having here acquired m his boyhood his first experiences in navi- 
gation, Marshes cover more than, half a million acres 

The population (1,859,8.30 in 1883) is thoroughly Great Eussian, 
the iFmnish tribes, Muroma and Merya, which, formerly mhabited 
the region, have been absorbed by the Slavonians, as also have the 
Karemus who are supposed to liave formerly mhabited the terri- 
tory ; the descendants of the few hundred Karelian families, which 
were settled by Peter I on the shores of Lake Pereyaalavl, still, 
however, maintain their language. Agriculture is earned on. eveiy- 
where, but is m a prosperous state only on the left hank of the 
Klyasma, and com is imported The culture of flax, both for 
local manufactures and for emort — espeiaalty about Melenki— -is 
important; so also are that of hemp and gardening. ITatimd pas- 
tures hemg by no means deficient, the number of cattle is greater 
than might he expected m a province so backward m agriculture. 
The average crops of the years 1883-86 were — lye, 1,400,800 
quarters; oats, 1,097,000; wheat, 86,400; barley, 68,000, other 
grama, 250,800 , and potatoes, 52,800. Inl888 there were 823,000 
cattle, 210,050 horses, and 830,060 sheep. 

A distmctive feature of Yladimir is the great variety of petty 
trades earned on m its villages by peasants who still coniinne to 
cultivate their allotments and tuns combine manufacture with 
agriculture. Nearly every village has its own specialty, and, while 
m some of them almost aE the male popnlation leave them homes 
and go in numerons artela (see vol. xxi. p. 84) all over Russia as 
c^enters, masons, iron-roof makers, or as qfm% (pedlars or travel- 
ling merchants), oiker villa^ have their specialties in some branch 
of manufactmed produce. Nearly 80,000 carpenters leave Yladimir 
every year. Whole villages are engaged in pamtmg sacred piotorea 
or ikon^ and there are weekly fairs, where no fewer than 130 
cart-loads of plants for such works are bought every week during 
wmter. Although. th& ikons are sold at a shnling the hundred, the 
ager^te trade is valued at £160,000 a year ; and the Yladimir (or 
rawer Suzdal) pictures spread all over Russia and the Balkan 
peninsula. In other villages some 1200 men are employed in making 
siokles, kniveSj or looks. Wooden vessels, boxes, and baskets, la^i 
(shoea made of lime-treo bark which are worn in Great Russia, and 
are produced by the million), wheels and sledges, sieves, combs, 
woollen atookiii^ and gloves, sheepskins and sheepskm gloves for 
peasants, felt, all kmds of toys, eaxthenwore, and finaEy all kinds of 
' woven fabrics, coe so mauy specialties of sepeirate villages. In 1884 
102,600 persoiis ware directly engaged m patty traoM, in which 
indeed, Yladimir oeonpies the first rank in Russia, the annual pro- 
duolion (68,000,000 roubles) heing one-third of the total for the 
whole country, Moscow coming next with 87,300,000 roubles. 

The manufSootures of Yladmnr are equally unpoitant r out of 
the aggregate production of the fifty governments of European 
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Russia (1,829,602,000 roubles m 1884), Yladimir was returned for 
88,827,000 roubles, exclusive of nxunerous mmor manufactures not 
included m the census. In the number of workmen employed m 
manufactures (102,900) Yladimip is second only to Moscow, and m 
its production it is second only to Moscow and St Petersburg. The 
chief mdustnal establishments are cotton and linen factories, glass, 
chemical, and iron works, distilleries, and tanneries 

Vladimir la divided mto fourteen distncts, the chief towns of 
which (with populations in 1884) are YiADiMin (jv), 18,420, 
Alexandioff, 6915 , Ivanovo-Yoznesensk, 14,060 ; K^ovxoff, 8050 ; 
Melenki, 6470, Murom (g.« ), 13,680, Pereya^avl Zalyesskiy, 7470, 
Pokroff, 2700, Seuta (ffv.), 21,430 , gudogda, 1880; Suzdal, 
6770 ; Yyazniki, 6016 ; and Yimeff Polslay, 6400. Kirzhatch 
(3286), Voznesensk (6000), and Gavnlovsk (1780) have also muni- 
cipal institutions, Ivanovo, Gusevsk, Khoiui, and several others, 
though mere villages, are more important than some distnot towna 

VLAUIMIE, capital of the above government, is known 
in hmtory as Vladimir-on-the-Klyasma, to distinguish it 
from Yladimir in Yolhynia It is picturesquely situated 
on the Klyasma and Lybed, 114 miles by to the 
east of Moscow. The Lybed divides it into two parts 
Extensive cherry gardens occupy the surrounding slopes, 
each with its small watch-tower, having cords drawn in all 
directions to be shaken by the watcher when birds alight. 
The kreml stands on a hill and contains two very old 
cathedrals — the Uspenskiy (1160), where all princes of 
Vladimir have been buried, and the Ihnitrievskiy, restored 
in 1834 in its old style. Several churches date from the 
12th century. The “Grolden Gate” — a triumphal gate sur- 
mounted by a church — ^waa built by Andrei Bogolubskiy 
in 1168. On the whole Vladimir is a decaying place, 
its population has only risen to 18,420 in 1884 from 
13,866 in 1869. The manufactures are for the most part 
insignificant, and trade has not the importance it has in 
some of the district towns. 

Yladimir was founded m the 12th century. It first comes into 
notice in 1161, when Andrei Bogolubskiy secretly left Yyahgorod 
— ^the domaan of his father in the prmcipality of Kiem — and migrated 
to the newly settled land of Suzdal, where he became (1167) grand- 
I prince of the pnncipahties of Yladimir, Suzdal, and Rostoff. During 
the next century Yladimir became the chief town of the Russian 
setiiements m the basm of the Oka, and till 1328 it disputed the 
superiority with the new prmoipahty of Moscow (g"P.) In the 
14th century it began to fall to decay, and, hke Ptkoff, it is now 
I one of the less important provincial cities of Russia. 

yiiADIY OSTOK, tiie chief naval station of Russia on 
the Pacific, is situated in 43° 7' K. lat. and 131“ 66' E. 
long., on the Gulf of Peter the Great in the Sea of Japan. 
Thk gulf, which has a length of nearly 60 miles, and a 
width at its entrance of 112 miles, is divided into two 
large bays — ^Amur and Usnri — by the hilly peninsnla of 
Miiravioff-Amurskiy, continued in a group of islands, of 
which the Kozakevitch or Ruaskiy (JohangSrtun) is the 
largest. A narrow strait, which has received the high- 
sounding name of the Eastern Bosphorus, separates this 
from the pemnsula, and Vtadivostok Oucenpiea the northern 
shore of one of its hom-like expansions, which the Russians 
have called the Golden Horn {Zolatoi Bog), The depth of 
I the Eastern Bosphorus ranges from 13 to 20 fathoms, and 
that of the Golden Horn from 6 to 13, the latter thus 
affording a spacious harbour, 

— one of the finest, indeed, 
in the world. The hills are 
covered with forests of oak, 
lime, birch, maple, cork, wal- 
nut^ acacia, ash, aspen, pop- 
lar, elm, apple, pear, and wild 
chacry, with a rich under- 
growth of the most varied 
shrubs. Excellent timber is 
supplied by oak and cedar 
forests not far off. The climate, however, is severe, if 
compared with that of correaponiRng latitudes in Europa 
Though standing in almost the same parallel as Marseilles, 
Vl^adivostok has an average annual temperature of only 
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38°’5 and, althougli the gulf itself never freezes, a 
ice-cmst forms along the shores m December, keeping 
ships ice-hound for from thirty to forty-five days. 

The settlement of Vtadivostok, though founded only in 
1861, had in 1886 12,500 inhabitants, chiefly military, 
and for hundreds of miles inland the sole population con- 
sists of the small mili tary posts by which communication 
is maintained up the Suifun to Lake Hhangka and the 
Cossack settlements on the TJsuri. Yladivostok is con- 
nected with headquarters by telegraph. 

Since the transference of the navy workshops from hTikolaievsk 
the place has gamed in importance. It has a pro-gymnasuim. for 
boys (60 pnpiu), a dub, and a newspaper The imports of both 
Russian and foreign goods during the last five years nave reached 
an average of from 2^ to 8 millions of rouhlea , but the exports 
are msigiiiflcant. Some 8000 or 4000 Coreans find employment 
in the Gulf of Peter lia Great in gathering the edible seaweed 
Lamtnwnci sMehcunna, of which about 70,000 owts. (^46,000) are 
sent to fibira annually. The discovery of gold in the neighbourmg 
alluvial deposits brought together some hundreds of Chmese, hut 
the Kussian Government compdled them to withdraw. The 
amount of gold is, however, not believed to be remunerative. 

[^6 Gulf of Peter the Great was discovered in 1852 by the Prsneh 
corvette “Caprieiense,” and named the Golfe d’AnviHe. Two 
years later Connt Putyatin, on board the frigate “Pallada,” de- 
scribed the south-western part of the gulf and the Bay of Poasiet. 
In 1856 an Ti'-nphab squadron mapped its middle portion as far as 
Lefu (Askold) Island, and gave it the name of Yictona Bay The 
whole gulf was mapped in 1859 by the Russian ahips “ Amenoa” 
and *' Stryelok,” and two years later a Russian post, which after- 
wards received the name of Tladivostok, was esiaplished. 

YOGHELWEIDE. See Waltbe von dee Vogelweedb. 

YOGtHEEA {Vims Irias), a town of Italy, in the pro- 
vince of Pavia, and 19 miles by rail to the south-south- 
west of that city, on the Staffora, formerly the Iria (a 
tributary of the Po), here crossed by a fine bridge. The 
fortificalions erected by the Yisconti in the Middle Ages 
have given place to a senes of shady promenades. The 
large church of Sau Lorenzo dates its foundatiou from the 
11th century, but was remodelled in the baroco style 
about the beginning of the 17 th. The neighbourhood is 
fertile and produces much sil^ in which, as well as in 
com and wine, an active trade is carried on. The popula- 
tion in 1881 was 10,785. 

YOGLEE, Geobo Joseph (1749-1814:), usually known 
as Abb6 Vogler, organist and composer, was bom at 
Wurzburg, June 15, 1749. His father, a violin maker, 
while educating him for the church, took every opportunity 
of encouraging his musical talent, which was so marked 
that at ten years old he could not only play the organ 
well, but had also acquired, a fair command of the violin 
and some other instmmeuts without instruction. In 1769 
he prosecuted his higher studies at Bamberg, remov- 
ing thence in 1771 to Mannheim. Here he composed a 
bsJlet for the elector Earl Theodor, who, charmed with 
his talent, sent him to Bologna, to study under the Padre 
Martini Unsatisfied with the method of that learned 


theorist, he studied for five months under Yalotti, at 
Padua, and afterwards proceeded to Home, where he was 
tjrdained priest in 1773, admitted to the famous academy 
ct ircadia, made a Imght of the Golden Spur, and 
ointed protonotary and chamberlain to the pope. 

return to Mannheim in 1775 Yog^ was 
^ch^ld^ and second “ maestro di cappella.” 
’ *5 first great murio school, to which 
, {Danri, and Khecht came for in- 
devoted to him, but he made 
principles upon which he 
>^ 1 *, i.rvs.v«.^j| 5 Q^ of aU other 

a new system of 

fingering fop the haipsiq]^o!|:4 m of constojetion 

fpr the organ, and a newayateiholl founded 

upon that of YalqttL Mpzart condensed the.f^qring as 
toiaerahle.’' The proposed change in i^fistmoticaj of 



the organ consisted in simplifying the mechanism, intro- 
ducing free-reeds in place of ordinary reed-stops, and 
substituting unisonous stops for the great “mixtures” 
then m vogue.^ The theoretical system, though pro- 
fessedly based upon Yalotti’s principles, was to a great 
extent empirical, and, like the scheme for revolutioniz- 
ing the organ, has long been forgotten. hTeverthelefis, a 
certain substratum of truth seems to have underlain all 
his new heresies, and, by virtue of this, in spite of a rage 
for reform amounting almost to madness, Yogler un- 
doubtedly exercised a powerful influence over the progress 
of musical science, and numbered among his disciples 
some of the greatest gemuses of the period. 

In 1778 the elector removed 1^ court to Munich. 
Yogler followed bim thither m 1780, but, dissatisfied 
with the reception accorded to his dramatic compositions, 
soon quitted his post, and travelled for some years in 
Spain, Greece, Armenia, remote districts of Asia and 
Africa, and even Greenland, m search of uncorrupted 
forms of national melody. In 1786 he was appointed 
“ kapellmeister” to the king of Sweden, founded his second 
music school at Stockholm, and attained extraordinary 
celebrity by his performances on an instrument called the 
“orchestrion,” — a species of organ invented by himself. 
In 1790 he brought this instrument to Loudon, and per- 
formed upon it with great efiect at the Pantheon, for the 
concert-room of whick he also constructed an organ upon 
his own principles. Gerber alleges that organ pedals 
were unknown in England until Yogler introduced them, 
dnrmg his residence in London. This assertion is dis- 
I proved by a MS. Concerto, by Handd, jiow in the Eoyal 
Library at Buckingham Palace, dated February 17, 1740, 
and containing an obbligato pe^ part; nevertheless, it is 
certain that the abb6’s pedal-playmg excited great attention. 
His most popular pieces were a fugue on themes from 
the “Hallelujah Chorus,” composed after a visit to the 
Handel festival at Westminster Abbey, and A Musical 
Ptcturefor the Organ, by Khecht, containing the imitation 
of a storm. 

Erom Loudon Yogler proceeded to Rotterdam and the 
chief towns on the Rhine. At Esslingen he was presented 
with the “wine of honour” reserved for the use of 
sovereigns. At Frankfort he attended the coronation of 
the emperor Leopold IL He then visited Stockholm, 
and after a long residence there, interrupted by endless 
wanderings, once more established himself in Germany, 
where his compositions, both sacred and dramatic, received 
at last the full credit ^afc was due to them. To trace his 
journeys from end to end of Europe would be impossible. 
We hear of him at Berlin in 1800, at Yienna in 1804, and 
at Munich in 1806. But while at Frankfort in 18(>7 he 
received an mvitation from Louis I , grand-duke of Hesse- 
Darmstadt, offering him the appomtment of“kap6Umeiater,” 
with the order of merit, the title of privy councillor, a 
^lary of 3000 florms, a house, a table supplied from the 
I duke's own kitchen, and other privileges, which determined 
him to bring his wanderings at last to a close. 

At Damstadt he opened his third and most famous 
music school, the chief ornaments of which were Gans- 
bacher, Weber, and Meyerbeer. (Jansbacher had been 
bis pupil at Yienna. Weber had studied under him in 
J803, and once more sought his old master’s help in 
1810, though rather in the way of advice than instruction. 
Meyerbeer had been first mtroduced to him by means of a 
fugue which he criticized very severely, though he saw 
in it so much talent that he invited the composer to become 
his pupil The three young students were inseparable, 
and their affection for their old master was unbounded. 

1 An organ Bmlt on the “umsonons system ” stood for many years 
in Woroam’s Mosui Hall, Store Street, London. 
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One of Vogler’s latest exploits was a journey to Frankfort 
in 1810, to witness the production of Weber’s Sylvana. 
He continued hard at work, genial and pleasant to the 
last, and died suddenly of apoplexy at Darmstadt, May 6, 
1814. 

Opinions are stx-angely divided as to the reality of Yogler’s voca- 
tion. Some have pronounced him a genius, others a charlatan. 
Mozart was strongly prejudiced against him. That he was a bril- 
liant and accomplished performer no one denies. It is certain that 
he was an excellent, if an eccentric, teacher*. But his theories were 
visionary, and of his numberless compositions not one has survived 
to the present day. 

VOICE is produced by the vibrations of the vocal 
cords, two ligaments or bands of fibrous elastic tissue 
situated in the larynx. It is to he distingnished from 
speech, which is the production of sounds intended to 
express ideas. Many of the lower animals have voice, 
hut none have the power of speech in the sense in which 
man possesses that faculty. There may be speech with- 
out voice, as in whispering, whilst in singing a scale of 
musical tones we have voice without speech. Regarding 
speech, see Peojtetics aud Speech - Sounds ; ako the 
articles on the various letters of the alphabet. 

1. Physiological Anatomy . — The organ of voice, the 
larynx, is situated in man in the upper aud fore part of 
the neck, where it forms a well-known prominence in the 
middle line. It opens below into the trachea or windpipe, 
and above into the cavity of the pharynx, and it consists 
of a framework of cartilages, connected by elastic mem- 
branes or ligaments, two of which constitute the true vocal 
cords. These cartilages are movable on each other by the 
action of various muscles, which thus regulate the position 
and the tension of the vocal cords. The trachea conveys 
the blast of air from the lungs during expiration, and the 
whole apparatus may he compared to an acoustical con- 
trivance in which the lungs represent the wind chest and 
the trachea the tube passing from the wind chest to the 
sounding body contained in the larynx. Suppose two 
tight bands of any elastic membrane, such as thin sheet 
india-rubber, stretched over the end of a wide glass tube 
so as to leave a narrow chink between the free borders of 
the membrane, and that a powerful blast of air is driven 
through the tube by a bellows. The pressure would so 
distend the margins of the membrane as to open the aper- 
ture aud allow the air to escape ; this would cause a fall 
of pressure, and the edges of the membrane would spring 
back by their elasticity to their former position; again 
the pressure would increase, and again the edges of the 
membrane would be distended ; and those actions would 
he so quickly repeated as to cause the edges of the mem- 
brane to vibrate with sufficient rapidity to produce a 
musical tone, the pitch of which would depend on the 
number of vibrations executed in a second of time. The 
condensation aud rarefaction of the air thus produced are 
the chief cause of the tone, as Von Helmholtz has pointed 
out, aud in this way the larynx resembles the syren in its 
mode of producing tone (see Acoustics). It is evident 
also that the intensity or loudness of the tone would be 
determined by the amplitude of the vibrations of the 
margins of the membrane, and that its pitch would be 
affected by any arrangements effecting an increase or de- 
crease of the tension of the margins of the membrane. 
The pitch might also be raised % the strength of the 
current of air, because the great amplitude of the vibra- 
tions would increase the mean tension of the elastic mem- 
brane. With tones of medium iDitch, the pressure of the 
air in the trachea is equal to that of a column of mercury 
of 160 mm. ; with high pitch, 920 mm. ; and with notes 
of very high pitch, 946 mm. ; whilst in whispering it may 
fall as low as that represented by 30 nun. of water. Such 
is a general conception of the mechanism of voice. 


The cartilages form the framework of the larynx. They consist 
of three single pieces (the thyroid, the cricoid, and the cartilage 
of the epiglottis) and of three pairs (two arytenoids, two coniiaila 
laryngis or cartilages of Santorini, and two cuneiform cartilages 
or cartilages of Wr'isberg), see figs. 1 and 2. The epiglottis, the 
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Fig. 1.— Cartilages and ligaments of the larynx seen from the front ; half natural 
size. 1, epiglottis ; 2, hyoid hone ; 3, small cornu, of hyoid hone ; 4, middle 
thyro-hyoid ligament ; 5, great cornu of hyoid bone ; G, smaU nodules of 
cartilage (cartilaga triiteea); 7, the lateral thyro-hyoid ligament; S, left 
lamina or wing of thyroid cartilage ; 9, cricoid cartilage ; 10, lower comu of 
thyroid cartilage ; 11, part of cricoid united to the thyroid hy the middle crico- 
thyroid ligament ; 12, second ring of trachea. (From Krause.) 

Fig. 2. — Cartilages and ligament of larynx seen from behind ; half natural size. 
1, epiglottis ; 2, lesser cornu of hyoid hone ; 3, greater comu of hyoid ; 4, 
lateral thyro-hyoid ligament ; 5, cartilago triticea ; 0, upper comu of thyroid ; 
7, thyro-epiglottic ligament ; S, cartilages of Santorini ; 9, arytenoid carti- 
lages ; 10, left lamina of thyroid ; 11, muscular process of arytenoid cartilage ; 
12, inferior comu of thyroid ; 13, ilrst ring of trachea ; 14, posterior mem- 
branous wall of traeliea ; 15, lamina of cricoid cartilage. (From Krause.) 

cornicula laxjmgis, the cuneiform cartilages, and the apices of the 
arytenoids are composed of yellow or elastic fibro-eartilage, whilst 
the cartilage of all the others is of the 1 

hyaline variety, resembling that of the 
costal or rib cartilages. These carti- 
lages are hound together by ligaments, 
some of Tvhich are seen in figs. 1 and 
2, whilst the remainder are represented 
in fig. 3. The ligaments specially 
concerned in the production of voice - 
are the inferior ihyro-arytenoid liga- 
ments, or true vocal cords. These are fi— ■ 
composed of fine elastic fibres attached ... 
behind to the anterior projection of | 
the base of the aiytenoid cartilages, 
processus vocalis, 3 in fig. 3, and in 
front to the middle of the angle be- s - 
tween the wings or lamime of the 
thyroid cartilage. They are practi- ... 
cally continuoits with the lateral crico- 
thyroid ligaments, 6 in fig. 3. 

The cavity of the larynx is divided 
into an upper and lower portion by c 5 

the narrow aperture of the glottis or Era. s. — Bight half of the larynx, 
dm.k be^een th. edges ot the tee g™ 

racal covas, me nriia glotudts. Im- size. I, epiglottis; 2, arytenoid 
mediately above the true vocal cords, cartilage; s, processus vocalis 
between these and the false vocal 

cords, there is on each side a recess or iffament ; ef lateral^erico-thy- 
pouch termed the ventricle of Mor- roid ligament; 7, posterior crico- 
gagni, and opening from each ventricle thyroid ligament; 8, inferior 
thte fa . sfffl amdlet the K-SlSd? 

laryngeal pouch, which passes lor the tilage ; 10, superior thyro-ary- 
space of half an inch between the tenoid ligament, or false vocal 
™or TO^ tords inSde and the 

■fciiyroici Cciitiltig6 oiibSiciOj iSRCJiiiig ss ligament; 13, hyo-spiglotticliga- 
high as the upper border of that car- ment ; 14, body of hyoid hone ; 
tilage at the side of the epiglottis. smaher cornu of hyoid hone. 
The ventricles no doubt permit a free *) 

vibration of the true vocal cords (Quain). The upper aperture of 
the glottis is triangular, wide in front and narrow behind ; and, 
when seen from above by means of .the laryngoscope, it presents 
the view represented in fig. 4. The aperture is bounded in front 
by the epiglottis, e, behind by the summits of the arytenoid carti- 
lages, ar, and on the sides by two folds of mucous membrane, the 
aryteno-epiglottic folds, The rounded elevations corresponding 
to the comicula laryngis and cuneiform cartilages, c, and also the 
cushion of the epiglottis, e, are readily seen in the laryngoscopic 
picture. The glottis, o, is seen in the form of a long narrow fissure, 
hounded by the true vocal cords, it, whilst above them we have the 
false vocal cords, is, and between the true and false cords the open- 
ing of the ventricle, u The rima glottidis, between the true vocal 
cords, in the adult male measures about 23 millimetres, or nearly 
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an inch, from before baek^vards, and from 6 to 12 millimetres across 
its videst part, according to the degree of dilatation. In females 
and in males before puberty the 
antero - posterior diameter is 
about 17 millinretres and its 
transverse diameter about 4 ^ 

millimetres. The vocal cords 
of the adult male are in length 
about 15 millimeti’es, and of the 
adult female about 11 milli- 
metres. The larynx is lined 
with a layer of epithelium, 
which is closely adherent to 
underlying structures, more 
especially over the true vocal 
cords. The cells of the epit he- ' 

to, in the greeter portion 



the larynx, are of the columnar 
ciliated variety, and by the vi- 
bratory action of the cilia mucus 
is driven upwards, but over the 
true vocal cords the epithelium 
is scpramoiis. Patches of si:j_ua- 
mous e];)itlielium are also found 


epiglottic fold; g, pliaryngo- laryngeal 
groove; ae, aryteno-epiglottic fold; c, 
ouneifomi cartilage, or cartilage of 
Wrisberg ; ar, aiyteaoid cartilage ; t', 
inter-aridenoid fold ; o, glottis ; v, yen- 
ti'icle; ti, inferior or true vocal cord; 
■ 



in the ciliated tract above the glottis, on the under siu’faee of the 
epiglottis, on the inner surface of the arytenoid cartilages, and on 
the free border of the ujiper or false cords. Numerous mucous 
glands exist iu the lining membrane of the larynx, more especially 
in the epiglottis. In each laryngeal pioueh" there are sixty to 
seventy such glands, snrrounded'by fat. 

We are now in a position to understand the action of the muscles 
of the larynx by which the vocal 
cords, forming the Hnui glottklk, 
can be tightened or I'elaxed, and by 
which they can be approximated or 
separated. Besides certain extrinsic 
muscles— sterno-hyoid, omo-hyoid, 

Sterao -thyroid, and thyi’o -hyoid — 
which move the larynx as a whole, 
there are muscles which 

move the cartilages on each other, 

Some of these are seen in fig. 5. 

These muscles are (a) the crico-thy- l4-v.: 
roid, (&) the posterior crico-arytenoid, 15. 

(e) the lateral crico-arytenoid, (r?) 
the thyro- arytenoid, (0) the ary ten- — 
oid, and {/) the ar jdeno - epiglot- ..... 
tidean. Then actions will be readily * 
understood with the aid of the dia- 
grams in fig. 6. (1) The crico-thyro hi 
is a short thick triangular muscle, 
its fibres pas&g from the cricoid Pig. 5.— Mascles of the left side of 
cartilage oblitpicly upwards and out- 
wards to bo inserted into the lower 
hordei’ of the thyroid cartilage and 
to the outer border of its lower horn. 

When the muscle contracts, the mu- ^,01, «.* 

coiil and thyroid cartilages arc ape- muscle,’ seen in profile; 7, pos- 
prosimated. In this action, how- tmor crico-arytenoid ; 8, lateral 
if nnf flip flit-wiiil fUif ia crieo-arytenoid ; 9, lower cornu 
r A Ji ^ 0^ thyroid cartilage cut througli; 

depressed on the cricoid, as is gsner- 10, inaortion. of posterior portion, 
ally stated, but, the thyroid being of crico-thyroid muscle ; 11, left 
fixed in position by the action of the 1™“!! of thyroid cartilage cut 
extrmsic mnsclesj the anterior border TOTS 

of thd erLcoiu. is dra’^vu upAvartlSj tliyro-aryteuoul: 14, th>'TO-epi- 
whilst Its posterior hordor, iu con- 15, superior tlijro-ary- 

sequence of a Mvohtion around tho 
axis uniting the articulations be- , 

tween the lower cornua of the cricoid and tho thyroid, is de- 
pressed, carrying the arytenoid cartilages along with it. Thus 
tho vocal cords are stretched. (2) The thyro-aryteKoid lias been 
divided by anatomists into two parts — one, the internal, lying 
close to the ti’ue vocal cord, and the other, external, immediately 
within the ala of the thyroid cartilage. Many of the fibres of 
the anterior portion pass from the thyroid cartilage with a slight 
curve (concavity inwards) to* the processus vocalis at the base of 
the arytenoid cartilage. They are thus parallel with tho true 
vocal cord, and when they contract the arj-tenoid.s are drawn 
fonvai-ds, carrying with them the posterior part of the cricoid 
and relaxing the vocal cords. Thus the thyro-arytenoids are tho 
antagonists of the crico -thyroids. Ludwig lias pointend out that 
certain fibres (poriio-at'y-vocalis) arise from the side of the cord 
itself and pass obliquely back to the processus vocalis. These will 
tighten the parts of the cord in front and relax the parts behind 
their points of attachment. Some of the fibres of the outer portion 
ran obliquely upwards from the side of the crioo-thyxoid lhembrane, 
pass through tho antero-posterior fibres of the inner portion of the 


thirds natural size. 1, liyo-ei 
glottic ligament, seen in profile , 
2, epiglottis ; 3, aryteno-epiglot- 
tic muscle ; 4, Santorini’s car- 
tilage ; 6, oblique arytenoid 
muscle ; 0, transverse ai'^enoid 


muscle, and finally end in the tissue of the false cord. These fibres 
have been supposed to render the edge of the cord more prominent. 
Other fibres inserted into the processus vocalis will rotate slightly 
the arytenoid outwards, whilst a few passing up into the aryteno- 
epiglottidean folds may assist in depressing the epiglottis (Quain). 



Pig. 6.— Diagrams explaining tlie action of the muscles of the larynx. The 
dotted lines showthe positions taken by the cartilages and the ti’ue vocal 
cords by the aetioa of the muscle, and the arrows showthe general direction - 
in which the muscular fibres act. A, Action of orico-tliyroid ; 1, cricoid 
cartilage ; 2, arytenoid cartilage ; S, thyroid cartilage ; 4, true vocal cord ; 
5, thyroid cartilage, new position ; 6, tme vocal cord, new position. B, ' 
Action of arytenoid : 1, section of thyi-oid ; 2, arytenoid ; 3, posterior 
border of epiglottis ; 4, true vocal cord ; 5, direction of muscular fibres ; 6, 
ai^rtenoid, new position ; 7, true vocal cord, new position. 0, Action of 
lateral crico-ar 3 rtenoid ; same description as for A and B; 8, posterior border 
of epiglottis, new position; 0, arytenoid in neW; position. D, Action of 
posterior crico-arytenoid ; same description. (Prom Beaunis and Bouchard.) 

(3) Thejpos^enor and lateral crico-arytenoid muscles have antagon- 
istic actions, and may be considered together. The posiejvor arise 
from the posterior surface of the cricoid cartilage, and passing up- 
wards and outwards are attached to the outer angle of the base 
of the arytenoid. On the other hand, the lateral arise from the 
upper border of the cricoid as far back as the articular siu’faee 
for the arytenoid, pass backwards and upwards,, and are also in- 
serted into the outer angle of the base of the arytenoid before the 
attachment of the posterior crico-arytenoid. Imagine the ]5yra- 
midal form of the arytenoid cartilages. To the mner angle of the 
triangdar base are attached, as already described, the true vocal 
cords ; and to the outer angle the two muscles in question. The 
posterior crico-arytenoids draw the outer angles backwards and in- 
wards, thus rotating the inner angles, or processus vocalis, outwards, 
and, when the two muscles act, widening the rini'a glottidis. This 
action, is opposed by the lateral crico-thyroids, which draw the outer 
angle forwards and outwards, rotate the inner angles inwards, and 
thus approximate the cords. (4) The ctrytenoids pass from the one 
aiytenoid cartilage to the other’, and in action these cartilages will 
be approximated and slightly depressed, (5) The aryteno-epi- 
ylotiidca 7 i m.vtscles arise near the outer angles of the arytenoid ; tlieir 
fibres pass obliquely upwards, decussate, and are inserted partly into 
the outer and upper border of the opposite cartilage, partly into 
the aryteno-epiglotiic fold, and partly join the fibres of the thyro- 
.arytenoids. In action they assist in bringing the arytenoids to- 
gether, whilst they also draw doryn tlie epiglottis, and constrict the 
upper aperture of the larynx. The vocal cords will be also relaxed 
by the elasticity of the parts. 

2, Gmeral Phydologiccd Char act e)'s. — As already stated, 
or loudness of voice depends on the araiilitude 
of the movement of the vocal cords. Pitch depends on the 
nnmher of vibrations per second ; and the length, size, and 
degree of tension of the cords will determine the number 
of vibrations. The more tense the cords the higher the 
pitch, and the greater the length of the cords the lower 
mil be the pitch. The range of the human voice is about 
three octaves, that is from fa^ (87 vibrations per second) 
to sqI^ (768 vibrations). In men, by the development of 
the larynx, the cords become more elongated than in 
womeBj in the ratio of 3 to 2, so that the male voice is of 
: lower pitch and is usually stronger. At the age of puberty 
the laryns; grows rapidly, and the voice of a boy “breaks ” 


Y 0 

in consequence of the lengthening of the cords, generally 
falling an octave in pitcL A similar change, but very 
much less in amount, occurs at the same period m the 
female. At puberty m the female there la an increase of 
about one-third m the size of the glottis, but it is nearly 
doubled in the male, and the adult male larynx is about 
one-third greater than that of the female. In advanced 
life the upper notes of the register are gradually weakened 
and ultimately disappear, wl^t the clmracter of the voice 
also changes, owmg to loss of elasticity caused by ossifica- 
tion, wbidi first begins about middle life in the thyroid 
cartilage, then appears in the cricoid, and much later m 
the arytenoid. Eunuchs retain the voices of childhood ; 
and by careful training it is possible in normal persons to 
arrest the development of the larynx so that an ^ult male 
can still sing the soprano parts sometimes used in cathedral 
choirs. The ranges of the different varieties of voice are 
shown in the following diagram, where the dotted hnes 
give the range of certain remarkable voices, and the figures 
represent vibrations per second. 
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There is thns a range for ordinary voices' of nearly two 
octaves, and certain rare voices may have a range of tiixee 
and a half octaves. A basso named Gaspaxd Eorster passed 
from fa_i to lag i the younger of the sisters Sessi had a 
contralto voice from dOg to fagj tiie voice of Cfetalani 
ranged three and a half octaves ; a eunuch singer, Eari- 
neU^ passed from lai to reg ; Nilson, in U Flavio Magkoj 
can take fag ; and Mozart states that he heard in Parma 
in 1770 a singer, Lncrezia Ajugari, range from sol^ to dog, 
which she gave purely, whilst she could execute trills on 
reg. The latter is the most highly pitched voice referred 
to in musical hteratnre, an octave and a half above the 
highest ordinary soprano. The range of these voices is 
shown in dotted lines in the accompanying diagram, and 
the number of vibrations per second is filso noted, taking 
tile middle O of the piano as 266 vibrations per second. 
It will be observed that the lowest note of Gaspard Forstei^s 
voice is not much above the pitch at which tiie pwcepiaon 
of musical tone begins, and that from this note to the 
npper note of Lucrezia Ajugari there is a range of nearly 
six octaves, whilst the extreme range of ordinary voices, 
from the lowest bass to the highest soprano, is a little over 
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three octaves. It is also interesting to observe in connexion 
with this that the range of the human ear for the percep- 
tion of musical tone is from do_j to dojg, or from about 
32 to 33,768 vibrations per second, — eleven octaves. 

The quality oi the human voice depends on the same 
laws that determine the quality, clang-tint, or timbre of 
the tones produced by any musical instrument. Musical 
tones are formed by the vibrations of the true vocal cords. 
These tones may be either pure or mised, and in both 
cases they are strengthened by the resonance of the air in 
the ajx-passages and in the pharyngeal and oral cavities. 
If mixed — ^that is, if the tone is compounded of a number 
of partials — one or more of these will be strengthened by 
the cavities above the cords acting as a resonator ; and so 
strongly may these partials be thus reinforced that the 
fundamental one may be obscured, and a certain quality 
or timbre will be communicated to the ear. Further, 
Von Helmholtz has shown that special forms of the oral 
cavity reinforce m particular certain partials, and thns 
give a character to vowel tones, — mdeed to such an extent 
that each vowel tone may be said to have a fixed pitch. 
This may be proved by putting the month in a certain 
form, keeping the lips open, and bringing vanoua tuning 
forks sounding feebly in front of the opening When a 
fork is found to which the resonant cavity of the mouth 
corresponds, then the tone of the fork is intensified, and 
by tiius altering tbe form and capacity of the oral cavity 
its pitch in vanoua conditions may be determined. Thus, 
according to Ton Helmholtz, the pitch corresponding to 
the vowels may be expressed • — 

Vowels OU 0 A AI E I EU U 

Tone . &3 sibs slb^ solg albs xeg dog aolji 

or or or or or 

re4 ftia fiia &« fea 

No of vlbratloiia 170 470 940 1586 1920 2804 lok 1688 

or or or or or 

676 841 170 841 170 

Koenig has fixed the pitch of the vowels differently, thus i — 
Vowels,. ..... on O A B I 

Tone sibs slbg slb 4 sOg slbg 

No. of vibrations .236 470 940 1880 8760 

Bonders has ^ven a third result, differing from each of 
the above; and there is little doubt that much will depend 
on the qu^ty of tone peculiar to different mtionahtiea. 
By means of Koenig’s manometric flames with revolving 
imiTor the varying quality of tone may be illustrated • with 
a pure tone, the teeth in the flame-picture are equal, like 
the serrations of a saw, whilst usually the tone is mixed 
with partials, which show themselves by the unequal serra- 
tions. It is thus certain that quality of voice depends, not 
merely on the size, degree of elasticity, and general mobihty 
of the vocal cords, but also on the form of the resonating 
cavities above, and there can be no doubt that very alight 
differences m these may produce striking results. 

3. Gmditvofib of Larynx m the Yancms Registers , — ^In 
singing, one can readily observe that the tone may appear 
to come chiefly from the chest, from the throat, or from the 
head, or it may show the peculiar quality of tone termed 
falsetto. Authorities differ much in the nomenclature 
applied to these varieties of the voice. Thus the old 
Italian music masters spoke of the voce di petto, voce di 
gola, and voce di testa. Madam Seder describes five 
conditions^ namely, the first series of tones of the chest 
register, the second series of tonps of the chest register, the 
first series of tones of the falsetto register, the second aeries 
of tones of the falsetto register, and the head registOT. 
French writer usually refer to two registers only, the 
chest and tiie head; whilst Behnke gives three registers 
for male voices (lower thick, upper thick, and upper thin), 
and five for the voices of women and children (lower thick, 
upper thick, lower thin, upper thin, and sm^).! These 
^ See Voice, Bong, and Speech, by Lennox Browne and EmB Behnke, 

1888, p. in. 
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distinctions are of more importance practically than as 
implying any marked physiological differences in the 
mechanism of the laryns during the production of the 
tones in the different registers. By means of the laryn- 
goscope it is possible to see the condition of the rima 
glottidis and the cords in passing through all the range 
of the voice. 

In 1807 Bozzini first showed that it was possible to see into the 
dark cavities of the tody by illumining them mth a mirroi-j and 
in 1829 Babington fii’st saw the glottis in this way. In 1854 Garcia 
investigated his own larynx and that of other singers, and three 
yeai's later Tiirck and especially Ozermak perfected the constructioii 
of the laryngoscope. In 1883 Lennox Browne and Emil Behnke 
obtained photographs of the glottis in the living man. _The laryn- 
goscope is a small mirror, about the diameter of a shilling, fixed 
to the end of a long handle at an angle of 125° to 130°. This 
mirror is gently pushed towards the back of the throat, and if 
sufficient light be thrown into the mouth from a lamp, and if the 
eye of the observer be in the proper position, by angling the small 
mirror it is not difficult to get a view of the glottis. The light 
from the lamp is reflected by the mirror down on the glottis, from 
tbfq it is reflected back to the mirror, and then by the mirror it is 
finally reflected to the eye of the observer. Usually the observer 
has in front of his eye a mirror by which a powerful beam of light 
can be thrown from a lamp into the mouth and throat. In the 
centre of the mirror there is a small hole through which the eye of 
the observer sees the image in the small mirror at the back of the 
throat. By placing a second plane nurror in front of the face, an 
observer can easily study the mechanism of his own larynx.^ 
Suppose the picture of the larynx to he examined in 
the small mirror at the back of the throat, an image will 
be seen as in fig. 4. During calm breathing, the glottis 
is lance-shaped, between the yellowish white corcfe. A 
deep inspiration causes the glottis to open widely and in 
favourable circumstances one may look into the trachea. 
When a sound is to be made, the vocal cords are brought 
close together, either along their whole length, as in fig. 7, 
or only along the ligamentous portion, the space between 


Fig. 7. Fig, 8. 

Fio. 7. — ^Atrangement of glottis previous to emission of a sound. epiglottis ; 

rs, false cord ; ri, true vocal cord ; ar, arytenoid cartilages. (Etom Mandl.) 
Fio. 8. — Closure of the ligamentous portion of glottis, i, epiglottis; rs, felse 
cord r ri, true vocal cord ; or, space between arytenoids ; ar, arytenoid 
cartilages ; e, cuneiform cartilages ; rap, ary-epiglottie fold ; ir, inter-ary- 
tenoid fold. (From MandL) 

the arytenoids being still open, as in fig, 8. Then when 
the sound begins the glottis opens (fig. 4), the form of the 
opening iniuencing the kind of voice, whilst the degree of 
tension of the cords will determine the pitch. 

During inspiration the edges of the true vocal cords 
may occasionally be close together, as in sobbing, and it 
has been pointed out by various observers that during 
inspiration the false cords are easily separated, even when 
they touch, and during expiration, owing to dilatation of 
the ventricles, they come together and may readily close. 
Thus, from the plane of the cords, the true cords are most 
easily closed during inspiration and the false cords during 
expkatiom i Wylhe cl^^ in 1865 that the false 

vocal cords play the chief part in closure of the glottis 
during expiration (^dm. Med Jour., 1866). Lauder 
Branton and Gash have confirmed Wyllie’s results, and 
have shown further that the function of the false cords is 
to close the glottis and thus fix the thorax for muscular 
effort; and they adduce many facts from comparative 

^ A cheap aoid efficient form of anto-laryngoscope wag constructed 
by the late Dr David Foulis, and may be had from Messrs. W, B. 
Hilliard & Son, 65 Renfield Street, Glasgow. 


anatomy in favour of this view, these cords being strongly 
developed in those animals whose habits render fixation 
serviceable, whilst, on the other hand, they are absent or 
weakly developed in animals where fixation is of little or 
no service {Jour. Amxt. and Physiol., vol. xvii.). 

During the production of the chest voice, the space 
between the arytenoid cartilages is open, and between the 
vocal cords there is au ellipsoidal opening which gradually 
closes as the pitch of the sound rises (see figs. 9, 10, 11). 


Fig. 9. Fig. 10. 

Fig. 9.— Chest voice, deep tone, t, epiglottis ; or, glottis ; rs, false vocal 
cord; ri, true vocal cord; rap, ary-epiglottidean fold; ar, arytenoid carti- 
lages. (From Mandl) 

Fig. 10. — Chest voice, medium tone, orl, ligamentous portion of glottis ; 
ore, portion of glottis between arytenoids; remaining description as in flg. 
7. (From Mandl.) 

During head voice, the opening between the arytenoids is 
completely closed ; the portion between the vocal cords is 


I Fig. 11. Fig. 12. 

Fig. 11,— Chest voice, higli tone ; description same as for figs. 7 and 8. (From 
Mandl.) 

Fig. 12. — ^Head voice, deep tones. I, tongue ; e, epiglottis ; pe, pharyngo-epi- 
glottidean folds ; ae, ary-epiglottic folds ; rs, false cords ; ri, ti’ue vocal cords ; 
g, pharyngo-laryngeal groove ; ar, ai’ytenoid cartilages ; c, cuneiform carti- 
l^es ; 0 , glottis ; r, inter-arytenoid folds. (From Mandl.) 

open, but in place of being almost a narrow straight slit 
as in chest voice, it is wide open so as to allow an escape 
of more air (see fig. 12). The condition of the cords 
during falsetto is, according to Muller, one in which the 
I cords can only vibrate at their margins, and especially in 
; the middle, in consequence of the false cords iiressing 
downwards upon them. Oertel, on the other hand, states 
that in falsetto the cords vibrate throughout their length, 
“ but that they form nodal lines parallel to the free borders 
of the loops or bellies of vibration ” (Beaunis). Probably 
in these circumstances the membranes become much 
thinner, Oertel also found that during the falsetto voice 
the epiglottis became erect, the apices of the arytenoids were 
directed backwards, and the whole larynx became narrower 
but longer from before backwards. Behnke says that, in 
the 'production of the “small register,” the mechanism 
“consists iu: the formation of an oval orifice in the front 
part of .the glottis which contracts the more the higher the 
voice ascends, the vocal ligaments being, in the hind^er part, 
pressed together so tightly that scarcely any trace of a slit 
remains” (Lennox Brown and Behnke, op. cit). Illing- 
worth ^ of opinion that falsetto (and even the ordinary 
voice) is produced in the “ same way as the mouth is used 
in whistling ” (see Edin. Med. Jour., 1876). This view 
may be true to some extent as regards falsetto, but it will 
not hold good for the ordinary voice. 

The crico-thyroid muscle is supplied by the superior 
laryngeal branch of the pneumogastric nerve, and all the 
other rnuseles by the inf erior or reeurreut laryngeal branch 
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of the same nerve. The superior laryngeal is also the 
sensory nerve of the larynx. Stirling has found ganglionic 
ceUs in the course of this nerve Paralysis of the motor 
fibres causes aphonia, or loss of voice. If one cord is 
paralysed the voice may he lost or become falsetto m tone 
Sometimes the cords may move in breathing or during 
coughing, but be motionless during an attempt at the pro- 
dnction of voice. Earely, incomplete unilateral paralysis 
of the recurrent nerve, or the existence of a tumour on 
each cord, thus making them uneq^ual in length, may cause 
a double tone, or dipkthoTigia (Turck) Hoarseness is 
caused by roughness or swelling of the cords. 

On the history of the theories of voice production, see Longet’a TraUi dt 
Phyiiologie, 1869, vol 11 p 788, and Gavarrefa PJwnatum et Audition, 1877, 
p Ml An excellent hlhllogntphv la given in Beannla'a Phyiiologie Eumaine, 
1881, voL U p. 946 , alao In Qoaln'a Anatomy, 1882, voL II p 688 (J. G M ) 

VOTBOH, a manufacturing town of France, in the de- 
partment of Is^re, stands on the banks of the Morge (a 
tributary of the Iske) and on the lower slopes of a moun- 
tain nearly 2500 feet high, 15 miles north-north-west of 
Grenoble on the Lyons rsSway. Some 30 or 35 factories, 
employing from 4000 to 5000 persons, are engaged m the 
production of a kind of cloth that takes its name from the 
town ^toilea de Voiron), and the industry is carried on in 
the neaghbourhood also, every inhabitant having his loom 
Table hnen, silk stuffs (2000 looms), and liqueurs are also 
made, and there are paper-mills, bleachworks, foundries, 
edge-tool factories, and building sheds. The monks of 
La Grande Chartreuse have stores at Voiron in connexion 
with the railway. A fine modern church was built from 
1864 to 1873 in the style of the 13th century. The chief 
attraction of the town lies in the fine views it possesses 
of the mountains of Grenoble and the valley of the Ishre. 
The population m 1886 was 8576. 

VOITUKE, Vhjceot (1598-1648), the best writer of 
vera de societe that France has yet produced, and one of 
the most influential preceptors of classical French prose, 
was bom at Amiens in 1698 His father was a well-to-do 
wine merchant^ who had connexions with the court, and 
it is one of the charges brought against Voiture that he 
was unnecessarily ashamed of his origin At any rate he 
soon obtained a position in society, being appointed by 
Gaston d'Orl6ans to various oflfices in his household. 
Voiture had been well educated, and had profited both by 
bis education and by the school friendships which it enabled 
lum to make. He was early introduced to the Hfitel de 
KambouiUet, and travelled in the suite of Monsieur, or on 
missions, a good deal both in and out of France, on one 
occasion extending his jonmeyings as far as Ceuta, 
whence he wrote a letter of elaborate gallantry to 
Mademoiselle Paulet. Although a follower of Gaston, he 
made friends with Bichelieu, and was one of the earliest 
Academicians. He also received appointments and pen- 
sions from Louis Xin. and Anne of Austria, and became 
altogether a very prosperous person. During Ins lifetime 
he, bVfl most of the literary men of his time who were not 
either dramatists or serious scholars, published nothing in 
book form, but his verses and his prose letters were the 
delight of the coteries, and were copied, handed about, and 
admired more perhaps than the work of any contemporary. 
This coterie success has, it would seem, done them more 
harm than good in the eyes of postenty. When the long 
and rather wearisome history of the quarrel between the 
Uramistes and the Jobelins (partisans of the respective 
merits of a sonnet of Voiture addressed to a certain Xlranie 
and of another composed by his younger rival Benserade 
on the subject of Job) is mentioned, the modem reader is 
apt to suppose that the interest of the affair is merely one 
of antiquarian gossip Vet it is diflicult to think of any 
living writer who could surpass, or of any writer living 
during the last two centuries who could have surpassed, the 
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mixture of gallantry and sincerity in the Uranie sonnet. 
Another famous piece of his of the same kind, “ La Belle 
Matineuse,” is less exquisite, but still very admirable, and, 
generally speaking, Voiture deserves the praise given to 
him at the head of this article. His prose letters, if less 
interesting to the present generation, are full of lively wit, 
and are historically even more important He ranks with 
Jean de Balzac as the chief director of the reform m 
French prose which accompanied that of Malherbe, and 
preceded that of Corneille, in French verse. Hor is there 
any one to whom more than to Voiture (who was for many 
years almost an arhter elegantvirum. in hterary matters) 
the escape of French prose from the over-legislation which 
had such injurious effect on French verse can be ascribed. 
The fault of the century — a tendency to elaborate and 
“ metaphysical ” turns of phrase — affected him to a certain 
extent, but in a mild form , and, on the whole, he was the 
Frenchman of letters of the old school who hM been least 
favourably treated by the resurrection of taste for that old 
school which the present century has seen. It may seem 
absurd, but is probably just, to ascribe this absence of 
enthusiasm in part to the fact that the most uryust 
censnres of the extreme classical school passed harmless 
by him. Boileau had no abuse for him, and the 18th 
century read him with pleasure. The militant spirit of 
Somanticism had therefore nothing to avenge Voiture 
lived a careless and Epicurean life for just fifty years, 
and died at the outbreak of tie Fronde, which killed the 
society to which he was accustomed, on the 26th of May 
1648. His works were first published two years later, and 
a characteristic and rather absurd literary quarrel, which 
made a great noise at the time, broke out, on the subject 
of his literary merits, between his friend Costar and a 
certeiix Sleur de Griac. The standard modem edition 
of Voiture is that of Ubicmi, 2 vols , Paris, 1855. 

VOLCANOES. See Geology, vol. x. pp. 240-254. 

VOLE (Germ. Wuhlmaus, Fr. Campagml). This word, 
little known as it is to the majority of English people, is 
the proper name for a genus containing three of the com- 
monest of our English mammals, namely, the water, bank, 
and field voles, — animals generally c^ed “ water-rat,” 
«red field-mouse,” and ^‘short-tailed field-mouse" respect- 
ivdy. The scientific name for the group is ArvkoLa, a 
genus which, with the lemmings and two or three other 
genera, forms the subfamily Arvicolinse of the great Rodent 
family Muridae, whose proper place in the general system 
is shown under Mammalia (voL xv. p 419). 

The voles, as a whole, are distinguished by their squat 
and heavy shape, their slower and less graceful move- 
ments, very small 
eyes, blunt snout, 
inconspicuous ears, 
andshortenedlimbs 
and tail, in all of 
which points they 
are markedly con- 
trasted with the 
true rats and mice 
of the genus Mua^ 
the only animals 
with which they 
can be confounded Molars of Water-Vole {Arvicola ampkibivsy, 
But by far the top view, 

most important characteristic of the voles lies in their 
molar teeth, which have been said to form “tbe perfection 
of Rodent dentition ” from their wonderful specialization 
and adaptation to the purpose of grinding vegetable 
substances. These teeth, three in number on each side 
of each jaw, are rootless, that is to say, they go on grow- 
ing during the whole life of the animal at the same rate 
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tliat they are worn down by use, jnst as is the case with 
the incisors, whose rootless condition is a characteristic 
of the whole Rodent order. Each tooth consists of a 
variable number of prismatic pillars formed externally of 
enamel and internally of the softer dentine, their section, 
as produced naturally by wear, being as is shown in the 
wo(^cut, a figure which may be compared with that given 
of the true murme dentition under Mouse (vol. xvii. 
p 5) The general prismatic appearance of the teeth, how- 
ever, is only due to the bending in at regular distances of 
the external enamel walls of the tooth, to such an extent 
that the enamel touches that at the opposite side of the 
tooth and thus shuts ofi a greater or less number of dentinal 
spaces, triangular in section. Owing to the manner of 
growth of the teeth their general pattern of spaces and 
angles is but httle aSected by age and wear, remaining 
practically the same throughout the life of the animal On 
this account the variations in the pattern have been very 
generally used as a means of characterizing the different 
genera, subgenera, and species of the group, although their 
value for this purpose has of late been questioned, and a 
new classification proposed, entirely ignoring the tooth- 
characters, and bas^ more upon external peculiarities. 

Without entering into the characters of the different 
sub-groups of the voles, it may suffice to say that each of 
the Siree species found in Great Britain belongs to a dis- 
tinct suhgenns of jimcoZa, and therefore the three together 
give a fair idea of the extent to which the subgenera differ 
from one auothar. These three specie are the following : — 
1. The common ‘Water-Vole {Arvicola amphibius) is as large as 
the hoose-iat, with which it is so often confused, hut possesses 
of course the hluff-headed appearance and short tad characteristic 
of the voles. Its for is long, soft, and thick, of a nniform grizded 
brown all over, except when, as is not uncommon,^ it is wholly 
black. Its tml is about half Idle length of ihi head and body, and 
its hind feet are unnsnally long and powerful, although not 
webbed, and have five rotmded pads on tneir lower surfaces. Its 

spaces'-— m the upper jaw the first, or anter^r, has 6, the second 
4, and the third 4, of which the last is very irregular in ahap^ and 
IS sometimes itself divided into two, maMng 6 in aU; in the 
lower jaw the first has 7 spaces, of which the S antenor are 
generally not fully separated irom one another, the second has 6, 
and the third 3. These numbers foi* the difl’erent teeth are taken 
as the characters of the sahgenus Palvdtcola of Dr Blasitis, by 
whom this method of subdiviaing the group was first mtrodu(»d 
The water-vole is one of the commonest English mammals, and is 
perham tiie most often actually seen of all, owing to its diurnal 
instead of nocturnal habits. It frequents rivers and streams, 
huEThWing deeply into their hanks, and in this way often causmg 
oonsldeTaDle damage. Its food consists almost wholly of water- 
weeds, mhes, and other vegetable substances, hut, hke so many 
other rodents, it will also eat animal food on occasion, in the sha^ 
of insgct^ mite, or young birds. The female has during the warm 
season of the year three or four litters, each of from two to seven 

S The range of the water-rat extends over the whole of 
i and North .Asia, from England to Ohina, but is not found 
in Ireland, where, curiously, no species of Arviaola is indigenous. 

S. The next British species, representilig the subgenus Agneola 
of Dr Blasius, is the common Eiela-Yole, or short-taued field-mouse 
(Ajvicoia c^pv^is), about the size Of a house-mouse, ,but with a 
short stumpy body, end a tail only about one-third the length of 
the head ana body combined. Its hind feet have six pads on their 
ii|^tipr surfaces. Its colour is dull grizzled brown above, and 
^jj^-wjute 2*8 molar teethhave reepectivalT R 6, and 

spaces above, and 9, 6, and 8 below. The fiela-vole is 
qajanonest of our smaller mamm^ and frequents 
gardens in enormous number^ often domgvery 
oonit^taihl? pl^iga in the latter owing to its fondness for mirdeu 
wodiite atf p$ai \ 1 1 is spread over the whole of Qreat Britain 

from the^ Abroad its range extends from 

Finland to.Nerfhi^ltaIW(aik4 fimmFmncteiand Hnain to Russia. 

S. k of niuch the size end 

gftnsrd fism-volS, but may be dis- 

Imger ears, 'attaons to 

ahoat half the length of the My. j Its molar teeth 

present charactera so diffitreri j6|4 ^t|o|e of all pIM voles as 
to have caused it to be oft^ lcOkedft]|>cm an 

entuely distinct genus, for which thA Used:. 
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Them chief distinction hes in the fact that, unlike those of all 
other voles, ffieir pulp-cavities close np in adult life, and 
they form distmct roots, more resembling those of the oidinai'y 
rats and mice. The enamel spaces of these teeth number respec- 
tively 6, 4, and 6 above, ana 7, 3, and 8 below The habits of 
this species are m every way similar to those of the field-vole. 

Its range in Great Bntam extends northwards to Moiayshme. 
beyond which it has not yet been observed Abroad it is found 
all along the north temperate zone from France to China, and 
IS replaced in North America by a ebsely alhed animal known as 
Arvieola gapjpen. It is probable, however, that both these foims, 

AL. gappem, and A glareolua, are only southern climatic offshoots 
of a stiU more northern species, the Arvtcola rviHus of northern 
Europe, Sibem, and Aiotio America. 

The foreign species of vole number about 40, of which 
about 10 are European, 20 Asiatic, and 10 North American, 
none bemg found either in Africa, India (except in the 
extreme north), Australia, or South America. The group 
is therefore one peculiarly characteristic of the temperate 
parts of the northern hemisphere. (o. T.) 

VOLGA, The, the chief river of European Russia, rises See voL 
in the Valdai plateau of Tver in north-western Russia, xxi 
and after a winding course of 2326 miles (1040 in a 21 
straight line) falls into the Caspian at Astrakhan. It is 
by far the largest river of Europe, those next in length, 
the Danube and the Ural, being only 1736 and 1478 
milfta respectively, while the Rhine (825 miles) is shorter 
even than two of the chief tributaries of the Volga, — ^the 
Oka and the Kama Its drainage area, which includes 
the whole of middle and eastern as well as part of south- 
eimtern Russia, amounts to 668,300 squaxe miles, thus 
exeeedir^ the aggregate superficies of Germany, France, 
and the United Engdom. A hundred tributaries of the 
Volga are navigable for an aggregate length of 14,600 
mfles, a distance greater than the aggregate length of all 
the railways of England and Wales. The drainage area 
embraces twenty-one provinces of the Russian empire, or, 
in other words, nearly the whole of Great Russia proper, 
and has a population of nearly 40,000,000 The most 
populous regions of Great Russia are situated within the 
Volga basin, and cities like Moscow, Nijm-Novgorod, 
Saxatoff, Simbirsk, and Kazan, as well as many others, are 
indebted for their growth and present importance to thefr 
situation on the Volga or its tributaries But the real 
“ basin ” of the Volga is not hmited to its drainage area. 

By a system of canals which connects the upper Volga 
with the Neva, the commercial mouth of the Volga has 
been transferred, so to speak, from the Caspian to the 
Baltic, thus ma^g St Petersburg, the capital and chief 
seaport of Russia, the chief port of the Volga basin os well 
Other less important canals connect it with the Duna and 
the White Sea (Riga and Archangel) ; while a railway only 
40 miles in length joins the Volga with the Don and the 
Sea of Azoff, and liiree great trunk lines bring its lower 
parts into connexion with the Baltic and western Europe. 

Traffic on the river and its tributaries is carried on by 
more than 760 steamers, 20,000 barges and boats, and 
60,000 rafts; upwards of 4,000,000 tons of various goods, 
valued at 600,000,000 roubles (m weight one-half and in 
value three-fourths of the total merchandise on Russian 
rivers) are carried. If in addition some 60,000 rafts of 
timber not included in the preceding statistics are reck- 
oned, the timber floated in the basin of the Volga exceeds 
by nearly a million tons the total weight of merchandise 
carried on the 13,000 miles of Russian railways.^ 

Eke Volga rises in the extensive marahea covering the Western 
TWis of ihe Valdai plateau, where the Dtina also &s its'on^n 
Small streamlets languidly drculate from marsh to marsh, so that 
1 See ‘■‘The Volga as a Means of Communication,” hy Prof. 
Bognslavskiy, St Petersburg, 1887 (Rnsskn), 'bemg toI. ix. of the 
Smiok of the Imrtitnte of Roads and Commamoations. The above 
length, of the Volga is taken from this work, hased on recent smivays, 
and Is therefore more accurate than the length given by M, Strelhih&y 
(I978milffi) and Gen. Tillo {2108 miles). 
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it 19 very difi0.ciilt to say wMcli of these ought to be regarded as 
the real source. Lake Seliger was formerly so considered , but at 
present that distmction is given to a small spring tiiokbng into n 
wooden trough fiom beneath a small chapd in the midst of on 
extensive maish to the south of Seliger (67° 10' N. kt.) The 
honour has also been claimed of kte, not without pkusibility, 
for the Runa nvulet ^ Recent exact surveys have ^own those 
marshes to bo no more than. 665 feet above sea-level. The stream 
fli-st traverses several small lakes, all having the same level, and, 
after its junction with the Rima, enters Lake Tol^o. A dam 
recently erected a few miles below that kke, with a storage of 350 
million cubic yards of water, makes it possible to raise the level of 
the Volga as for as the Sheksna, thus rendering it navigable, even 
at low water, from its 65th mile onwards. Unlike most other great 
n vers, the Yol^ has thus no “upper conrse” among the mountains. 
From the Valdai plateau, however, its descent is rapid, until at 
Tver its level is only 420 feet Before reaching this point it has 
joceived numerous small tnbutanes, so as to be already 300 yards 
lu breadth, with a volume of more than 4000 cubic feet per second, 
and a minimum depth at low water of 19 inches. The Tvertsa is 
connected by the Vyshniy-Vototchok Canal with the Tsna, a tribu- 
tary to the llsta and Volkhofi^ which flows to Lake Ladoga, — the 
first of the three systems of canals which, as already remarked, 
have removed the commercial mouth of the Volga to the Baltic. 
From Tver the Volga is regularly navigated, although not without 
some difficulties on account of the shallows and sandbanks. It 
flows nortb-east along a broad valley to join the hloio^ and the 
Sheksna, two important tributaries connected ^ the Tikhvmsk 
and hlariinsk Canals with the tribntanes of Lake Ladoga. Of these 
two sterns the latter is much the more important, and the town 
of Ryumsk, at the mouth of the Sheksna, has therefore become the 
chief port of tho upper Volga 

From its j'unction with toe Sheksna the Volga flows ivith a very 
gentle descent towards the south-east, past Yarostavl and Eoatroma, 
along a broad valley hollowed to a depth of some 150 and 200 feet 
m the Permian and Jurassic deposits lu feet, its course is through 
a succession of depressions formerly flUed with wide lakra, and 
connected by links When the Volga assumes a due south-east 
direction it is already a krge nver (8250 cubic feet per second, 
rising occasionally in high flood to os much as 178,360 cubic feet); 
of its numerous tribntanes, tbe Unzba (386 miles, 330 navigable), 
from ihe north, is the most important 

The next great tributary is tbe Oka, which comes from the south- 
west after having traversed, on its course of 920 miles, all the 
Great Russian provinces of central Russia. It nses m Ord among 
Intis which ako send tnbutanes to the Dnieper and the Don, and 
receives on tho left the Upa, tbe Jizdra, the Ugra (300 nules), 
navigable up to Eozelsk, the Moskva, on which steamers ply up to 
Moscow, the Klyazma (395 nules), on whose banks arose the Middle 
Russian principality of Suzdal, and on the right the navigable 
Tsna (256 miles) and Moksha. Every one of these tnbutanes is 
connected with some important event in the history of Great 
Russia, and the drainage area of the Oka is a temtory of 97,800 
square miles. It has been maintamed of late that, of the twonvers 
which nnite at Nijni-lirovgorod, the Oka, not the Volga, is the chief, 
and the feet is that both m length (818 miles) and m drainage area 
above the junction (89,500 square miles), as well as m the aggregate 
length of its tnbutanes, the Volga is the inferior. But, on the 
other hand, the Volga contnbutea on the whole the largest volume 
of water, although in flood the Oka here also has the aovantage. 

At its junction with the Oka the Volga enters the brood lacus- 
trine depression (see Russia) which must have commumcated with 
the Caspian during the Post-Phocene period by means of at least 
a broad strait. Its level at low water is only 190 feet above that 
of the ocean. Immediately below the junction its breadth ranges 
from 860 to 1760 yards, and even at the lowest water (m 1878) it 
had a minimum depth of 6^ feet The valley, which is nearly 
7 miles wide, but at several places is narrowed to less than 2 miles, 
shows evident traces of having ongmated from a succession of 
elongated lakes, the shores of which bear numerous traces of the 
dwellings of prehistoric man from the Stone Age. There ore many 
islands which change their appearance and posation after each 
inundation. On the right it is jomed by the Sura, which drams 
a krge area and brings a volume of from 2700 to 22,000 enhic 
feet of water per second, the Vetlnga (465 miles long, of which 
365 are nang^le), from the forest-tracts of YarDsiavi, and many 
smaUer tnbutanes; then it turns south-east and descends to 
another koostrine depression, where it receives the Kama below 
Kazafl, 800 miles below its junction with the Oka, and only 110 
feet above the sea. Remains of moUnsos still extant in the Caspian 
occur extensively throughout this depression and up the lower 
Kamo. 

The Kama, which brings to the Volga a coutnbution ranging 
from 62,600 to 144,400 cubic feet and occasionally reaching even 
616,000 cubic feet per second, might again be considered as the 

* Kagozln, Valffa, St Petarstnrg, 1881, 6 vote. (Entslan), eummorized to 
BqaioJKdmj^a JMe Wolga una Iielpsli^ 1887. 
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more important of the tu o rivera. It nses in Vyatka, takes a wide 
sweep towards the noith ond east, and then flows south aud south- 
west to join the Volga after a coiuse of no less than 1120 miles 
A great number of imiKutaut nvers join it-— the 'Wishero, coming 
fionithe depth of the forest region, the Kosva, so impoitant for 
the export oi metallic wares from the Ural woiks, the 'Tchusovaya 
(430 miles), which receives the Sylva and connects the Ekatciiubuig 
mining distncfc with central Russia , and finally the Byeiaya (800 
nules), winch, together with the Ufa, its tributary, waters tho fertile 
lands of the Bashkirs, rapidly being settled now by the Russians. 
A fcemtoiy larger than France is thus brought into eonneiaoii with 
the peat artery of Russian indnahial hfe 

Along the next 738 nules of its course the Volga — now from 680 
to 2600 yards wide — ^fiows .south -south-west, with but one gieat 
bend at Samaia. At this point, where it pierces a range of limestone 
hills, the course of the nvei is very picturesque, fringed as it is by 
high clifls which nse about 1000 leet above the level of the water 
(which IS only 64 feet above the sea at Samara) Along the whole 
of the Samara bend the Volga is accompanied on its right bank by 
high clills, which it is constantly undermmmg, while wude lowland 
areas extend on the left or eastern bank, and are intersected by 
several old beds of the Volga. At Saratoff (y.u.) the cliffs are 
bemg undermined so rapidly that a broad beach now separates the 
chief channel of the nver from the city. Very few streams of any 
importance join the Volga in this part of its conrse. Still, at 
Ekatennenstadt, a few miles above Saratoff, the volume per second 
for the two years 1834 and 1886 appears to have been as much 
as 384,000 cubic feet In flood 1,427,000 cubic feet per second 
has been recorded (Boguslavskiy) In the lower portion of this 
section the Volga hM already passed below sea -level (68 feet below 
at Tsaritsyn) 

At Tsaritsyn tbe Volga reaches its extreme south-western limit, 
W’here it is separated from the Don by an isthmus of only 40 miles 
in width The isthmus is too high to be crossed by means of a 
canal, but a railway at Duboffka bnngs the Volga iiito some sort 
of connexion with the Don and the Sea of Azoff. At Tsaritsyn 
the nver takes a sharp turn m a south-easterly direction towoms 
the Caspian, it eutera the Caspian steppes, aud some 60 miles 
below Tsaritsyn sends off a branch — tho Aklituba— which accom- 
panies it for 380 miles before falling mto the Caspian. Here the 
Volga receives no tributaries ; its ngbt bank is skirted by low hills, 
but on the left it spreads freely, joming the Akhtuba by many 
branches when its waters are high, and floodmg the country for 
fiom 15 to 36 miles. The width of the main branch ranges from 
620 to 3500 yards, and the depth exceeds 80 feet. The delta proper 
begins 40 miles above Astrakhan, and the branches subdivide so 
as to reach the sea by as many as 200 separate mouths. Below 
Astrakhan navigation is difficult, and on the sand-bars at the 
mouth the maximum depth is only 12 feet in calm weather, — a 
depth increased or dimmishad by a few feet according to the force 
and direction of the wind. 

The figures given above, showing as they do how immensely 
different in volume is the nver at diflerent periods, help to indicate 
the greatness of the changes which are constantly going on in the 
channel and on its banks Hot only does its level occasionally 
nse m flood as much as 50 feet and cover its low-lpig hanks for a 
distance ranging from 6 to 15 miles , even the level of the Caspian 
18 considerably affected by tbe sudden influx of water brought by 
the Volga. The amount of suspended matter brought down is of 
course correspondingly great ; and, were it not for the action of the 
wmd m driving bac^ masses of water at the month of the Volga 
and thus filling up lakes where the mud is deposited, the bar at 
Astrakhan would soon become so silted up as completely to pre- 
sent navigation All along its course tho Volga wastes its h^ks 
with great rapidity , towns and loading ports have constantiy to 
be shifted farther back. The shoals and shallows are continually 
changing, and maps of the nver made for a series of conseoutiYe 
years ore of the greatest interest to the physical g^grapher. 

The question os to the gradual demccatiou of the Volga, and its 
causes, has often been discussed, and in 1838 a committee which 
included Karl Baer among its members was appomted by the 
academy of sciences to investigate the subject ; no positive result 
ViKfl , however, been arrived at, pnuoipally on account of the want of 
regular measurements of the volume of the Volga and its tributaries, 
—measurements which began to be made on scientific principles 
only in 1880. Still, it may be reg^ed as established that during 
the last thirty years new (fallows have appeared in ihe upper 
Volga, and. the old ones have increased in size ; while if we go Sack 
two or three centuries it is indisputable that nvers of the Volga 
basm which were easily navigable then are now hardly aeeessiwe 
to the smallest (^t. The desiccation of the nvers of Russia has 
been often attributed to the steady destruction of its forests. But 
it is ob^ous that there are other general causes at work much more 
imporinnt, — causes to which the larger phenomena of the general 
desiccation, of all rivers of the northern hemisphere in the dffieita 
of Siberia and Turkestan, as well as m Russia, must he attributed. 
The gradufd elevation of the whole of northern Russia and Siberia, 



280 VOLGA 

and the consequant draining of the morehes (see NovGtonoD), IS one dise divides again, 8 mill ion cwts. of corn, fisb, &c., leave the 
of them. , the anring-np of lakes all over the northern hemisphere, Volga to be earned north-westwards towards TambofF, while the 
a process which la going on so rapidly (see Tomsk), m consequence remainder is earned on farther north, up the Volga, receiving on 
of ^e deepening of the outflows of lakes and the oessation of supply the way considerable additions of com from the fertile tracts of 
to the lakes wmch remained after the glaciation of the northern Samara and the steppes of Orenburg, which are connected with 
hemisphere, is another ; and bofii causes are amply sufficient to Samara by rail. At Samara the flow again divides, and part of it 
explain the known phenomena ^roughont the historical penod is sent again north-west, via Penza, to Eyazhsk; there the three 
The deqjcoatin'n of the Russian rivers is only one instance of the north-western currents which leave the Volga respectively at 
general desiccation of the northern parts of the Old "World, of which Tsantsyn, Saratoff, and Samara reumte after having taken m com 
so many instances have been given nnder Russia, Tubkestan, from the fertile re^ons of Tnmboff and Eyazafi, so that nearly 20 
Tbansoaspiait Eboion, and Sibeuia. million owts. of com and other produce leave Ryazhsk to ho earned 

Fisheries, — The network of shallow and still limans or “cut- on to Moscow. But the flow of com ascending the Volga does not 
offs” m the delta of the Volga and the shallow waters of the dimmish, and Samara sends farther north no less than 14 million 
northern Caspian, sweetened as these are by the water of the Volga, owts., chiefly com. At Ko za fl the volume of ti'affio is 16, 200,000 
the Ural, the Kura, aud the Terek, is exceedingly favourable to owts (18 milhon cwts. of corn). Here a new mass, consisting of 
the breeding of fish, and as a whole constitutes one of the richest 11 milion owts. of com, Sj of various metals, 4 of salt, and 6 J of 
finhiTig grounds of the worli As soon as the ice breaks up in the miscellaneous merchandise, all shipped down the Kama, joins the 
delta innumerable shoals of roach {Leucuseus rutilua) and trout former, so that the total amount of merchandise forwarded from 
{InteiQtrvtia leuaekihys) rush up the nver. They are followed by Kazafl up the Volga reaches 85 million cwts The Sura, the Oka, 
the great sturgeon {Acipenser huso), the pike, the hream, and the and the v etluga add tbeur com, timber, and manufactured goods, 
pike perch {Leucio^ca sandra) Later on appears the Caspian and the volume reaching Hiim-lSrovgorod amounts to 88 million 
herring {Olupea caapia), which formerly was neglected, hut has now cwts. Here the stream divides once more while manufactured 
become more important than the various species of sturgeon; tiie goods brought m to the Nym-lSrovgorod fair are dispersed from it 
stoigeon (A stellalus) and “wels” (Siluriis glams, see voL xxii all over Russia, nearly 10 million cwts. of various merchandise 
p 67) follow, and finally the sturgeon Aeipenser giUdenst^lti, so (4 milli on of com) are sent by rail to Moscow, but the ^eat bulk 
much valued for its caviare In search of a gravelly spawning- (28 milhon cwts.) contioues to move up the nver, receiving on the 
ground the sturgeons go up the river as far as Sarepta (260 milesl way more timber from the Unzha, and sending some com north- 
The lamprey, now extensively pickled, the sterlet {A. ntihenus), wards to Vologda and Archangel. 

idle tench, the gudgeon, and other nver species also appear in "When the traffic reaches Rybinsk, we find that it consists of 20 
immense numbers. Ho less than 16,000 men, partly from central million cwts of com and flax, and 6J million of metals, metallic 
Russia, are engaged in the fisheries of the lower Volga and its delta, and manufactured goods, hides, leather, and so on. At Ryhmsk it 
while on the waters of the northern Caspian there are as many again subdivides into thiee branches; one (6,800,000 cwts., chiefly 
as 8000 fialung-hoats, giving employment to something like 60,000 of com) is discharged and sent by rail to St Petersburg; another 
persona. From the end of June onwards immense trawl-nets, some- (2,800,000 cwts.) contmnes up the Volga to enter the V^hniy 
tunas a mile in length, and. occasionally taking at one haul as Votot^ok and Thkhvinak canal-systema ; and the third and largest 
many as 40,000 bream, 160,000 roach, and 200,000 herrings, are (16 milhon cwts., almost entirely com and flax) moves along the 
continually at work, and it is estimated that 8,600,000 cwts of Mariinsk system towards Lake Lfluioga and St Petersburg. Masses 
various fish, of the value of 16,000,000 roubles, are taken annually of timber and wood for fuel are added to it from the forest tmets 
in the four fishing districts of the Volga, Ural, Terek, and Kura, of the lake distnet,— the Syaa and the Volkhoff bringing together 
Seal-hunting la also earned on off the Volga, and every year about nearly 17 million cwts , chiefly wood, eo that finally 14,000,000 

40.000 of the Fhoea intulina are killed to the north of the Man- owts. of com and fiax, 81,800,000 of limber and wood, 16,000,000 

gbisblak peninsula. Pishing is extensively earned on along the of building matenals, and 4,000,000 of misc&Qaneons goods roach 
entire course of the Volga and its tributaries, as dleo in tbe^es St Petersburg, which thus is the real seeport of the Vol^ basin, 
of its mper basm. The goods traffic down the nvet is much less important in 

IK-Oovermg —In winter the numberless tributaries and sub- weight, hut relatively greater in value. Its prominent feature is 
tributaries of the Volga become eo many highways for aledgea thaamonntof wood sent to supply the provinces of Samara, Saratoff, 
The ice lasts from 90 to 160 days according to the climatic condi- and Astrakhan, as well as the lower Don, which now have very few 
tiotas, and breaks up earlier in its np)er course thou in some parts or no forests. But the 8^ million cwts. of wood and timber which 
lower down. The average date of the break-up is April 11th reach Samara on boats are hut a trifle in comp^on with what is 
at Tver, and 14 days later about Kostroma, from whion point a floated in the shape of rafts. The down traffic ui manufactured 
regular acceleration is observed (Apnl 16th at EAzaA, April 7th at goods is still more important. The great bulk of those exported 
Tsantsyn, and March 17th at Astrakhan). Similarly, the average J^m St Petersburg is sent to Moscow by rail, and thence distn- 
dates of freezing are Hovember 2Sd at Tver, November 20fch about buted by rail over central Russia, but part of it is sent by rail 
Kostroma, December 7th at Kazali, 20th at Tsantsyn, and l7tii at to Rybinsk, and thence shipped down the Volga. Moscow sends 
Astrakhan. Thus the river is opki for an average of 226 days at its goods for the same purpose, partly to Yaroslavl, and partly to 
Oatashkoff and Tver, 216 days at Koatromaj and 209 atEmesnma; Hijni-Hovgorod (by rail), as also does Vladimir Hym-Hovgorod 
from Hijui-Fovgorod, where the average is 224 days, there is a distributes the merchandise all over eastern Russia, sends it up 
regular increase ^Sfi^ys at Kazaft, 241 at Samara, 257 at Tsantsyn, the Kama to Siberia, and ships nearly 2 million down the 
and 275 at Astrakhan). There are, however, great fluctuations, Volga. This quanti^ is mcreased by the additions brought by 
the navigation, in aoniB years having lasted only 182 days in the rail to Samara, Saratoff, and Tsantsyn. 

upper (muiae, 169 at Kostroma, and 248 at Tsaritsyn ; whole within According to official returns the aggregate amount of goods loaded 
the last eighty years tiiaxima of 260 days in the upper course and in the basm of the Volga amonnts to nearly 4 million tons, valued 
288 in the lower courae have been observed. The tnbntanes are at 160 million roubles (2 million tons, 100 mfidiona worth, on 
navigable for penods ranging from 180 to 246 days. the Volga proper) ; trustworthy authorities, however, consider the 

im^.^The chief Volga traffic is up nver, the amount of real value of goods loaded in iilie basin of the Volga to he not less 
merchandise which reaches Astrakhan being nearly fifteen times than 600 milTion roubles, exdusive of nearly 34 million tons of 
less than that reaching St Peterabnig by the Volga canals The timher and fuel. 

details of this traffic are highly characteristic of the present Formerly tens of thousands of “burtald” were employed in 
ecouomiolifa of Eussia. Ten nulbon owts offish, salt, and naphtha dragging ooats up the Volga and its tributaries, hut thm method 
are despatched from Ast rak ha n ; this contingent is soon swelled to of traction has disappeared unless from a few of the tiihutanes 
J2 miflions at Tsantsyn by the salt bron^t by rail from the Horse-power is stiE Pensively resorted to along iiie three canal 
Ba^nntchak ^t-lakes From Tsaritsyn 7 million cwts of fish, systems The first large steamers of the American tj^pe were hunt 
sahv and naphtha are despatched by the first of the three railways in 1872. Steamers are now very common ; in 1886 as many as 
wldtii^tmerae Enasia from sonth-east to north-west and connect 766 were already in use on the VoM and its tnbntaridi, and 
tiiC lofcwf Vol^ Tsith the Baltic. ConsideTable amonnts of com of these only ono-ei^th were not built within the Volga basin 
ar^t SdMlJtq Mds totsl on way towards the north-west; and, itsolfl One-thnd of them used naphtha as fuel Of barges and 
while sah^ and naphtha axe discharged for use at various other light vessels an immense vanety of types are now m use ; 
points in ifficEd^ Russia, tha flow of com continues to swell; during 1885 no fewer than 20, 6lD vessels were afloal^ and during 
portions of It sepf to Moscow from Hryazi and Orel, hnt tihe the last thirteen years the annual average of vessels bmlt on the 
remainder tWi as to tedch Riga to the amount of "Volga and its tnbutanes has been 6080 (4,180,000 roubles). 

9.800.000 cTi^, Oftwm <md flaa!* Lmge numbers of tiiem are broken up after a smrie voyage. 

)^l|0|QpOCwtB.> ebiefty of fish, salt, and Mstory.—Hh.^ Volga was not improbebly known to the early 
gaphthai, Tsarl^rt, b%t|#fr4 to aacmdmg traffic reaches Greeks, thou^ it is not mentioned by any of the wnters previous to 

toatoff it has increased 4t> Chidiy by the addition Ptolemy, who all oonfoondad the Oasp^ with a gulf of the Arctic 

df com from the garatoff stmpej TtNe ^e onrient of merchan- Ocean. According to Ptolemy, the Rha fe a tnbutary of an in- 
1 anrt tenor sea, formed from the confluence of two great nvers, the 

188S and 1887: Graphical of at| ^ I88t 1 ^ 4 fB88. sources of which ate separated by tweu'^ deurees of loumtude : but 
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it 18 scaioelj possible to judge from, hia statements bovr far the 
Slavonians had by that tune succeeded in penetrating into the 
basin of the Volga. The Arabian geographers also throw but little 
light on the condition of the Volga (which they knew under the 
names of Itil, Etil, or Atel) dunng the great migrations of the 
8d century, or subsequently under the invasion of the Huns, the 
growth of the great Khazar empire in the southern steppes, and 
of that of Bulgaria on the middle Volga. But we know that in 
tile 9th century the Volga basin was occupied by Finnish stems 
in the north, and by Xhazars and various Turkish stems in the 
south. The Slavomans, driven perhaps to the west, had only the 
VoU^off and the Dmeper, while the Mohammedan Bulgarian 
empire, at the confluence of the Volga with the Kama, was so 
strong that for some tune it was an open question whether Islam 
or Christianity was to gain the upper hand among the Slavoman 
idolaters But, "while the Eussians were driven from the Black Sea 
hy the Khazors, and later on by a tide of TTgnan migration from 
the north-east to the south-west (see p 5 supra), a stream of 
Slavonians slowly moved towards the north-east, down the Oka, 
into the borderland between the Finnish and Turkish stems 
After two eentunos of struggle the Eussians succeeded m coloniz- 
ing the fertile vsEeys of the Oka basin , in the 12th century they 
bruit a senes of fortified towns on the Oka and Klyazma, and 
finally they reached the mouth of the Oka, there founding (m 
1222) a new Novgorod — ^the Novgorod of the Lowlands, now 
Nnni-Novgorod- The great lacustnne depression of the middle 
Volga was thus reached. Under the protection of the forts in the 
norttt-east^ of the forests of Eyazafi in the south, and of the 
marshes of Novgorod and Tver m the north, the Great-Eussian 
nationality freely developed in the fertile valleys of the Oka, 
absorbing the feeble Finniah tribes which formerly peopled them; 
and when the Tartar-Mongolian mvasion came it encountered in 
the Oka basm a dense agncnltural population with many fortified 
and wealthy towns, — a population which the Mongols found they 
could conquer, indeed, but were unable to dnve before them as 
they had done with so many of the Turkish stems. This mvasion 
only checked but did not stop the further advance of the Eussians 
down the Volga ; nay, it partly facilitated it, because it weakened 
the Bulganan empire, and, by keeping up on the lower Volga a 
continual flow and ebb of nomacU, prevented the development 
there of any settled population which might ultimately have op- 
posed the further advance of the Eussians towards the Caspian. 
Two centuries elapsed before the Eussians covered the 300 miles 
which separate the mouths of the Oka and the Kama, and took 
possession of Kazafi. But in the meantime a flow of Novgorodian 
colonization had moved eastward, m the upper portions of the left- 
bank tributaries of the Volga, and had reached the Urals, thus 
opening the way to Siberia, 

"With the capture of Kazafi the Eussians found the lower Volga 
open to their boats, and eight years afterwards they were already 
masters of the month of the nver at Astrakhim. The Tartars and 
Turks of the stapes between the Dnieper and the Volga were thus 
enciroled; the Little Eussians endeavoured to take possession of 
the lower Dnieper, and the Great Eussians already had a Arm foot- 
ing on the lower Volga. The possession of the latter opened a free 

assage to the Don, np the little river Kamyshinka (now dned up 

at aen navigable), wnich gave easy means of crossing the narrow 
isthmus between the Don and the Volga. Thus the lower Don 
was colonized. But two centuries moro elapsed before the Eussians 
opened for themselves a free passage to the Black Sea and became 
masters of the Sea of Azoff and the Cnraea; the Volga, however, 
was their route. Danng these two centuries they fortified the 
lower river, settled it, and penetrated also farther eastward mto 
the steppes, towards the upper Ural and thence to the upper parts 
of the Tobol and the other great Siberian nvers. They penetrated 
also into the northern parts of the Cancasns isthmus, while another 
stream of armed colonization moved up the Kama and its numerous 
tnbutanes, finding the sources of these close to those of the Ob 
and Tobol, they crossed the low watersheds of the Urals and spread 
over northern Siberia, always following the river courses and tak- 
ing advantage of the portages for penetrating from one basin mto 
the next. The entire growidi of Eussia towards the east went on 
from the Volga and its tributaries, and the long line of water eom- 
mnmeation (nearly 1000 miles) which flows from the upper Kama 
(60° N lat ) to Astrakhan (46° 4'), between Europe and Asia, and 
extends as far south as Astrabad on the Caspian (86° Bl' N. lat), 
became the basis for all further advance of Eussia mto Asia. 

BibHoffrapliif — SemenoS’s QsograpMeaX cmd SlatUticOl Lictionarji, S rdla., 
18e8-18M, contains a full blWiOjjraphy of the "Volga and tributaries up to 
date. Sea also Baer’s Kaspische Stuiim, 1887 »q , Hmethausen's Studim 425si* 
Sustland, Baer and Hdmersan’e BeUr&ge^ SpitH nastltrmykh mpest of Volga 
provinces, V Bagoztn’s Volga, 8 vols, 1880-81, with atlas (Russian); K Bogo- 
luboff, The Volga from Tver to Attrakhm (Russian), 1878, S Monasfrr&Iyv 
Illuttratei Eatuibooh of the Volga (Russian), Kazan, 1884; Nyegorodtk^ Sbomii 
(Russian), Redus's GSogre^te TTniversalle, vol v.; Roskoschny, Dve Wolgamd 
ihra Zv^fUtt, Lelpslc, 1887, vol. L (history, ethnography, hydrography, and 
biography, with rteh hlhllogmphloal information) , N Boguiilavsldy, The Volga 
at a Meant cf Communteation (Russian), 1887, mth detailed profile and maps , 
M Bogdanoff, Zirds and Mammals of ihe Black-Sarth Zegion of the Volga, 
1889; Id., “Fauna of Volga,” in Mem. Kaxan Eatar , 1873, Poretyatkovltoh, 


Volga Region in the loth and 10th Centui ies, 1877 , Klopoff, Results of Explora 
tion of Volga Com Trade, 1887 For geology , see the publications of the Geological 
Committceand Mineral Society (maps of yarosMvl and lower Volga), and s 

of Astrakhan Statistical Committee for fishing (P A. K.) 

VOLHYETA, a government of south-western Eussia, 
bounded by tbe Pohah provinces of Lublm and Siedlce 
on the W, Grodno and Minsk on tbe N., Kiefi on 
the E., and Podolia and Galicia (Austria) on the S., 
has an area of 27,731 square miles. A broad and flat 
spur of the Carpathians — the Avratynsk plateau — which 
enters from the west and spreads eastward towards the 
Dmeper, occupies its southern portion, reaching a 
maximum elevation of 1200 feet; another branch of the 
Carpathians in the west of the government ranges 
between 700 and 900 feet at its highest points. Both 
are deeply grooved in some places, and the crags give a 
hilly aspect to the districts where they occur The 
remainder of the government, which is quite flat, "with 
an imperceptible slope toward tbe marshes of Pinsk, is 
known as tbe Polyesie (see Minsk). It is covered by 
impassable marshes (sometimes as much as 400 square 
miles in extent), sparsely interspersed with forests and 
traversed by languid streams, "with low, almost inaccessible 
banks, here and there diversified by sandy dunes. Tbe 
drainage of tbe Polyesie is, however, being vigorously 
carried on, and large tracts of meadow land Have already 
been reclaimed by extensive operations recently undertaken 
by Government. Among the marshes are many small 
lakes, Volbynia is copiously watered by a number of com- 
paratively unimportant nvers which rise in tbe Avralynsk 
Hills and flow northwards towards tbe Dnieper; the 
Pnpet with the Turia, the Styr, the Goryn, the Slutch, 
and other smaller tributaries of tbe Dmeper are navigable 
by small boats, and considerable quantities of timber and 
firewood are floated By tbe western Bug, which separates 
Volbynia from Poland, timber is floated and com and 
various goods shipped to Prussia. 

The geological formation of Volhynia is very simple The 
Avratynsk Bdlls, eonsastmg of granite and varioaa crystalline rooks, 
are covered with, the Chalk, above which in turn axe Tertiary sand- 
stones, sands, and clays containuag lignite The whole is covered 
by Glacial deposits and Lacustnne clays, reaching a great thickness 
in the north Kaolin, pottery clay, and iron ore are the chief 
mmeral products , amber also is occasionally found m the Tertiary 
sands. The climate of "Volhynia, notwithst^ding the influence of 
its marshes, is much milder than that of central Russia withm the 
same latitudes. The vegetation on the southern slopes of the 
Avratynsk Hilla "begins to show something of a "West-European 
character ; oaks, maples, and limes prevail, while on the nortiiem 
slope there are immense forests of Scotch fir. The forests cover 
more than one-third of the entire area, and it is reckoned that 

2.500.000 acres yield timber for building purposes. 

The population of Volhynia in 1884 was 2,090,475, of whom 
nearly four-fifths were Little Russians (from 70 to 91 per cent, in 
vanons districts), there were 30,000 "White Russians and some 

10.000 Great Russians Next in importance to the Russians come 
the Jews, who numbered about 12 per cent, of the popnlation. 
The Poles are variously estimated at from 120,000 to 170,000, but 
are certamly under 7 per cent, of the total population. The 
Germans number about 80,000 Agnculture cannot be smd to 
flonnsh except on the Avratynsk plateau and its slopes hut is stall 
the chief occupation, and more than one-third of the area is under 
crops. The fertile soil of the south produces a surplusage of com, 
which 18 either used in distillenes or exported; the average crops 
from 1883 to 1886 were 1,606,000 quarters of rye, 650,000 of wheat, 

1.146.000 of oafc^ 894,000 of barley, and 1,082,000 of pototoes. 
Hay is exported, but cattle-hreeding has been almost stationary 
since 1850 In 1888 there were 606,500 horses, 665,050 cattle, 
and 671,600 Sheep Wool is exported. Beet is largely grown for 
sugar (38,000 acres, producing 4,800,000 cwts , having been under 
this crop in 1886) Ihe cultnre of tobacco is rapidly extending 
(7000 tAacco plantations yielding about 8000 cwts of tobacco in 
1886). In the Polyesie the principal occupations are connected 
with the export of timber and firewood, the preparation of pitch, 
tar, potash, and various wooden wares, and boat-hmlding. The 
wild hoar, bear, fox, and hare are hunted. 

The manufactures in 1884 yielded 18,884,000 roubles, as against 
only 2,866,000 in 1860. The goods prmcipally produced are sugar, 
spirits, woollen doth, paper, ^na, and metal wares. Wool, com, 
XXIV. — 36 
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hides, and taUow are partlj' manufactured -nitlim the government, 
and partly esiiorted to Elga and Poland. Volliynia is traversed 
hy a railway from Kieff net Berditcheff to Brest-Litovsk, with 
branches to Lnblm and to Lemberg The traffic by this line is 
considerable, and the Eadzivnlolf custom-house, on the Austnau 
frontier, is one of the most impoitant in Russia. 

VolhjTua IS divided into twelve districts, the chief towns of 
which are Zhitojiiu (q v.), which had 54,830 inhabitants in 1884, 
Dubno (7256), Kovel (13,980), Kremenets (10,500), Lutsk (18,770), 
hTovgrad Volhynskw (13,590), Ostrog (18,520), Ovmteli (6480), 
Eadiiviloff (7350), Eovno (7300), Stoo-KonstontiiiofiE (17,980), 
and Zasiavl (10,120) 

Yolbynia has been inhabited by Slavomana from a remote 
antiq^mty In Nestor’s Aanals its people are mentioned under the 
name of Dulehs, and later in tho 12th century they wore known as 
Yelhymans and Buzhans (dwellers on the Bug). From the 9th 
century the towns of Yolhynia — Yladimir, Ovrutch, Lut^, and 
Dubno— were ruled by descendants of Rank, and the land of 
Yolhynia remained independent until the 14th century, when it 
fell under Lithuania In 1659 it was annexed to Poland, and 
so remained until 1795, when it was taken possession of by 
Russia. 

YOLlirEY, CoNSTANTET FRANgois Chassebceuf, Cosite 
DE (1757-1820), was born at Craon, on February 3, 1757, 
of a good but not noble family, and educated first at the 
neighbouring provincial towns of Ancenis and Angers, then 
at Paris. According to the common and curious hahit of 
the time and country he was at first suruamed Boisgiraia, 
but afterwards assumed the name of Yolney "V^en he 
was about four and twenty he acquired some reputation 
by an essay on the chronology of Herodotus, and was 
introduced into literary and philosophical society. He 
then did what was at the time not common, common as it 
has become since. Having inherited a sum of money, he 
visited the East and ^ent some four years in Egypt and 
Syna, writing the hktory of his travels when he returned, 
and publishing it in 1787. He had not merely travelled 
but had learnt Arabic, and had studied the pohtics as well 
the topography of the countries he visited. Of the 
former study he gave evidence the year before the Eevolu- 
tion by some GoTtmderations on the war between Eussia 
and Turkey. He was a member both of the States- 
General aud of the Constituante, and distinguished himsAlf 
as an ardent reformer. lu 1791 appeared the book Lea 
Rvineay by which he is known to a great many people who 
have never read it. It is a kmd of essay on the philosophy 
of history written from the phUoaophe point of view, 
and of course containing some direct and much oblique 
Tnapifeatalaon of phdoaopha antipathy to religion. It 
is probable, however, that those who, after the lapse of 
a i^tmy, read it under the inyiression of the strong 
dentEUci^tions of it by some orthodox writers of its own 
and immediately succeeding times will be not a little 
auipnaecL The book, of which the full title is Lea Muiaieay 
MhikoBtwn, aur lea Rivoluttom des Rmpires, purports to 
contiwn the discourses of a traveller among the ruins of 
Palmyra with a very 18th-century genius. Volney was a 
gexd deal more than a mere author. He tried to put hia 
politico-economic theories into practice in Corsica, where 
in 1792 he bought an estate and made an attempt to 
cultivate colonial produce. He was thrown into prison 
c^inng the Jacobin triumph, but escaped the guillotine, 
fas sonm time professor of history at the newly-founded 
lectured there, and published his lecture, 
e journey to the TJuited States, tho 
form in a book (chiefly geographical) 
year he republished and much 
He was not a 

partisan^ |i^ip a^mod^raj^man, a savant, 

and a fafid hy the empomr, 

wIk) made hinsi ft the senate, of 

wM(i' he wfta' 01^ <f tnembera. The 
restoration in thb mi haalMt his will, 

and he hecame ft peejr <4 of 


the Institute and latterly of the Academy proper, and, 
besides his historical, political, and (as the 18th century 
imderstood philosophy) philosophical studies, was a philo- 
logist of some power. He died at Paris on April 25, 
1820, and his complete works appeared soon afterwards 
in 8 volumes. 

Yolney has been called the last of the ;philo8op7ies, and so, if date 
and emmenee together be considered, be was It may, as in many 
8ucb cases, be donbted whether his identification with a powerful 
hut one-sided movement was more of service than of disservice to 
him. No donht it stimulated Ins work, but it also cramped and 
distorted i1^ — the cunoua and not wholly mtelbgihle attitude of the 
whole school towards Chnstiamty showing itsett distinctly m Inm 
as a prejudicing and naiTowing force He was, however, an accurate 
observer, a thinker of acuteness and onginahty if not of great 
width or depth, and master of his pen in no ordinary degree His 
style suffers from the general defeola of 18th-centiiry French prose, 
in being thin, colourless, and devoid of flavour despite its clearness 
and brilliancy. But it serves him as a most excellent vehicle 
both of description and of argument. 

YOLO, a town and seaport of Greece, on the east coast 
of Thessaly, at the head of the gulf to which it gives its 
name. Yolo hes just below the mouth of the little river 
Orchestus, near the west foot of Mount Pehon, on the 
southern verge of an undulating and extremely fertile 
plain, which stretches thence nortiiwards beyond Larissa, 
aud which is skirted on the east by the chain above which 
tower Pehon, Ossa, and Olympus The town, which has a 
mixed population (1881) of 4000, comprises three distmet 
quarters . — the kastro, enclosed by walls and inhabited 
(^efly by Turks ; the scala, or port, centre of the trade 
and shipping; and the squahd Grseco-Jewish suburb, which 
stretches from near the kastro to the coast. Yolo, which 
is regularly visited by the Austrian, French, and Greek 
steamers plying weekly between thePirseus and Constanti- 
nople, is the only outlet for the produce of northern Greece. 
The exports (tobacco, hides and sMns, fruits, olive oil, raw 
silk and cocoons, &c ) were valued in 1886 at £31,000, 
while the imports (cereals, cotton goods, petroleum, sugar, 
hardware, &c.) amounted to £259,000. 

The castle of Yolo stands on or dose to the site of Pagasoe, whence 
the gulf took the name of Sinus Pagasffius or Pagasicus, and whicjb. 
was one of the oldest places of which mentSn ocem’s m tho 
legendary history of Greece From this port the Argonautio expedi- 
tion was said to have sailed, and it was already a nourishing place 
under the tyrant Jason, who from the neighbouring Pherm ruled 
over all Thessaly Two miles farther south stand the rums of 
Demetnaa, founded (290 B 0 ) by Demetrius Poliorcetes, and for 
I some time a favounte residence of the Macedoman kmgs On the 
oppMitfl side of the httle inlet at the head of the gulf nses the hdl 
of Episcopi, on which stood the ancient city of lolcus. Heie Dr 
Loilmg discovered lu 1888 some uudorgronnd sepulchral chamhera 
rMembling those of Mycence and Orchomenus. 

YOLOGDA, a government of north-eastern Eussia, 
having Archangel on the NT., Tobolsk on the E., Perm, 
Y^tl^ Kostroma, and Tarostavl on the S., Novgorod and 
Olonetz on the W. This immense government, which 
comprises an area of 165,500 square miles, stretches in a 
north-easterly direction for 800 miles, from Novgorod to 
the TJrals, including the broad depression drained by the 
Sukhona from the S.W. and the Yytchegda from the N.E., 
he^-waters of the Dwina. From the Win of the Yolga 
it m separated by a flat, swampy, and wooded swelling, 
where -Ote heads of tributaries belonging to both Arctic 
and Caspian drainage-areas ire closely intermingled. The 
eastern boundary of Yologda follows the mam water- 
paarting of the Urals, which has but few pomta over 3000 
feet ; wide parm^ or woody plateaus, fill up the space 
betweeiL the main. Urals and the southern spurs of the 
TimMsk Mouutains, in the upper basin of the Petchora, 
and it is above tiie parmas-— especially over those which 
are nearest to the Urals proper — ^that the highest summits 
of the Urals rise in tiie form of dome-shaped mountains 
(Tellpose, 6540 feet above sea-level ; Hoste-pikr, 4956 feet ; 
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Idjed-kashenij 4225 feet). The Timansk hlountains are a 
swampy pla^-eau, where the rivers flowing either to the 
Dwma or to the Petchora take their rise m common 
marshes, so that on the Mytva portage boats have 
to be dragged only a distance of three miles through 
marshy forests to be transported from one system to the 
other. 

Permian sandstones and cupriferous slates cover most of the 
temtoiy , only a few patches of Jurassic clays ovei'he them , while in 
the east, in the Uial jjarTims, coal-beanng CaihoniferoiiSj Devonian, 
and Silurian slates and limestones appear, eovermg the crystalline 
slates of the mam iidge Vast layers of boulder clay and Locns- 
trme deposits cover the whole. Eock*salt and salt springs, non ora, 
millstones, and grmdstones are the chief mineral products , but 
mining is in its infancy. 

Yologda IS profusely watered, as many as 4800 nvers and streams 
have been counted on its maps The Sukhona, which rises m the 
south-west and flows north-east past Vologda, Totma, and Yelikiy 
Ustyug, IS navi^hle for 375 miles. After its junction with the 
Yug (390 moles long), which comes from the south, it becomes the 
Dwma, which flows north-west, and receives the Yytohegda, another 
great nver, 740 miles long and navigable for 670 miles, winch, how- 
ever, waters a nearly unmhabited region. The Luza, a tributary 
of idle Yug, is also navigated for more than 260 miles. The 
Petchora, which flows through eastern Yologda, is an artery for 
the export of com and the import of fish m the Petchora region, 
otherwise difficult of access. The Pmega, the Mezeii, and the Yam, 
aU balongmg to the Arctic basm, nse m northern Yologda m 
the south-west the Sukhona is connected by means of Lake Kuhen- 
skoye and the canal of Alexander of 'VVurtemberg with the upper 
Volga, ISTumherless amallei lakes occui, and maizes cover a con- 
siderable part of the surface 

The climate is severe, the average yearly temperature being 
86“ F at Yologda (Jan , 10“ 7 , July, 63“ -6) and 82= 6 at Ust- 
S>solsk (Jan., 4 8 , July, 61“ 7) 

The flora and the physical aspects present a great variety of 
characters as the traveller moves north-east down the Sukhona and 
np the Yytehegda, towards the parmaa of the Petchora. In the 
south-west the forests are cleared, and the dry slopes of tlie hills 
are covered with fields and meadows ; the population is relatively 
dense, and nearly one-quarter of tlie area is under crops There is 
a surplus of grain, which is used for distilleries, and apples are 
extensively cultivated The flora is middle-Russian. Farther to the 
north-east the climate grows more severe , hut still, until the Dwma 
13 reached, com succeeds weU, and there is no lack of excellent 
meadows on the nyer-terraoes. Flax is cultivated for export , but 
only 4 per cent, of the area is tilled, the remamder hemg covered 
with thick fix forests, with occasional woods of deciduous trees 
(birch, aspen, elder). At about the 46th degree of east longitude 
the larch appears and soon supersedes the fir. Several plants 
unknown m western Russia make their appearance {Stlene tartanea^ 
AnthyllusvidTieraria^ JEuphniia pahistris, Filago arvensis. Lycopo- 
dium complanatmn, San^iaorba officinalis). The Verairum is 
especially diaracteristio : it sometimes enoroachas on the meadows 
to such an extent as to compel their abandonment. The region of 
the upper Mezeh (the Udora) agam has a distinctive character. 
The winter is so protracted, and the snowfall so copiom that the 
Zynans axe aomenmes compelled to cl«ix away the snow from their 
barley-fields. But the summer is so hot (a mean of 64° for the 
three summer months) that barley npena withm forty days after 
being sown. The Timansk plateaus ore a marked boundaiy for the 
nudole-Ensaian flora Those to the east of them are uninhabitable ; 
even on the hanks of the nvers the elimate is so severe, especnally 
on account of the icy northern wmds, that rye and baney are 
mostly grown only m orchards The whole is covered with quite 
impenetrable forests, growing on a soil permeated with water 
Mosqmtoes swarm m the forests; bu-ds are rare The Siberian 
cedar begins, and the lun e-tree disappears. Fir, cedar, pme, 
and larch chiefly compose the forests, with birch and aspen on 
their outsldrta Hunting is the chief occupation of the Zynan 
inhabitants. 

The population (1,172, 260 m 1883 as agamst 960,860 in 1861), 
consists miefly of Clreat Russians (88 per cent.), and Zyriaus (12 
per cent. , only 7 per cent, accordmg to Eittich). The Zyrms 
— a Finnish stem aim to the Permiana— constitute the hulk of the 
population on the Urol slopes. They formerly inhabited the Kama 
and Vyatka basins, and call themselves Komi-yurt, or Romi-yas,and 
in the 14th century the Russians hardly distinguished them from 
the Penmans , hut they were compelled to migrate northwards into 
the basins of the Dwina and Pet^ora, and even across the Urals, 
by the religious fanatieism of the earlier Chnstum missionaries. 
A portion of them now hve in Arch^gel (about 15,000), and ■^eir 
aggrt^te numbers are estimated at from 100, 000 to 120, OOO, but the 
figores are yerjr uncertain, as they are often hardly dj^nguishable 
from the Bussmns, whose religion and habits ttiey have assumed. 


They differ widely from the western Finns in having dark eyes and 
hair; them honesty is preverbial, as also is their mdustry They 
grow com amidst the forests, after having patiently cleared them, 
and rear cattle, hut are pre-eminently hunters Their “aitels," 
guided by a pnmitive compass, penetrate hundreds of miles into 
the virgm forests, and bnug m vast quantities of sqmriel furs and 
feathered game , they fell timber for export, and gatner cedar-nuts, 
but in doing so are rapidly destroying the cedai-tree 

The chief occupation of the Russians is agriculture, and the 
average crops of 1883 to 1SS5 weie rye, 786,000 quarters , barley, 
926,000, oats, 925,000, other grains, 197,000; and potatoes, 
107,000 quarters In 1888 they had 229,500 horses, 620,200 cattle, 
and 392,900 sheep They also fell timber, prepare tar, pitch, and 
potash, and manmacture wooden utensils. In the south-west they 
pursue a variety of domestic trades (spinnmg, weaving, sewing of 
plam cloth, Ac ) The manufacturing industiy is xopiesented by 
a few ironworks, distilleries, paper-mills, and a vaiiety of small 
mannfectnrea ; their aggregate production ivas only f 274,600 in 
1884 Salt was raised in 1881-84 to the average amount of 65,000 
cwts. Flax, linen cloth, hnseed, butter, tai, pitch, timber, aud 
furs are the mam items of e^ort, the chief cenfres for trade hemg 
Vologda, Yerkhovajsk, and Ustyug. 

Yologda is divided into ten distncta, the chief towns (with 
populations in 1881) hemg Vologda (17,025), Gryazovets (2226), 
Kadmkoff (1520), li^olsk (1880), Solvytchegodsfc (1320), Totma 
(3880), Ustyug Yehkiy (79S0), Ust-Sysolsk (4100), Yelsk (1410), 
and Yarensk (1250) (P. A. K.) 

VOLOGDA, capital of the above government, is situated 
in its south-western comer, 302 miles to the north-east of 
Moscow, with which it is connected by rail vki TarostavL 
It IS an old town, having many relics of the past in its 
churches, including one which dates from, the 12th cen- 
tury, and the cathedral founded in 1565. The educa- 
tional mstitutions are m a better state than in many 
other provincial towns. Vologda, though a place of only 
17,025 inhabitants in 1881, is a considerable commercM 
centre, — flax, linseed, oats, hemp, butter, and eggs being 
bought to a large amount in the neighbouring districts 
and in Vyatka, and exported both to St Petersburg and 
Archangel. 

Yolo^a existed as a place of commerce as early as the 12th cen- 
tury. It was a colony of Novgorod, and, owing to its advantageous 
position and the enterprise of the Novgorod merchants, it grew to 
be a populous city. It caxided on a brisk trade in flax, tellow, and 
furs, wniffii were sent in from Ustyug Telikiy, — another important 
colony of NoTOorod ; while the Bymo-ozero merchants brought to 
Yolo^ and Ustyug com, leather, and various manufactured goods 
to be bartered ^aj^t furs, or to be shipped to Klotmogory, at the 
mouth of the Dwina. In 1273 it was plundered by the prmce of 
Tver in alliance with the Tartars, but soon recovered. Moscow dis- 
puted its possession with Novgorod until the 16th. centoiy, the 
Moscow pnnces intrigued to find support amidst the poorer inliabi- 
tants against the richer Novgorod merchants, and four succes- 
sive times Vologda had to fight against its metropolis. It was 
de&iitely annexed to Moscow in 1447. When Archangel was 
founded, and opened for foreign trade in 1663, Yologda became the 
chief depdt for goods exported through that channel. They were 
brought on sledges from Moscow, Yarorinvl, and Rostroma; and 
special yaona, or post stations, were mamtam^ to connect Yologda 
with Moscow. Many foreigners lived at Yologda, Fletcher, the 
British envoy, stayed there, and the &6t Russian envoy to Bntam 
came originally from Yologda Polish hands plundered it in 1618, 
and the plague of 1648 devastated it; hut it maintained its com- 
mercial importance until the foundation of St Peteiaburgi when 
Russian foreign trade took another channel. 

VOLSCL See Lpalt, voL xiii. p. 445, and Eomb, voL 
sx. p. 739-741. 

VOLSE^ or VowsK, a district town of Russia, in the 
government of Sarato^ aud 90 miles to the north-east of 
that town, on the nght hank of the Volga, was a century 
ago but a small village (Matykovo) , recently, however 
it has grown to be one of the important towns on the 
lower Volga, and its populatiou has rapidly increased from 
23,500 in 1860 to 36,315 in 1885. It is built in a 
narrow valley between chalk clifis, and has a large 
cathedral and a market; it is surrounded by gardens, 
the produce of which is exported to Hijni-Novgorod — 
1 gardening being also a distmctive feature of the wealthy 
I and populous neighbourmg villages. 
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VOLTA, AxEsaAinDBO (1745-1827), was bora at Como 
on Pebraary 18, 1746. In 1774 be was appointed pro- 
fessor of pbysics in tbe gymnasium of Como, and m 1777 
he left his native town for the first time to travel through 
Switeerland, where he formed an intimate friendship with. 
De Sausanre In 1779 a chair of physics was founded in 
Pavia, and Volta was chosen to occupy it. In 1782 he 
undertook a journey through France, Germany, Holland, 
and England, and became acquainted with nearly all the 
scientific celebrities of that day. In 1791 he received the 
Copley medal of the Koyal Society. In 1801 Napoleon 
called him to Paris, to show his experiments on contact 
electricity, and a medal was struck in his honour. He 
was made a senator of the kingdom of Lombardy. In 
1816 the emperor of Austria made him director of the 
philosophical faculty of Padua. In 1819 he retired, and 
settled down again in his native town He died on Mardi 
6, 1827. 


The first published paper of Volta {De V^ AUractiva Ignis 
Mectria) dates from 1769, it contains no new facts, but deservra 
our attention as showing us the knowledge with which Volte set 
out on his journey of discovenes, and the theoretical speculations 
which seem to have given him the first impulse to experimental 
work Franklin, who was then justly considered the great authority 
on these matters, had endeavoured to explain electrical phenomena 
hy the mutual repulsion of the particles of an electrical substance 
and the attraction between that electrical substance and ordinary 
matter. Volte tried to simplify the theory by assuming an action 
only between the electrical substance and matter, and he tells ns 
that be explained his views in a letter to the Ahb6 Nollet when 
he was mneteen years old. The way in which he endeavoured to 
account for the phenomena of attraction and repulsion and the 
phenomena of the Leyden j'ai have no interest for us to-day, hut that 
part of his paper in which he showed the application of his theory 
to tiie generation of electricity is of histoncm importance, for m it 
we can trace the germ of many future discovenes. He imagines 
all bodies in the natural state to contam electncity m such propor- 
tion that they are in electncal equihbnum. He believes iliat his 
experimental results obtained by rubbing metals with each other 
show this. But when bodies are brought mto close contact, as, for 
instenoe, in friction, adopting the views of Boscovich, according to 
which attraction and repulsion alternate at small distances, he con- 
siders that the attractiona of electricity and matter may alter and a 
new electrical eqmhbrium will establish itself. He asks the question 
whether dnnng the progress of chemical action, such ns solution, 
mixture- ot fluids, combustion, in which the j^rticles of matter 
change their position, there is no disturbance of electrical equi- 
librium. He expresses his conviction that t^ is the case, and 
explains the experimental difficulties which prevent a proof, but 
expresses a hope that he will succeed in obtaining signs of 
electrical action during chemical operations. He mows how 
atmospheric electricily mi^t ho accounted for in accordmce witii 
these views. 

The ijiincipai^oint of interest in his second paper {Nbous ae 
SimpliciMTivm M^siricmm TerOaniimmAp^ectiis) is the attempt 
to explain electriM rnsnlationhy arepulmon between the insulating 
matter imd elactricity. The mfinence of i^acovich in this attempt 
to explain everything by forces and centres of force is here opparent 
Theoiy thus seems to have given Volta the first impulse to his 
electrical inquiries, but as he went on with, his experimental work 
the firm establishment of facts took the first place in his mmd , and 
after the first -two papers we find hardly anything speculative m 
his writings. 

On June 10, 1775, Volte announced the construction of the 
eleotrophoTus in a letter to Pnestley, asking Mm, as the histonan 
of electncity, how far tlie discovery was new. The remaindm of 
the year seems to have been taken up with improvements in the 
Qoustrpction of the_ apparatus. A letter to De Saussure 
iDf trteteof the electrostatic capacity of conductors. Although 

Cavendish had treats the same subject in a 
tile researcbCs of Cavendish have only 
nech pt«bils|i0d,®pd,Vblte's expenments are a great advance 
Pfilwhed at the time. The constrac- 


p^j^ei^hpdVbite's expenments are a great advance 
published at the time. The constrac- 
b6n of bmijcatiotis to the study of electncal 

at Ms dimosal he re- 

turaedto lB«dsp4paaei:^ andtriedto discover 

^ of ^ectodlyJl,^g^J5^(|^^^^Jat^Qn:andebIdli- 

at Iwt behoved hhnaelf te obteiMite ^ectiieal 


jflfoote during ^ ev^wtion^f wafei 

tnentswere madeiu Paris m themresentei)ffil^Vf»RW»»^ r. 


We know now that evaporation by itself does not cause a difference 
in electric potential, and that Volte's effect was due to fnction of 
the vapour generated against the sides of the vessel , hut this has 
oiOte been established quite recently. 

The results on electncal effects due to evaporation led Volta to 
the closer investigation of the phenomena of atmos^enc electncity, 
a subject wMch seems always to have had a special attraction for 
hun. Between 1788 and 1790 he wrote nine letters on Meteorologvj. 
Elettrwa, addressed to Lichtenherg, The first two letters treat of 
electncal measurements For the pith ball electroscope he substi- 
tutes the strew electrometer, in which the angle of divergence of two 
electrified straws is measured. Different electrometers of vanoua 
sensitiveness are carefully graduated and compared with each other. 
Hor is this all Volta has never as yet received the credit of havmg 
constructed the first absolute electrometer, and for havmg compared 
Ms other mstmments with it, so that it would he possible now to 
refer all his measurements to absolute units. His electrometer 
consisted of a balance, one pane of wMch was a flat round disk. 
Below this disk was placed a larger parallel plate, conducted away to 
earth, and stops were arranged so that the disk could not approach 
the plate nearer than 2 inches. In the unelectnfied state the 
balance was in a state of equilibrium When the disk is electrified 
it la attracted towards the plate but kept at its proper distance by 
the stops ; weights are then added in the other plate of the balance 
until the disk is torn away from the stops. 

The remainmg letters addressed to Lichtenberg contam obser- 
vations on atmosphenc electncity and on the action of points 
and flames m discharging electncity. The reader cannot help 
feeling how very little more we now know about these matters 
than Volta did. 

It was probably in 1790 that Galvani first made the observa- 
tions which have rendered him celebrated He was struck by the 
muscular contractions ot a frog which had recently been killed and 
skmned, and was lymg on a table near an electncal machine, which 
was accidentally set to work. In order to see whether he could 
obtain similar contraction from atmosphenc electncity, he sus- 
pended the thigh of a frog by means of a hook from an iron railing, 
and found the contraction whenever the musde touched the railing 
He tned to account for the observation by assummgthat the nerves 
and muscles of the animal body formed a kind of Leyden jar, which 
was discharged whenever an external circuit brought them into 
deetneal contact. Volta at first agreed to this explanation, hut bis 
own expenmenta soon, led him to change his opunon. It is very 
instructive to road tbe vanous letters and essays m which Volta 
desmuhes his observations and his reasoning which gradually led 
Mm up to tho construction of the electncal pile. Hia whole ex- 
perimental traming as well as the speculations of hia early youth 
seemed to force him on in tlie right path, and m this work, as indeed 
in Ms whole cai-eer, none of the dmeovenes seems due to chance 
The muscle of the frog soon appeared to him to he nothing hut a 
very delicate dectrometer, and he made use of it as such. The 
conductors he divided mto two classes. Conductors of the first 
kmd,_to wMch carbon and the metals belong, he showed to become 
electrified by contact, but m such a way that equihbrium is estab- 
lished m each circuit, so that no current of electricity can he 
produced by any arrangement containmg conductors of this class 
only. Conductors of the second land are what we should now call 
dectrolytes. An electric current is produced whenever a circuit is 
arranged^ between two conductors of the first kmd and one of the 
second kind It is impossible hero to enter into the history of this 
now celebrated contact theory, but, although opinions may differ 
on the interpretation of some of the e^nments, there is not much 
in Volta’s writings on this subject which could be called incorrect 
even at the present day. Volte’s electric pile was first desenhed m 
a letter to Sir J. Banks, then president of the Koyal Society. The 
letter is dated March 20, 1801^ and it was read before the Society 
on June 26 of the same year. The pile consisted of a number of 
dpsks of tin and an equal number of dmks of silver or copper The 
zinc and fan plates are m contact, and each pair is separated by 
some porous matter wMch is kept moist. He describes a number 
of experimental results obtamed with this pile, and finally shows 
that all the effects produced are the same as those wMch can he 
obtained from electrical machines^^d that therefore “galvanism ” 
and “electricity” are identical Volta lived to see the remarkable 
^elopment of his science at tlie hands of Sir Humphry Davy, 
Oersted, and AmpSre, hut he was no mathematician, and the 
TOhjBct grew beyond his powers. He recognized this with that 
mnk honesto which is apparent in all hia writinm, and dunug the 
last twenty-five years of his life he pnbhshed nothmg on elecwical 
sulgeets. 

A complete history nf Volta’s writings ought to take in much 
wMch must he omitted here. His inveSfagatious on gas analysis, 
and hia very intaresting paper on the expansion of gases hy heat, 
deseiwe, however, to be mentioned. He showed the causes which 
had led different experimenters to such inconsistent Jesnlts, and 
^Wished independently what js now known as the law of 
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VOLTAIRE, rBANgoisMAEiE Abouet de (1694-1778), 
■whose real name -was FEANgoia M a-rte Arouet simply, 
was born on the 21st of November 1694 at Pans, and was 
baptized the next day. His father "was Francois Aronet, 
a nota^ j his mother was Mane Marguerite Daumaxt 
(sometimes, but less correctly, spelt D’Amnard, apparently 
because her family was noble). Both father and mother 
were of Poitevin extraction, but the Arouets had been for 
two generations established in Pans, the grandfather being 
a prosperous tradesman, and the father, as has been said, a 
stdl more prosperous notary. The Arouet family are heard 
of in Poitou as far back as the early 16th century, and 
appear to have always belonged to the yeoman-tradesman 
class. Their special home was the town of St Loup 
Voltaire "was the fifth child of his parents — twin boys (of 
whom one survived), a girl, Marguente Catherine, and 
another boy who died young, having preceded him. Not 
very much is known of the mother, who died when Voltaire j 
himself was but seven years old. She seems, however, to have 
had dehcate health, and she pretty certainly was the diief 
cause of Voltaire’s early introduction to good society, the 
Abb6 de ChfLteauueuf (his sponsor in more ways thn.n one) 
having been her friend. The father appears to have been 
somewhat peremptory in temper, but neither inhospitable 
nor tyranmcal. Marguerite Arouet, of whom her younger 
brother was very fond, married early ; the elder brother 
Armand was a strong Jansemst, and there never was any 
kind of sympathy between him and Fraugois 

Voltaire appears to have received no very regular 
education till he was ten years old ; but the Abb6 de 
Ch&teaiineuf instructed him pretty early in belles lettres 
and deism, and he diowed when quite a child the unsur- 
passed faculty for facile verse-making which always distin- 
guished him, and to which the hterary tastes and models 
of the time lent themselves "with especial readiness. But 
at the age just mentioned he was sent to the College 
Louis-le Grand, which was under the management of the 
Jesuits. This was m 1704. He remained there till 1711. 
It was his whim, as part of his general liberalism, to 
depreciate the education he received ; but it seems to have 
been a very sound and good education, which beyond all 
doubt formed the' basis of his extraordmardy "wide, though 
never extraordinarily accurate, collection of knowledge 
subsequently, and (a more important thing still) disciplined 
and exercised his literary faculty and judgment. Nor can 1 
there be much doubt that the great atten’tiou bestowed 
on acting — the Jesuits kept up the Renaissance practice 
of turning schools into theatres for the performance of 
plays both in Latin and in the vernacular — had much to 
do with Voltaire’s lifelong devotion to the staga It must 
have been in his very earliest school years that the cele- 
brated presentation of him by his godfather to Ninon de 
Lendos took place, for Nmon died in 1705 She left 
him two thousand hvres “ to buy books with.” Voltaire’s 
school experience appears to have been mnch more iika 
that of English schoolboys than like the dreary imprison- 
ment of which in later days Frenchmen have generally 
complained. He worked fairly, played fairly, hved com- 
fortably, made good and lasting fnends. Some curious 
traits are recorded of this life— one being that in the 
terrible famine year of Malplaquet a hundred francs a year 
were added to the usual boar^g expenses, and yet the 
boys had to eat jpam bis. 

Hia troubles began when, in August 1711, at the age of 
17, he came home, and the usual battle began between 
a son who desired no profession but literature and a father 
■who, in those days not quite unreasonably, refused to con- 
sider literature a profession at all. For a time Voltaire 
submitted, and read law at least nominally, doing quite 
other things besides or instead of that study. The Abbd 
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de Ch^teauneuf died before his godson left school, but he 
had already introduced him to the famous cotene of the 
Temple, of which the grand prior Vendfime was the head, 
and the poets ChauUeu and La Fare the chief hterary 
stars, and which chiefly existed for purposes of sometimes 
elegant and sometimes by no means elegant dissipation. 
It does not appear that Voltaire got into any great scrapes, 
and the anecdotes recorded of wild oats time of his 
are harmless enough. But his father naturally prognosti- 
cated httle good to him, from such society, and tried to 
break bun off from it, by sending him first to Caen and 
then in the suite of the Marquis de Ch&teauneuf, the 
abb4’s brother, to the Hague. Here, however, he got into 
what^ in the paternal eyes at least, was a far worse scrape 
than staying out at mght or wasting his substance on the 
purchase of coaches and horses He met a certain Olympe 
Dunoyer (“ Pimpette ”), a girl apparently of respectable 
clmracter and not bad connexions, but a Protestant, 
penniless, and daughter of a hterary lady whose literary 
reputation was not spotless. The mother discouraged the 
afeir, and, though Voltaire, with an early display of hia 
afterwards famous cunning, tried to avail hims elf of the 
mama for proselytizing which then distingnished France, 
his father would not hear of the match, and stopped the 
whole affair by procuring a leitre de cachet, which, however, 
he did not use. Voltaire, who had been sent home, sub- 
mitted, and for a time pretended to work in a Parisian 
lawyer’s office. But he again manifested a faculty for get- 
ting into trouble, — this time in the still more dangerous 
■way of ■writing libellous poems, — so that his father was 
glad to send hiin to stay for nearly a year (1714-1715) 
■with Louis de Caumartm, Marquis de St Ange, in the 
country Here he was still supposed to study law, but as 
usual really devoted himself m part to literary essays in 
part to storing up that immense treasure of gossiping 
history which was afterwards one of his most unique pos- 
sessions. Almost exactly at the time of the death of 
Louis XIV. he returned to Paris, to fall once more into 
hter^ and Templar society, and to make Hie tragedy of 
CEdijpe, which he had. already ■written, privately known. 
He was now introduced to a less questionable and even 
more distinguished coterie than Vend^me’s, to the famous 
"court of Sceaux,” the circle of the beautiful and am- 
bitious Duchesse du Mame. It seems, though it is not 
certainly known, that Voltaire lent himself to'Sie duchess’s 
frantic hatred of the regent Orleans, and helped to com- 
pose lampoons on that prince. At any rate, in May 1716 
he was exiled, firat to Tulle, then to Sully. He was 
allowed to return, but again fell under suspicion of ha^ving 
been concerned in the composition of two violent hbels, — 
one in Latm and one in IVeneh, — called from their i^t 
words the Puero JRegnante and the Pai vu, was inveigled 
by a spy named Beauregard into a real or burlesque con- 
fusion, and on May 16, 1717, was arrested and sent to the 
Bastille. He remained there for eleven months, recast 
CEdipe, began the JSmriade, and determined to alter hia 
name. Ever after his exit from the Bastille in April 1718 
he was known as Arouet de Voltaire, or simply Voltaire, 
though legally he never abandoned his patronymic. The 
origin of the famous name has been much debated, and 
attempts have been made to show that it actually existed 
in the Daumart pedigree or in some territorial designation. 
The balance of opimon has, however, always inclined to the 
hypothesis of an anagram, on the name " Aronet le jeune,” 
or "Aronet L j.,” u being changed to v and 3 to i according 
to the ordinary rules of the game. If it be so, the much 
despised art of the anagraiumatist has the triumph of pro- 
ducing one of the dozen or score most famous names in 
literary history. 

A further “exile” at ChAtenay and elsewhere succeeded 
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tlie imprisonmentj and thongli "Voltaire was admitted to 
an audience by the regent and treated graciously it is 
clear that he was not trusted, and the inconveniences he 
had safEered for a time induced even his incorrigibly 
mischievous nature to keep quiet (Echpe was acted at 
the Thi^itre Frangais on 18th November of the year of 
release, and was very well received, a not dissimilar rivalry 
between parties to that which not long before had helped 
'Addison’s Gaio assisting its success It had a run of 
forty-five nights, was acted at court, and brought the author 
not a httle money m profits and presents, besides a gold 
medal from the regent. Yoltaire seems to have begun 
with these gains hia long and (among authors) almost 
unique series of successful finaucial speculations. But 
adversity had by no means done with him In the spring 
of next year the production of Lagrange-Chancers libels, 
entitled the Fliilippiques^ again brought suspicion on him. 
He was informally exiled, and spent much time with 
Marshal Villars, again increasing his store of “reminis- 
cences.” He returned to Pans in the winter, and hia 
second play, Arthiiire, was produced in February 1720. It 
was a failure, and though it was recast with some success 
Voltaire never published it as a whole, and used parts of it 
up in other work. He agam spent much of his time with 
ViUars, listening to the marshal’s stories and making 
harmless love to the duchess In December 1721 his 
father died, leaving him property (rather more than four 
thousand hvres a year),, which was soon increased by a 
pension of half the amount from the regent In return 
for this, or in hopes of more, he offered himself as a spy — 
or at anyrate as a secret diplomatist — to Dubois. He 
had, however, an awkward brush with a f^ow-servant m 
this honourable kind of work, for, meeting hia old enemy 
Beauregard in one of the minister’s rooms and making an 
offensive remark, he was waylaid by Beauregard some time 
after in a less privileged place and soundly beaten. This 
unpleasant proceeding was only a preliminary to Voltaire’s 
second and most important experience of “ Black Will with 
a cudgel,” to use Bochester's phrase as to the proper mode 
of dealing with troublesome meu of letters. His visiting 
espionage, as unkind critics put it — ^his secret diplomatic 
mission, as he would have liked to have it put himself — 
began in the summer of 1722, and he set out for it en 
lonm fortme^ — in company, that is to say, with a certain 
Madame de Bupalmonde, to whom he as usual made love, 
thon;^ it may perhaps be platonic love only (for Voltaire 
was not fertnnata in this way), tan^t deism, and served 
asnu-amaamg teayelling companion. He stayed at Cam- 
bray fmr semo time, where European diplomatists were 
still in full sessic^ journeyed to Brussels, where he met 
and quarrelled with Jean Baptiste Boussean, went on to 
the and then returned. It does not seem that he 

did anything diplomatically important, but from that day 
to this I^nch Governments have had an amiaHe weakness 
for paying the travelling expenses of men of letters who 
feel incKned to see the world, The Smriade had got on 
Qonsiderably during the journey, and, according to hm life- 
]^i|g habit, the poet, with the help of his firmnd Thidriot 
ant ol^i^ had been “ working the oracle ” of puffery after 
iti^ifis«|ii|iacniOt pwtionlarly creditably but perhaps recom- 
lu^Oflldge of mankind. During the late 
1722-23 he abode chiefly in Bari% 
takiiig aihdnd. of lodgmg in the town house of M. de 
Baraisr^B, ^ E$u^, suid endeavouring to 
proaore^ft jjppoapi. In this he was dia- 

appmnted, fey priced at Eouen nevei^- 

thysas, and flpes4 ^ lit rftvirii^ iL In 

November he W senously ill, so 

tiiat the book was not given to tfee^wofld tmtheii spring of 
1724: (and then, of course, al ^ sheared 
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privately). Almost at the same time, March 4, his third 
tragedy, Mariamne, appeared, at first with great success, 
but before the curtain fell complete damnation fell on it. 
The regent had died shortly before, not to Voltaire’s 
advantage , for though that rather hardly treated person 
had little reason to love the poet he had been a generous 
patron to him. Voltaire had made, however, a useful 
fneud in another grand seigneur, as profligate and nearly 
as intelhgent, the duke of BicheUeu, and with him he 
passed 1724 and the next year chiefly, recaatmg Manamiie 
(which was now successful), vsriting the comedy of Vlndis- 
cret, and com ting the queen, the ministers, the favourites, 
and everybody who seemed worth courting. The end of 
1725 brought a disastrous close to this period of his life. 
He was insulted m one way or another by the Chevalier 
de Rohan, rephed with hia usual sharpness of tongue, and 
shortly afterwards, when dining at the H6tel Sidly, was 
called out and bastinadoed by the chevalier’s hirelings, 
Rohan himself looking on Nobody would take his part, 
and at last he challenged Rohan, who accepted the chal- 
lenge, but on the morning appointed for the duel Voltaire 
was arrested and sent for the second time to the BastiUe. 
This was nearly three months after the outrage. Voltaire 
had been ostentatiously taking lessons in fencing mean- 
while, and it requires some effort to sympathize with him 
in all the circumstances. He was only kept m confine- 
ment a fortnight, and was then packed off to England in 
accordance with his own request. In the then state of 
social matters in France this was probably the best end of 
the matter, and nobody comes out of it so badly as the 
duke of Sully, who, by the code of gentlemen of all ages, 
was clearly bound to take the part of the guest who had 
been trepanned from his own table, and did not take it. 
But here also Voltaire took the best means of putting him- 
self in the wrong and his enemies in the right by cutting 
Maxdmilien de B^thune’s name out of the Senriade 
No competent judges have ever mistaken the importance 
of Voltaire’s visit to England, and the influence it exercised 
on his future career. In the first place, the ridiculona and 
discreditable incident of the beating had time to blow 
over ; in the second (as a previous experience of J. B. 
Rousseau’s, which a good man of business like Voltaire 
was not likely to forget, had shown), England was a very 
favourable place for ;^6nchm6n of note to pick up guineas ,* 
in the third, and most important of all, his contact with a 
people then far more different in every conceivable way 
from their neighbours than any two peoples of Europe are 
different now, acted as a sovereign tonic and stimulant on 
his intellect and literary faculty. Before the English visit 
Voltaire had been an elegant trifler, an adept in the forms 
of literature popular in French society, a sort of superior 
Dorat or BouflBiere of earlier growth. He returned from 
that visit one of the foremost literary men in Europe, with 
views, if not profound or accurate, yet wide and acute 
on all les grands sn^^s, and with a solid stock of money 
to make Mm independent of those great men of his own 
country who had taught him how dearly their patronage 
was to be purchased. The visit lasted about three years, 
from 1726 to 1722; and/ as if to make the visitor’s luck 
certain, Qeoi^eX died and George II. succeeded soon after 
Mb amvaL The new, king was not fond of “ boetry,” but 
Queen Caroline vas, and the international jealousy (wMoh, 
ikough there was no actual war, was never stronger than 
then) was pleased at the thou^t of welcoming a distin- 
guished exile from French ilkber^ty. The Walpoles, Bubb 
Dtidington, Bchngbroke especially, Sir Everard FaJkener, 
a merchant and a diplomatist. Young, Congreve, Sarah 
Marlborough, Pope, were among Ms English fmends. He at 
least tried to appreciate Shakespeare, and at least attained 
to the length of now copying and now revihng him. He 
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was much struck (and it would appear not unfrequently 
hoaxed) by English manners, was deeply penetrated by 
EngUsh toleration for personal freethought and eccen- 
tricity, and (though the amount is very vanously stated) 
certainly gained some thousands of pounds from an auth- 
ormed English edition of the Hennade dedicated to the 
quean. But he visited Pans now and than, without per- 
mission (at other times he obtained permission to go with- 
out visiting it), and his mind, like the mind of every exiled 
Frenchman, was always set thereon, He at last gained 
full licence to return in the spnng of 1729. 

He was full of literary projects, and immediately after 
his return he is said to have increased his fortune im- 
mensely by a lucky lottery speculation. The Hetiriade was 
at last licensed m France j BmtuSy a play which he had 
prmted in England, was accepted for performance, but kept 
back for a time by the author j and he began the celebrated 
poem of the the amusement and the torment of 

great part of his life. But he had great difficulties with 
two of his chief works which were ready to appear, and 
did after a fashion appear in 1731, — to wit, Charles XII 
and the Lettres mr les Anglais, With both he took all 
imaginable pains to avoid oSendmg the censorship; for 
Voltaire had, more than any other man who ever lived, the 
ability and the willxngness to stoop to conquer. At the 
end of 1730 Bmi'us did actually get acted with not incon- 
siderable but gradually decreasing success. Then in the 
spring of the next yeai he went to Houen to get Charles 
XII surreptitiously printed, which he accomplished In 
all this nomadic life of his, which had now reached more 
than “ the middle of the way,” he had never had a house 
of his own, nor had he now, though for a rather unusually 
long time he was half -guest half-boarder with the Comtesse 
de Fontaine-Martel. In 1732 another tragedy, A^nphile, 
appeared with the same kind of halting success which had 
distmguiahed the appearance of its elder sisters since 
(Edipe But at last, on August 13, 1733, he produced 
ZairSi the best (with Merope) of all his plays, and one of 
the ten or twelve best plays of the whole French ckssical 
school. Its motive was borrowed to some extent from 
Oikelhy but that matters little. In the following winter 
the death of his bostess turned him out of a comfortable 
abode. He still, however, did not set up housekeeping, 
but took lodgings with an agent nf his, one Demoulin, iu 
an out-of-the-way part of Paris, and was, for some time at 
least, as much occupied with contracts, speculation, and all 
sorts of means of gaining money as with hterature. 

It was in the middle of this period, however, in 1733, 
that two important books, the Lettres PhUosophiques sur les 
Anglais and the Temple du GoiU appeared. Both were 
likely to make bad blood, for the latter was, under the 
mask of easy verse, a satire on contemporary French htera- 
tnre, especi^y on J. B. Rousseau, and the former was, m 
the gmse of a criticism or rather panegyric of English 
ways, an attack on everything established in the church 
and state of France. It was published with certain “ re- 
marks ” on Pascal, more offensive to orthodoxy than itself, 
and no mercy was shown to it. The book was condemned 
(June 10, 1734), the copies seized and burnt, a warrant 
issued against the author, and his dwelling searched. He 
himself, as usual henceforward, took care to be out of the 
way of danger, and was safe in the independent duchy of 
Lorraine with Madame du Ch&telet, not having taken, 
but very shortly about to take, up his abode with that 
“ respectable EmUy ” at her famous chateau of Cirey. 

If the Enghsh visit may be regarded as having finished 
Voltaire's education, the Oirey residence maybe justly fflid 
to be the first stage of his literary manhood. He had 
written important and characteristic work before ; but he 
had always been in a kind of literary Wainderiodire. He 
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now obtained a settled home for many years, and, taught 
by his numerous brushes with the authorities, he began 
and successfully carried out that system of keeping out of 
personal harm’s way, and of at once denying any awkward 
responsibility, which made him for nearly half a century at 
once the chief and the most prosperous of European 
heretics in regard to all established ideas. He was in no 
great or immediate danger on this particular occasion, 
especially as he was perfectly ready to deny his authorship, 
and he travelled about for some time, viaitmg the camp at 
Philippsburg, where some not very important fighting, 
notable only for being the last campaign of Eugene, was 
going on It was not till the summer of 1734 that Cirey, a 
half-dismantled country house on the borders of Champagne 
and Lorraine, was fitted up with Voltaire’s money and be- 
came the headquarters of himself, of his hostess, and now 
and then of her accommodating husband. Many pictures 
of the life here, some of them not a little malicious, survive. 
It was not entirely a bed of roses, for the “respectable 
Emily’s ” temper was violent, and after a time she sought 
loveis who were not so much des as Voltaire. But 

it provided him with a safe and comfortable retreat and 
with something of the same kind of convemence for hterary 
work which matrimony provides for more commonplace or 
more scrupulous men of letters. In March 1735 the ban 
was formally taken off him, and he was at liberty to return 
to Pans, a liberty of which he availed himself hufc sparingly 
now and ever afterwards, finding himself better away from 
the capital At Cirey he wrote indefatigably and chd not 
neglect business. The principal literaiy results of his 
eaily years here were the play of Alzire (1736) and a long 
treatise on the Hewtonian sy&tem which he and Madame 
du Ch^telet — an expert mathematician — w-rote together. 
But as usual Voltaire’s extraordinary literary industry was 
rather shown in a vast amount of fugitive writings than 
m substantive works, though for the whole space of his 
Cirey residence he was engaged in writing, adding to, and 
altering the P-ucelle. In the very first days of his soj'ourn 
he had thus written a pamphlet with the imposmg title 
of “Treatise on Metaphysics.” Of metaphysics proper 
Voltaire neither now nor at any other time understood 
anything, and the subject, like every other, merely served 
him as a pretext for lauding at religion with the usual 
reservation of a tolerably aflffimative deism. In March 
1736 one of the least creditable events of his life, yet still 
not wholly discreditable, happened. An avowal of the 
English Lettei's was got out of him privately and then used 
pubhcly as an engine of extortion. In the same year he 
received his first letter from Frederick of Prussia, then 
crown prince only. He was soon again in trouble, this 
time for the poem of the Mondain, and he at once crossed 
the frontier and then made for Brussels. He spent about 
three months in the Low Countries, and in March 1737 
returned to Cirey, and continued writing, making experi- 
ments in physics (he had at this time a korge laboratory), 
and busying himself not a little with iron-founding, the 
chief industry of the district. The best known accounts 
of Cirey life, those of Madame de Grafigny, date from the 
winter of 1738-39 ; they are, aa has been said, somewhat 
spiteful but very armiHiug ^ depicting the constant quarrels 
between Madame du CMtelet and Voltaire, his intense 
suffering under criticism, his constant dread of the sur- 
reptitious publication of the Pueelle (which nevertheless he 
could not keep his hands from writing or his tongue from 
reciting to his visitors), and so forth. The chief and most 
g plbrig of his critics at this time was the Abb6 Desfontaines, 
and the chief of Desfontaines’s attacks was entitled La 
Yaltairomanie, in reply to a hbel of Voltaire’s called Le 
PT^servatif. Both combatants had, according to the absurd 
habit of the time, to disown their works, Desfontaines’s 
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disavowal being formal and procured by the exertion of 1 
fl.11 Voltaire’s own influence both at home and abroad 
For he had as little notion of tolerance towards others as 
of dignity in himself. In April 1739 a journey was made 
to Brnsselsj to Pans, and then again to Brussels, which was 
the headquarters for a considerable time owing to some 
law affairs of the Du Chatelets. Predenck, now king of 
Prussia, made not a few efforts to get Voltaire away from 
Madame da Oh&telet, but nnsuecessfiiUy, and the kiog 
earned the lad/s cordial hatred by persistently refusing or 
omitting to invite her. At last, in September 1740, 
master and pupil met for the first time at Cleves, an 
interview followed three months later by a longer visit at 
Eemnsberg. Brussels was agam the headquarters in 1741, 
hy which tune Yoltaare had finished the best and the 
second or third best of his plays, M^pe and MaJioimL 
Mdiomet was played first in the year and at the place jnst 
mentioned ; it did not appear in Paris till August next 
year, and Mh'ope not till 1743 This last was and de- 
served to he the most successful of its author’s whole 
theatre. It was in this same year that he received the 
singular diplomatic mission to Frederick which nobody 
seems to have taken seriously, and after his return the 
oscillation between Brussels, Cirey, and Pans was resumed, 
in a manner rather difficult to record in a short biography 
During these years Voltaire’s production of miscellanies 
was as constant as usual, but his time allotted to serious 
work was chiefly given to history and much of the Bmna, 
mr le& Mcsw'n and the Stikle de Louis XIV. was now com- 
posed. He also returned, not too well-advisedly, to the 
busiuess of courtierahip, which he had given up since the 
death of the regent. He was much employed, owing to 
Bichelieu’s influence, in the fStes of the dauphin’s marriage, 
and was rewarded on Hew Year’s day 1745 by the appoint- 
ment to the post of historiographer-royal, once jointly held 
by Racme and Boileau. The situation itself and its ac- 
companying privileges were what Voltaire chiefly aimed 
at, but there was a salary of two thousand livres attached, 
and he had the year before come in for three times as 
much by the death of his brother. In the same year he 
wrote a poem on Fontenoy, he received medals from the 
pope^ and dedicated Mahomet to him, and he wrote court 
diverfisaemeKts and other things to admiration. But he 
was not a thoroughly skilful courtier, and one of the best 
known of Voltahiana is the contempt or at least silence 
with which Lonia XV -—a sensualist but no fool — ^received 
Ihe mafedroit and almost insolent inquiry Trajcm est- 
U commtf address^ in his hearing to Richelieu at the 
clpse of a piece in wMoh the emperor had appeared with 
a transpar^t reference to the kmg. All this assentation 
had at least one effect. He who had been for years ad- 
mittedly the first writer in France had been repeatedly 
passed over m elections to the Academy, He was at last 
elected in the spring of 1746, and received on May 9 
Than the tide began to turn. Bus favour at court had 
naturally esasperated his enemies ; it had not secured him 
any real fiiends, and even a gentlemanship of the chamber 
was no solid benefit, except from the money point of view. 
Ea not iodeed hold it very long, but was permitted to 
seit it'f^r a large stun, retaining the rank and privileges 
proofs of the instability of his hold on the 
king jaxid hi 1748. He once lay in hiding for 

two ^ and afterwards for a time lived 

ehisflyatliOu^iilA Madaine du Chatelet had estab- 
li^ed herself at ^ df Eing Stanislaus, where she 
carried on her jB5rtaJfclti]|8Viri&j ^alnt Damberfc, and wher^ 
jh September 1749, sW aWt fonr days 

after, cMIdbirlh. ' “ . > ' 

The dea& of Madame dn i4 l^other turning 

point in the history of Voltaire. " tbw hot a young 
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man — indeed he was fifty-five — but he had nearly thirty 
years more to hve, and he had learnt much during what 
may be called hia Cirey cohabitation. On the one hand, 
ha had discovered that it was undesirable that a man 
should not have a household , on the other, he had dis- 
covered that It was still more undesirable that a man 
should put himself under illegitimate petticoat government. 
For some tune, however, after Madame du Chfi-telet’s death 
he was in a state of pitiable unsettlement. At first, after 
removing his goods from Cirey, he hired the greater part 
of the Ohatelet town house and then the whole. He had 
some idea of settling down in Pans, and might perhaps 
have done so if mischief had not been the very breath of 
his nostrils. He could not bring himself to testify in any 
open and dangerous manner for what he thought to be the 
truth; he could not bring himself to refrain from attack- 
ing, by every artifice and covert enginery, what he thought 
to be falsehood. He went on writing tales like Zadi^. 
He engaged in a foohsh and undignified struggle with 
Crdbillon (not jih), a dramatist who, in part of one 
play, Rhadamiste et Zenobie, has struck a note of tragedy 
in the grand Cornelian strain, which Voltaire could never 
hope" to echo, and who, in most of his other efforts, was and 
is mainly futile. He used the most extraordinary efforts 
to make himself more popular than he was, but he could 
not help being uncomfortable in a city where the court 
all but threatened, and where the city did more than all 
but laugh 

All this time Frederick of Prussia had been continuing 
his invitations, and the “ respectable Emily ” was no longer 
in the vsray It does not appear that, at any rate at first, 
Frederick made any real difficulty as to money. Indeed 
he behaved on the whole very generously. Voltaire left 
Paris on the 15th June 1751, and reached Berlin on the 
10th July 

This Berlin visit might itself be treated, without undue 
extension, at the length of the present article ; but its 
circumstances may be presumed to be already more or less 
femiliar to most English readers from the two great essays 
of Macaulay and Carlyle as well as from the Frederick of 
the latter. It is desirable, if not altogether necessary, to 
say that these two masters of English were not perhaps 
the best qualified to relate the story. Both were urqust to 
Voltaire, and Macaulay was unjust to Frederick as well 
It is qmte certain that at first the king behaved altogether 
like a king to his guest He pressed him to remain ; he 
gave him (the words are Voltaire’s own) one of his orders, 
twenty thousand francs a year, and four thousand ad- 
ditional for hia niece, Madame Denis, in case she would 
come and keep house for her uncle. But Voltaire’s con- 
duct was from the first Voltairian He sent a letter, in 
which Madame Denis pleaded with him to return, to 
Frederick — an odd way of ingratiating his niece with that 
monarch. He insisted on the consent of his own king, 
which was given without delay and on vary liberal terms, 
— ^Louis XV,, if gossip is to he trusted, pointing out with 
considerable shrewdness that it was not his fault if Voltaire 
would put himself constantly in hot water, and still less 
hM fault that there were so few men of letters in Prussia 
that it suited the king of Prussia to ask them to dinner, 
and BO many in France that it was quite impossible for the 
king of France to do so, Frmichmen, always touchy on 
such a point, regarded Voltaire as something of a deserter ; 
and he was not long before he bitterly repented his deser- 
tion, though his residence in Prussia actually lasted for 
nearly three years. It was quite impossihle ^at Voltaire 
and Frederick should get ou together for long, Voltaire 
was not humble enough to he a mere butt, as many of 
Frederick’s led poets were ; he was not enough of a gentle- 
nmn to hold his own place with dicnitv and discretion : he 
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was constantly jealona bott of bis equals in age and re- 
putation, sucb as Maupertuis, and of Ms juniors and in- 
feriors, such as Bacuiard D’Amaud. He was greedy, 
restless, and in a way Bobemian. Frederick, thougli Ms 
love of teasing for teasing’s sake has been exaggerated by 
Macaulay, was anything but amiable in disposition, was a 
martinet of the Mst water, had a sharp though one-sided 
idea of justice, and had not the shghtest intention of 
allowing Yoltaire to insult or to tyrannize over his other 
guests and servants. If he is to be blamed in this parti- 
cular matter, the blame must be chiefly confined to his 
imprudence in inviting Voltaire at the beginning and to 
the brutality of his conduct at the end. Within Voltaire 
there was always a mischievous and ill-behaved child ; and 
he was never more mischievous, more iIL-behaved, and 
more childish than in these years. But, knowing as we do 
what he was, there is much excuse for him He tried to 
get D’Amaud exiled and succeeded He got into a quite 
unnecessary quarrel with Lessing, the most distinguished, 
or at least the most gifted, German author of &e day 
He had not been in the country six months before he 
engaged m a discreditable, and in Prussia directly lU^al, 
piece of financial gambling with Hirsch, the Dresden Jew 
He had the extreme unwisdom and meanness to quarrel 
with this agent of hia about money, and was at least 
accused of something like downright forgery — that is to 
say, of altering a paper signed by Hirsch after he had 
signed it The king’s very well justified disgust at this 
affair (wMch came to an open scandal before the tribunals) 
was so great that he was on the pomt of ordering Voltaire 
out of Prussia, and Darget the secretary had no small 
trouble m arranging the affair (February 1751) Then it 
was Voltaire’s turn to be disgusted with an occupation he 
had undertaken himself — the occupation of “ buckwash- 
ing ” the kmg’s French verses However, he succeeded in 
fimshing and printing the /Szicle de Lmm XIJ,^ while the 
Ihciimnaire Fhilosophique is said to have been devised 
and begun at Potsdam. But Voltaire’s restless temper 
was brewing up for another storm. In the early autumn 
of 1761 La Mettrie, one of the king’s parasites, and a 
man of much more talent than is generally allowed, 
homfied Voltaire by teUmg him that the king had in con- 
versation apphed to him, Voltaire, a proverb about “suck- 
ing the orange and flinging away its skin ; ” and about 
the same time the dispute with hlaupertuis, wMch had 
more than anything else to do with his exclusion from 
Prussia, came to a head. Ho one quite knows how it 
began, though it is probably enough to say that Maupertuis 
and Voltaire had been of old quasi-nvals in the favour 
of the “divme fimihe,” that as president of the Berlin 
Academy Maupertuis was iu a manner Voltaire’s literary 
superior, that he was a man of rough and boorish manners, 
and that he is said at least to have refused his aid in the 
Hirsch afiair. He also seems to have had something at 
least to do with a tedious and complicated squabble arising 
from the work of a certain La Beanmelle, a literary hack of 
the time^ not without ability, who chose to visit Berlin 
and court Voltaire. The final rupture was provoked by 
Maupertuis himself, though indirectly, by a dispute into 
which he got with one KOnig. The king took his pre- 
sident’s part j Voltaire (unluckily for him, but with sufS.- 
cient adroitness to make no open breach) took Konig’a 
But Maupertuis must needs write his Letters, and there- 
upon (1762) appeared one of Voltaire’s most famous, though 
perhaps not one of hia most read works, the Dvxbnhe du 
Doctem' Ahdkia. Even Voltaire did not venture to publish 
this lampoon on a great official of a prince so touchy as 
the king of Prussia without some permission, and if all 
tales are true he obtained this by another piece of some- 
thing like forgery— gettmg the king to endorse a totally 


A I E E 289 

different pamphlet on its last leaf, and affixing that last 
leaf to ATcahia. Of this Frederick was not aware , but he 
did get some wind of the Diatribe itself, sent for the 
author, heard it read to his own great amusement, and 
either actually burned the MS. or believed that it was 
burnt. In a few days printed copies appeared. Now 
Frederick did not hke disobedience, but he still less liked 
bemg made a fool of, and he put Voltaire under arrest. 
But again the affair blew over, which is at least a proof 
that the king was not wanting in long-suffermg. He 
beheved that the edition of Akahia confiiscated in Prussia 
was the only one Alas ! Voltaire, according to Ms usual 
fasMon, had sent copies away 5 others had been printed 
abroad; and the thing was irrecoverable. Of course it 
could not be proved that he had ordered the printmg, and 
all Frederick could do was to have the pampMet burnt by 
the hangman Things were now drawing to a crisis. 
One day Voltaire sent Ms orders, &;c, back; the next 
Frederick returned them, but Voltaire had quite made up 
his mind to fly. A kind of reconciliation occurred in 
March, and after some days of good-fellowsMp Voltaire at 
last obtained the long-sought leave of absence and left 
Potsdam on the 26th of the month (1753X It was nearly 
three months afterwards that the famous, ludicrous, and 
brutal arrest was made at Frankfort, on the persons of him- 
sdf and hia niece, who had met him meanwhile There 
was some faint excuse for Frederick’s wrath. In the first 
place, after a plea of business in Paris, of the necessity of 
the waters of Plombiferes, and so forth, it was a Little in- 
congruous that the poet ^ould linger at Leipsic. In the 
second place, in direct disregard of a promise given to 
Frederick, a supplement to Akakm appeared, more offen- 
sive than the main text, and was followed by a paper war 
of letters with Maupertuis. But the king cooked his 
spleen and bided his time.- From Leipsic, after a month’s 
stay, Voltaire moved to Gotha, and seemed once more in 
no hurry to go on, his excuse being the compilation of 
Annals of the Empire, asked of him by the duchess of 
Saxe-Weimar. Once more, on May 25, he moved on to 
Frankfort, and here the blow fell. Frankfort, nominally 
a free ciiy, but with a Prussian resident who did very 
much what he pleased, was not like Gotha and Leipsic. 
An excuse was provided in the fact that the poet had a 
copy of some unpublished poems of Frederick’s, and as 
soon as Voltaire arrived the thing was done, at first with 
courtesy enough. The resident, Freytag, was not a very 
wise person (though he probably did not, as Voltaire would 
Mive it, spell *‘po 6 sie” “po 6 shie”), constant references to 
Frederick were necessary; and the affair was prolonged so 
that Madame Denis had time to join her uncle. At last 
Voltaire did the unwisest thing he could have done by 
trying to steal away. He was followed, arrested, his niece 
seized separately, and sent to join him m custody; and the 
two, with the secretary CoUini, were kept close prisoners at 
an inn called the Goat. This situation lasted some time 
(a time, indeed, since the “ cenvre de podsMe ” was at once 
recovered, rather nnintelbgihle except on the score of 
Freyta^s folly), and was at last put an end to by tiie city 
authorities, who probably felt that they were not playing 
a very cre^table part. Voltaire left Frankfort on July 
7th, travelled safely to Mainz, and thence to Mannheim, 
Straahurg, and Colmar. The last-named place he reached 
(after a leisurely journey and many honours at the httle 
courts just mentioned) at the be ginnin g of October, and 
here he proposed to stay the vtinter, finish his Annals of 
the Emprre, and look about him. 

Volteire’s second stage was now over, and Ji& was about 
to try what an Englishman would have tried long before 
— complete independence of hosts and patrons, mistresses 
and friends. Even now, however, in his sixtieth year, it 

xxrv. — 37 
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required some more external pressure to induce him, to 
taJse this apparently obvious step. He had been, in the 
first blush of his Frankfort disaster, refused, or at least 
not granted, permission even to enter France proper, — ^a 
rebufE probably due in about equal parts to a vnisli not to 
displease or disoblige Frederick, and a \rish to punish 
Yoltaire himself for selecting Prussia as a home. At 
Oolmar he was not safe, especially when m January 1754: 
a pirated edition of the Essai sur Us Moeurs, wntten long 
before, appeared. Permission to establish himself in 
France was now absolutely refused and even Madame de 
Pompadour was powerless, if indeed she cared greatly to 
exert her power. Nor did an extremely offensive per- 
formance of Voltaire’s — the solemn partaking of the 
eucharist at Colmar after due confession — at all moUify 
his enemies. His exclusion from France, however, was 
chieffy metaphorical, and really meant exclusion from 
Pans and its neighbourhood. Li the summer he went to 
Plombi^res, and after returning to Colmar for some time 
journeyed in the begmning of winter to Lyons, and after 
a month there went, as it may almost be said, ” home ” — 
to a home which he had never yet visited, but which was, 
with slight changes of actual domicile, but with no change 
of neighbourhood, to shelter him for the rest of his life. 

His first resting-place, Geneva, was reached in the 
middle of December ; but Voltaire had no purpose of re- 
maming in the city, and almost immediately bought a 
country house just outside the gates, to which he gave the 
name of Les Ddhces. This, the ^st house of his own 
which he can be said to have possessed, is still standmg, 
though now absorbed in the suburbs. It was pretty, with 
fine views ; but it had advantages of a non-sesthetic kind 
for its owner, of which he made no secret. He was here 
practically at -the meeting-point of four distinct jurisdic- 
tions — Geneva, the canton Vaud, Sardinia, and France, 
while other cantons were within ea^ reach. Before finally 
settlmg in Femey he bought other houses dotted about 
these territories, so as never to be without a refuge close 
at hand in case of sudden storms. At Les Dehces he set 
up a considerable establishment, which his great wealth 
(obtained chiefly by speculation m the manner already 
more than once hinted at) made him able easily to afford. 
He kept open house for visitors , he had printers close 
at hand in Geneva j he fitted up a private theatre m which 
he could enjoy what was perhaps the greatest pleasure of 
his whole life — acting in a play of his own, stage-managed 
by himself. His residence at Geneva brought him into 
correspondence (at first quite amicable) with the most 
famous of her citizens, J. J. Rousseau. His OrpMm de la 
performed at Paris in 1765, was very well received j 
and the earthquake at Lisbon, which appalled other people, 
gave Voltaire an excellent opportunity for ridiculing the 
behefs of the orthodox, first in verse (1766) and later in 
the (from a literary pomt of view) nnaurpassable tale of 
Gasidi^ (1759) All was, however, not yet quite smooth 
with him, Geneva had a law expressly forbidding theatrical 
performances in any circumstances whatever. Voltaire, 
ae hM been said, had infringed this law already as far as 
j^Hp^^perforinauces went, and he had thought of bulling 
;4 indeed at Geneva but at Lausanne 

Pff poU^ and, as far as Voltaire was 

tXMoIui^on of ihe consistory declared 
)th®e^ propeedi^ of the Sieur de 
w their flocks to abstain, 

he informed of the oon- 
aiastorj^ would be (S-rried 

Vmt^ ^ ^ i.Les p^es was 

conceru^di 4ud performances 

in his j[^usannfijhem8|» : to take 

opptHition to his wp^es eitb^P or wUhoqt letaka- 
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tion. He undoubtedly instigated D’Alembert to include 
a censure of the prohibition m his Encf/clopi(he article on 
“ Geneva,” a proceeding which provoked Rousseau’s 
celebrated Zettre d, Z’ Alembert sur les Spectacles. As for 
himself, even still restless, he looked about for a place 
where he could combme the social liberty of France with 
the pohtical liberty of Geneva, and he found one. At the 
end of 1768 he bought the considerable property of Ferney, 
on the shore of the lake, about four roiles from Geneva, 
and on French soil. At Les D slices (which he sold in 
1765) he had become a householder on no small scale ; at 
Femey (which he increased by other purchases and leases) 
he became a complete country gentleman. He set about 
tetablishing himself handsomely in hia new abode, and 
though he did not absolutely abandon his other houses he 
was henceforward known to aU Europe as squire of Ferney, 
hardly less than as author of the Senriade and the Pucelle, 
of Charles XII. and Akahia. 

From this tune forward many of the most celebrated 
men of Europe visited him there, and large parts of his 
imnal biographies are composed of extracts from their 
accounts of Eerney. His new occupations by no means 
quenched his literary activity, but on the contrary stimu- 
lated it. He did not make himself a slave to his visitors, 
but appeared only occasionally and reserved much time for 
work and for his immense correspondence, which had for a 
long time once more included Frederick, the two getting 
on very well when they were not in contact Above all, 
he now, bemg comparatively secure in position, engaged 
much more strongly in public controversies, and, without 
wholly abandonmg, resorted less to, his old labyrinthine 
tricks of disavowal, garbled publication, and private libel. 
The suppression of the Encyclopidie, to which he had been 
a considerable contributor, and whose conductors were his 
intimate fnends, drew from him a shower of lampoons 
directed now at “ I’inf^e ” (see infra) generally, now at 
literary victims, such as Le Franc de Pompignan (who had 
wntten one piece of verse so much better than anything 
serious of Voltaire’s that he could not be forgiven), or 
Palissot (who had boldly gibbeted most of the phUosophes 
in his play of that name, &it had not included Voltaire), 
now at Fr^ron, an excellent critic and a dangerous writer, 
who had attacked Voltaire from the conservative side, and 
at whom the patriarch of Ferney, as he now began to be 
called, levelled m return the very inferior farce-lampoon of 
UEcossaue, of the first night of which Fr^ron himself did 
an admirably humorous cnticism. 

How he built a church and got into trouble iu so doing 
at Femey, how he put “ Deo erexit Voltaire^’ on it (1760- 
61) and obtained a relic from the pope for his new build- 
ing, how he entertained a grand-niece of Corneille, and for 
her benefit wrote his well-known “ commentary ” on that 
poet, are matters of interest, but to be passed over briefly. 
Here, too, he began that series of interferences on behalf of 
the oppressed and the ill-treated which, whatever mixture 
of motives may have prompted it, is certainly an honour 
to his memory. Volumes and almost libraries have been 
written on the Galas affair, and it is impossible here to 
give any account of it or of the only less famous cases of 
Birven (very si mi l a r to that of Galas, though no life was 
actually lost), Espinasae (who had been sentenced to the 
gaUeys for harbouring a Frotestant minister), Lally (the 
son of the unjustly treated bub not blameless Irish-French 
commander in Ind i a), D’Etalonde (the companion of La 
Barre), Kontbailli, and others. 

In 1768 he entered, it would seem out of pure wanton- 
n^s, into an indecent controversy with the bishop of the 
diocese (who, hke an honest man, was not particularly 
weE satisfied with his occasional conformity) ; he had 
differences with the supenor landlord of part of hia estate, 
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tlie^ president De Brosaes ; and he engaged in a long and 
tedious return match with the republic of Geneva, m which 
the scoring was alternate and rather bewildering, Geneva 
playing at one time an insult to Yoltaire’s fnend and patron 
Catherine of Russia, and Voltaire replying at another by 
setting up a rival colony of watchmakers at Femey. The 
match went on the whole in favour of Voltaire, for during 
its course a theatre was authorized in the city, and he 
himself, a kind of exile from it, was applied to to mediate 
between different classes of the commumty. But the 
general events of this Ferney life are somewhat of that 
happy kind which are no events — the distractions and 
employments of a man who has nothing serious to occupy 
him self about. 

In this way things went on for many years, and 
Voltaire, who had been an old man when he established 
himself at Ferney, became a very old one almost without 
notic mg it. The death of Louis XV. and the accession of 
Louis XVL excited even in his aged breast the hope of re- 
entering Paris, but he did not at once receive any en- 
couragement, despite the reforming ministry of Turgot 
A much more solid gam to his happiness was the adop- 
tion, or practical adoption, in 1776 of Reine Philiberte de 
Varicourt, a young girl of noble but poor family, whom 
Voltaire rescued from the convent, installed in h^ house 
as an adopted daughter, and married to the Marquis de 
ViUette. Her pet name was “Belle et Bonne,” and 
nobody had more to do with the happiness of the last 
years of the “ patriarch ” than she had. It is doubtful 
whether his last and fatal visit to Paris was due to his 
own wish or to the instigation of his mece, Madame 
Denis ; but it is fair to say that tbia lady — a woman of 
disagreeable temper, especially to her inferiors — appears 
to have been rather hardly treated by Voltaire’s earlier, 
and sometimes by his later, biographers The suggestion 
which has been made that the success of Beaumarchais 
piqued him lias nothing impossible in it At any rate he 
had, at the end of 1777 and the beginning of 1778, been 
carefully fin i s h ing a new tragedy — Irhie — for production in 
the capital , he started on the 6th of February, and five 
days later arrived at the city which he had not seen for 
eight and twenty years 

Abundant as is the information respecting the whole, or 
almost the whole, of his life, it is nowhere more abundant 
than in respect to these last months. He was received 
with immense rejoicings, not indeed directly by the court, 
but by the Academy, by society, and by all the more im- 
portant foreign visitors. About a fortnight after his 
arrival age and fatigue made him seriously ill, and a con- 
fessor was sent for. But he recovered, scofEed at himself 
as usual, and prepared more eagerly than ever for the 
first performance of Irhie^ on March 16. At the end of 
the month he was able to go out and attend a performance 
of it, which has often been described, and was a kind of 
apotheosis. Bfe was crowned with laurel in his box, amiH 
the plaudits of the audience, and did not for the moment 
seem to be the worse for it, enjoying several other triumphs, 
during one of wddch he had, in full Academic agawcg, to 
embrace Fr an klin after the French manner. He even 
began or proceeded with another tragedy, — Agaihocle ^ — 
and attended Academic meetings. But such pro- 

ceedings in the case of a man of eighl^-f onr were impossible. 
To keep himself up he exceeded even his usual excess m 
cofiee, and about the middle of May he became very ill 
For about a fortnight he was alternately better and worse; 
but on May 30 the priests were once more sent for, — ^to 
wit^ his nephew the Abb6 Mjgnot, the Abb6 Gaultier, who 
had officiate on the former occasion, and the parish priest, 
the cur4 of St Snlpice. He was, however, in a state of half 
insensibility, and petulantly motioned them away. IKie 
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legends set afloat about his dying in a state of terror and 
despair ore certainly false ; but it must be regarded as 
singular and unfortunate that he who had more than once 
gone out of his way to conform ostentatiously and with his 
tongue in his cheek should have neglected or missed this 
last opportunity. The result was a difileulty as to burial 
which was compromised by hurried interment at the 
abbey of Scelliferes ia Champagne, anticipating the inter- 
dict of the bishop of the diocese by an hour or two. On 
July 10, 1791, the body was transferred to the Pantheon, 
but it was not to rest there, and during the Hundred Days 
it was once more, it is said, disentombed, and stowed away 
in a piece of waste ground. His heart, taken from the 
body when it was embalmed, and given to Madame Denis 
and by her to Madame de Villette, was preserved in a silver 
case, and when it was proposed (in 1864) to restore it to 
the other remains the sarcophagas at Sainte Genevifeve 
(the Pantheon) was opened and found to be empty. 

In person Voltaire was not engaging, even as a young 
man. His extraordinary thinness is commemorated, among 
other thmgs, by the very poor but well-known epigram at- 
tributed to Young, and identifying him at once with 
“Sate,n, Death, and Sin.” In old age he was a mere 
skeleton, with a long nose and eyes of preternatural 
brilliancy peering out of his wig. He never seems to have 
been ad^cted to any manly sport, and took little exercise. 
He was sober enough (for his day and society) in eating 
and drinking generally , but drank cofiee, as his contem- 
porary, counterpart, and enemy, Johnson, drank tea, in a 
hardened and inveterate manner. It may be presumed 
with some certainty that his attentions to women were for 
the most part platonic , indeed, both on the good and the 
bad side of him, he was all brain He appears to have 
had no great sense of natural beauty, in which point he 
resembled his generation (thongh one remarkable story is 
told of his being deeply affected by Alpine scenery) , and, 
except m his passion for the stage, he does not seem to 
have cared much for any of the arts. Conversation and 
literature were, again as in Johnson’s case, the sole gods 
of his idolatry. As for hia moral character, the wholly 
intellectual cast of mind just referred to makes it diflScult 
to judge that His behefs or absence of beliefs emanci- 
pated Mm from conventional scruples ; and it must be ad- 
mitted that he is not a good subject for those who main- 
tain that a nice morality may exist independently of 
religion. He was good-natured when not crossed, generous 
to dependants who made themselves usefnl to Mm, and 
indefatigable in defending the cause of those who were 
oppressed by the systems with wMch he was at war. But 
he was inordinately vaii^ and totally unscrupulous in 
^lining money, in attacking an enemy, or in protecting 
himself when he was threatened with danger. In these 
three cases he stuck at no he, found no weapons too foul 
to use, and regarded no gain as too dirty to pouch. His 
peculiar fashion of attacking the popular beliefs of his 
tune has also failed to secure the approval of some who 
have very little sympathy with those behefs, of not a few 
even who go so far as to approve of ridicule and indeed of 
mere nbaldry being used to wean those who hold tMngs 
^cred from their belief in them. The only excuse made 
for the alternate cringing and insoltj the dtemate abuse 
and lying, wMch marked his course in tMs matter, has been 
the very weak plea that a man cannot fight with a system, 
— a plea wMch is sufficiently answered by the retort that 
a great many men have so fought and hove won. But 
this comes so closely to the discussion of Voltaire’s works 
and intellectual character that it may be dismissed for the 
present with only one more remark, by no means new, but 
it would seem constantly requiring repetition. Voltaire’s 
works, and especially his pmate letters, constantlycontain 
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lie word “ I’inftoie ” and tlie expression in full or abbrevi- 
ated “4erasez L’inffime,” This has been misunderstood in 
many ways, — ^the mistake going so fax as i^ some cases to 
suppose that Voltaire meant Christ by this opprobrious 
expression. ITo careful and competent student of his 
works, whatever that student’s sympathies, has ever failed 
to correct this gross misapprehension “ L’iuf ftme ” is not 
God , it is not Christ , it is not Chnstiamty j it is not even 
Catholicism. Its briefest equivalent may be given as 
“ persecuting and privileged orthodoxy ” in general, and, 
more particidarly, it is the particular system which Voltaire 
saw around him, of which he had felt the effects in his 
own exiles and the confiscations of his books, and of which 
he saw the still worse effects in the hideous sufferings 
of Galas and La Barre, and in the less hideous but still 
severe miseries of persons perfectly guiltless, even accord- 
ing to their tormentors, such as ihe famihes of Galas 
aud Sirven. 

Vast and various as the work of Voltaire is, no artide such as 
the present could be even approxunately complete without some 
attempt to give an outline of its general contents and oharacter- 
isticB, for ifa vastness and vanety are of the essence of its writer’s 
peculiar quality The divisions of it have long been recognized, 
and be treated in order 

The first of these divisions in order, not the least m bulk, and, 
though not the first in ment, mfenor to none m the amount of 
congenial labour spent on it, is the theaire of Voltaire. Between 
fifty and sixty different pieces (including a few which exist only in 
fragments or sketches) are included m his wntings, and they cover 
the entire stretch of his literary life It is at first sight remarkable 
that Voltaire, whose comic power was nndoubtedlymr m excess of 
his tragic, should have written many tragedies of no smB.n excel- 
lence in tiieir way but only one fair second-class comedy, ITanine 
His other sfforts in this latter direction are quite mferior, being 
either slight and almost insignificant in scope, or, as in the case of 
the somewhat famons ^cossataa, deriving all their interest from 
being personal libels. His tragedies, on the other hand, though 
they can never fully satisfy those who have been accustomed to 
the stronger meat of romantic drama, are works of extraordinary 
merit in Sieir own way. Although Voltairehad neither the perfect 
vereffication of Hacino nor the noble poetry of Corneille, he sur- 
passed the latter certainly, and the former in the opinion of some 
not incompetent judges, in playing the difficult ana artificial g^TnA 
of the tragedy. Zaire, among those where love is adnutted 

as a principal motive, and Mircm, among those where this motive 
is exuded and kept in snbordmation, yield to no -plays of Hieir 
class in such sustaining of interest as is possible on the Tn pdel , in 
adaptation of that moi^ to stage effect, and m uniform, if never 
very transjporHng or extraordmary, literary merit. Voltaire was 
an enthusiastic lover of the stage , he was intimately acquidnted 
with its laws ; he knew that the public opinion of t>Tg time reserved 
its hmhest prizes for a capable and successful dramatiat; and he 
Was determined to win those prizes. He therefore set all his 
wonderfiil cleverness to the task, going so far as to adopt a Kttle 
nvett that tomantio disobedience to the stnct classical theory 
whicili he consumed, and no doubt sincerafy, m Shakespeare The 
eonsOTuence is that his work in its kind is unlikely ever to be sur- 


It is rety different vrith his ynmis proper, of which there are 
bwo ones, the Sen/riade and the JPucelle, besides smaller piAOAg 

of which it is enough to say that a bare catalogue of them fills 
fourteen royal octavo columns The value of these is very unequal 
!^e Eeumade has W universal consent been relegated to the posi- 
fion of a school reading book, and perhaps does not hold even that 
very securely. Ckmstructed and written m almoai: slavish imitation 
eff employing for medmm a very unsuitable vehiole-^e 
couplet (as xefoonned and rendered monotonous for 
$^Mici^oses)-.4md animated netther by enthuBjasm. for the 
Ify ttnfierstanding therebf, it could not but be an 
posterity. The JPuceJU, if mdrally 
fowl «f vmw of far more value. It is 
religion and history j it 
8s Axioato is, a mixture 
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idles tedious rissne of burlesque 
1 io ihe objection— often and 
^pmeds e£m]^y on the fact that 
ibtiteva in Qhristianify 

labite'make^their diwost at 
t^alessj wt^all the I^eeUe^e 
iK^oi?s~pri»e take, 
* dbeve tite Pu&iiie 


or hardly anything, that properly desnves the name of poetry m 
them — ^no passion, no sense of the beauty of nature, only a narrow 
“enticisia of life,” only a conventions and restncted choice of 
language, a cramped and monotonous prosody, and none of that 
indefinite suggestion which has been rightly said to be of the poetic 
essence. But there is immense wit, a wonderful command of such 
metre and language as the taste of the tune allowed to the poet, 
occasionally a singular if somewhat artificial grace, and a curious 
fehcity of diction and manner on occasions proper to the poet’s 
genius. 

The third division of Voltaire’s works in a rational order (though 
it IS usually placed later m the editions) consists of his proae 
romances or tales These productions — incomparably the moat 
remarkable and most absolutely good fruit of his genius — were 
usually, if not always, composed as pamphlets, with a purpose of 
polemic m religion, politics, or what not Thus Caridvie attacks 
rehgious and philosophical optimism, L’ Homme avsa QuararUe 
certain social and political ways of the time, Zadig and others the 
received forma of moral and metaphysical orthodoxy, while some 
are mere lampoons on the Bible, the unfailing source of Voltaire’s 
wit But (as always happens in the case of hterary work where 
the form exactly suite the author’s genius) the purpose in all tffie 
best of them disappears almost entirely. It is in these works more 
than in any others that the peculiar qualify of Voltaire— ironic 
Bfyk without es^geration — appears That he learned it partly from 
St Evremond, stitr more from Anthony Hamilton, partly even fbom 
his own enemy Le Sage, is perfectly true, but he gave it perfection 
and completion. There is no room to analyse it here , but, if one 
especial peculiarity can be singled out, it is the extreme restraint 
and simplieify of the verbal treatment Voltaire never dwells too 
long on his pomt, stays to laugh at what he has said, elucidates 
or comments on his own jokes, guffaws over them, or exaggerates 
than form. The famous “ pour encourager les autres ” (mat tiie 
shooting of Byng did “encourage the others ” very much is not to 
the pomt) IS a fypical example, and mdeed the whole of Oamdtde 
shows the style at its perfection. 

The fourth division of Voltaire’s work, as we shall rank it here, 
his historical worTc, is the bulkiest of all except his correspond- 
ence, and some paxte of it are or have been among the most read, 
but it is fai from bemg the bast, or even among the best. The 
universally known smaJl treatises on Charles XU and Peter the 
Great are indeed models of clear narrative and ingenious if some- 
what superficial grasp and arrangement m little of considerable 
sulteecte. The so-called SihcU de Louis XIV and Biide de Louis 
XV (the latter mfenor to the former but stall valuable) contam a 
great miscellany of interesting matter, treated by a man of great 
acuteness and unsurpassed power of wntmg, wno had also had 
access to much important pnvate information. But even m these 
books defects are present^ which appear much more strongly m the 
amgulai olla podridd entitled Xssai sur les Momrs, m the Annaies 
de f Empire, and m the minor histoncal works of which there are 
many. These defects are an almost total absence of any compre- 
hension of what has since been called the philosophy of history, 
the constant presence of gross prejudice, frequent maccnracy of 
deteil, and, above all, a complete mcapaoity to look at anything 
except from the narrow standpomt of a half pessimist wurl bnlf gelt 
satisned _pAiZos<w^ of the 18th century. Attempts have been made 
to argue that Voltaire’s admitted want of catholicity and apprecia- 
tion ivas merely the fault of his time , but, while this woula be an 
insufficient plea if granted, it is not the fact Monteaqmeu, to 
name no other of his contemporaries, had if not a perfect yet a 
distinct sense of the necessify of dealing with other times and other 
manners so as to take to some extent the point of view of the actors ; 
Voltaire had none And, thoagh he was very far from bemg' an 
idle man, he cannot be said to have been extiraordinanly anxioiis 
to secure accuracy effect 

His work in physics concerns us less than any other here ; it is, 
however, not inconsiderable m bulk, and is saia by experts to give 
proof of aptitude. 

To hia ovm age Voltaire was pre-eminently a poet and a 
philosopher; the unkindness of succeeding ages has sometimes 
questioned whether he had any title to either name and especially 
te the latter. His hxgjeat phUossphuiail work, at least so-called, is 
ihe curious medley entitled IXctwnvavre Philosophigue, which is 
copipaunded of the articles contributed by him to the great 
Eneyctopidu and of several minor pieces. STo one of Voltaire’s 
works shows his anti-rehgioua or at feast anfa-ecclesiastical animus 
more stron^y. The various title-words of ihe several articLes axe 
often the merest stalking horses, under cover of which to shoot at 
the Bible or tiie church, the target hting now and then shifted to 
the poktwal institutions of the writer’s country, his personal foes, 
ko., and the whole hemg largely seasoned wiw that acute, rather 
superficial, cennmon-sense, hut oIbo commonplace, ethical and social 
uritidsm wHoh the 18ih century called pMosophy. The book 
tpiks perhaps second onfy to the novels as showmg the oharaoter, 
Etsrary and personal, erf Voltaire , and despite its form it is nearly 

oa woiiahTa mKa TniTin]< *vTvTlnBn-nl«TnBl nrmlra oka -.raw 
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cliaracter. In the brief Trmii da MetapTiyaiqiie the author makes 
hia fflfand effort, hut scarcely succeeda in doing moie than show 
that na had no real conception of what metaphysic is His Fkdo- 
8oph£ Igncn aiit la a cleTor ^it on the contradictions of philosophers, 
hia Lettres ds Metrmixia a fair instance of his habit of taking oblique 
shots at one thing under cover of another and while apparently 
aiming at a third And all the minor works commonly called. 
philoBophiCDl, though they are voluminous enough, come to little 
more than the some result. 

, lu geuernl criticism and rniscellarmus writing Toltaire is not 
inferior to himself in any of his other functions Almost all hia 
more substantive works, whether in verse or prose, are preceded by 
prefaces of one sort or another, which are models of hir own Imht 
pungent causene , and in a vast variety of nondescript pamphleta 
and writings he shows himself a perfect joumahst In literary 
cnticism pure and simple his pnncipal work is the Oommmtaire 
sur ComeulU, though he wrote a good deal more of the same kmd — 
sometimes (as in his Life and notices of Molifere) independently, 
sometimes as part of his Slides Nowhere, perhaps, except when 
he is dealing with religion are Toltaire’s defects felt more than 
here. His great acquSntance with stage matters often enabled 
him to make valuable technical cntieism in that department^ and 
his unrivalled acuteness of course served him lu literary as mother 
matters But he was quite unacquainted with the history of his 
own language and Iiteratute, and more here than anywhere else 
he showed the extraordinarily limited and conventional spint 
which accompanied the revolt of the Brench 18th century 
agamst limits and conventious in theological, ethical, amd poUticfu 
matters. 

There remains only the huge division of Yoltaire's correspondmce, 
which fills some three thousand pages, double-columned, large, and 
closely pnnted, in the com^ctest editions, which is constantly 
beiug augmented by fresh discoveries, and which, according to 
M Georges Bengesco, the best hving authonty, has never been 
fully or correctly printed, even in some of the parts longest known 
In this great mass Voltaire’s personality is of course best shown, 
and perhap hia literary qualities not worst. His immense energy 
and versatility, his adroit and unhesitating flattery when ho chose 
to flatter, his ruthless sarcasm when he chose to be sarcastic, hia 
rather unscrupulous business faculty, his more than rather un- 
scrupulous resolve to double and twist in any fashion so as to escape 
his enemies,— all these things appear throughout the whole mass 
of letters 

After giving an account of Voltaire’s personal character, and a 
sketch of the characteristics of the different sections of hia work, 
his intellectual and literary position in history can he hnefly 
summed up, though the summary is not one to be lightly under- 
taken. Must judgments of him have been unduly coloured by 
sympathy wim or dislike of what may be briefly called his 
polemical side. When sympathy and dislike are both carefully 
disearded or allowed for, he remains certainly one of the most 
astonishing, if not exactly one of the most admirable, figures of 
letters. That he never, as Carlyle complains, gave utterance to 
one great thought is strictly true. That his characteristic is for 
the most part au almost superhuman cleverness rather than posi- 
tive genius is also true But that he was merely a mocker, which 
Carlj^e and others have also said, is not strictly true or fair. In 
politics proper he seems indeed to have had few or no constructs e 
and to have been entirely ignorant or quite reckless of the 
foot that his attacks were destroying a state of things for which as 
a whole he neither had nor apparently wished to have any substi- 
tute In religion he protested stoutiy, and no doubt sincerely, 
that hie own attitude was not purely negative , hut here also he 
seems to have failed altogether to distinguish between pruning and 
cuttiiig down. Both here and elsewhere his great fault was an 
inveterate Superficiality But this superficialiiy was accompanied 
by such wonderful acuteness within a certain range, by such an 
absolutely unsurpassed literary aptitude and sense of style m all 
the lighter and some of the graver modes of literature, by such 
untiring energy and versatility m euterpnSe, that he has no parallel 
among ready writers anywhere Not the most elaborate work of 
Voltame is of much value for matter ; but not the very shghtest 
work of Voltaire is devoid of value as form In literary craftsman- 
ship, at once vmmtile and accomplished, he has no superior and 
scsax^y a livih 

The bibliography of Voltaire la a very large subject, and it baa for years been, 
the s^al occupation of a Bouxnaulan diplomatic of much ernditioa and Judg- 
ment, M aeorges Bengesco, the first vomme of whose wort was published at 
PariB In 1883, The lat^ and om the whole the best, edition of the worts is that 
completed not long ago by M. Lonls Ifoland In fiS volumes (Paris, Qainler); the 
haTi f Uf ist and most compa^ Is that Issued In. 18 volumes royal octavo some fifty 
years ago by Fume, and tept In print by the house of Dldot Of the earUsr 
editions though their bulk; Is an objection, severgl are Inteiesflng and valuable. 
Bspedf^ may be noticed the so-called edition of Kehl, in whleb Voltaire himself, 
end later Beaumarchais, were coneomed (70 vols , l78fi-89); those of DsJlbon and 
Bandonln, each in 97 Tols (from which ''the hundred vdlutnes of Voltaire” have 
become a not Infregnent figure of speech), and the excellent edition of Bemdiot 
nSM) In 73 volumes. Editions of separate or selected woriai are innunoterable, 
and so are bo^ upon Vdtalre. There is no really good detailed life of him, 
with complete ezammatlou of hib work, in any language as yet, though the wtmhs 
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containing materials for such are numerous, and (especially in the case of ST. 
Desnoiiesteims) sometimes excellent In. English the essays of Carlyle and Mr 
John Morley ore both in their way Invalunble, and to a great extent correct one 
anothei. The principal detailed life In our language !• that of an Ameilcan 
writer, Mr James Parton, which gives the facts with very considerable detail and 
fair accuracy, but witli no power of criticism. Fresh correspondence of Voltaire 
la constantly being ^covered, Bometimes showing that his published works have 
been conridenibly garbled, so that an idition definitive from such manuscripts as 
exist, and containing all the variants of Us own constantly altered Issues, Is likely 
to be a matter long delayed. _ (Gr SA ) 

VOLTEEIEA, a town of Italy, in the province of Pisa, 
51 miles by rail east-south-east from Leghorn, and 35 by 
road west-north-west from Siena, stands on a commanding 
olive-clad eminence about 1600 feet above sea-level, and 
IS surrounded by tbe massive remains of its ancient walls, 
some 4|- miles in circuit. The most important relic of its 
Etrurian period is the Porta dell’ Arco, an archway of 
dark grey stone, about 20 feet in height, the corbels of 
which are adorned with almost obliterated heads, probably 
representing the guardian deities of the city. Volterra 
possesses several public buildings of interest, dating from 
the period of its republican independence in the 13th 
century. The Palazzo dei Priori, or Palazzo Pubbhco 
(1208-57), is a handsome building, unfortunately some- 
what modernized in its windows and mouldings , it con- 
tains a very valuable collection of Etruscan antiquities, 
especially cinerary urns. The cathedral, consecrated in 
1120, but enlarged and adorned by Niccolo Pisano in 1264, 
bn-u a fine pulpit of that period, and on the high altar are 
sculptures by Mino da Eiesole ; in the transept is a remark- 
ably fine Annunciation by Lnca Signorelli. The baptistery 
also, supposed to date m part from the 7th century, largely 
belongs to the 13th, the font is by Andrea di Sansovino, 
and the ciborium by Mino da Fiesole. The citadel, now 
a house of correction, consists of two portions, the Eocca 
Vecchm, built in 1343 by Walter de Brienne, duke of 
Athens, and the Eocca Nuova, built by the Florentines 
(1472) The inhabitants are chiefly employed in the 
manufacture of vases and other ornajuents from alabaster, 
of good quahty, found in the vicinity of Volterra and near 
Leghorn. The population in 1881 was 6347 (commune 
14,063) 

T^olaterrm (Etmrmn VelaiJir€) appears to have heen one of the 
twelve confederate cities of Etmria (see Ernmir A, voL xiii, p. 836). 
It received a military colony tmder the triumvirate, hut is included 
hy Plmy among the municipal towns of Etruria.. It was destroyed 
in the 10th century, and rebuilt under the Othoa. In the 12th 
and ISfli centuries it enjoyed free institutions ; in the 14th it fell 
under the power of Florence Persius the satii-ist and Daniele da 
Volterra (see EiocrABELLi) were both natLves of the town. 

VOLUNTEEES. Although ifc would bo difficult to 
assign a penod when the pnnciple of volunteer organizar 
tion for national defence was first adopted in England, it 
is certain that societies to promote this object exis ted in 
various parts of the country m the reign of Henry VlII., 
who in fact granted a charter in 1637 to the “ Fraternity 
or Guylde of Saint George : Maisters and Eulars of the 
said Science of ArtiUary as aforesaid rehearsed for long- 
bowes Cros-bowea and Hand-Gonnes.” This ancient vol- 
unteer corps is now the Honourable Artillery Company of 
I London, whose muster-rolls have borne the names of many 
distinguished personages, including John Milton* Al- 
though the Honourable Artillery Company has always been 
a distinct volunteer association, it was at one time (notably 
during the wars of the Commonwealth) a centre of instruc- 
tion for the City trained bands, whose officers indeed were 
required by statute to be members also of the company. 
It is an interesting fact in connexion with this company 
that there ©xiste at Boston, U S., a volunteer corps bear- 
ing the name of the “Antient and Honorable Artillery 
Company of Massachusetts.” This legacy of the pilgrim- 
fathers WK formed in 1638 after its London prototype^ 
and its Puritan origin is still recognized in the *' election 
sermon” which celebrates the anniversary of its formation. 

It was not, however, until 1779 that volunteer orgauiaa- 
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tio rt became an integral part in national defence. In that 
year, Ireland being threatened "with invasion by France 
and Spain, a levy of 40,000 Protestants v^as made by the 
gentry in the north. The energy and patriotism thus 
promptly manifested no doubt averted the impending 
danger, but not ■without unexpected results, for the volun- 
teers then enrolled availed themselves of the opportunity 
to assert on their own account for the extension of 

civil liberty. The close of the 18th and the early part of 
the present centnry saw in Great Britain itself -a more com- 
plete development of the national instinct for self-defence, 
when the aggressive wars of France, following -upon the 
Eevolution of 1789, threatened the safety of tiie United 
Kingdom. Between 1794 and 1804 successive Acts of 
Parliament ■were passed providing for the administratjon 
and discipline of the volunteer force, which, m 1806, when 
invasion by the first Napoleon was imminent, amounted 
to 429,165 men (70,000 of whom were IrM). ‘When 
peace, however, ■was restored, this force was disbanded, 
■with the exception of the yeomanry or volunteer cavalry, 
which continues to this day. 

After an interval of nearly half a century the warlike 
attitude of France, under Napoleon UL, caused the British 
once more to arm for the protection of then* country, "nus 
long interval, however, had been used differently by ■the 
respective nations. England, from a questionable economy, 
hfljl allowed both army and navy to decline in strength and 
eflSciencyj France on the other hand, by the energetic 
development of her military and naval power, and the 
early application of steam to ships of war, broi^ht the posr 
sibilities of the invasion of England in 1846 within measur- 
ahle distance, while a feeling of hostility was fostered and 
inSamed by her politLcsd writers. England at this time 
was awakened to tiie gra^vity of the situation by the publi- 
cation of a well-known letter from the duke of Wellington, 
fTinn commander-in-chief, to Sir John Burgoyne,^ follo^wed 
by a well-timed pamphlet by General Sir Claries Napier, 
entitled The D^&nce of Bnglcunsl hy Vohetiieer Corps and 
Militia. This characteristic sketch of the true principles 
of defence for a free people became seven years later the 
basis of the volunteer organisation. 

lit 1867 the French press became more and more 
menacing. The United States had dismissed the resident 
Bri tish minister, and in consequence reinforcements had to 
be sent to Canada and New Brnns-wick. The war going 
on in CMiia required an, army and employed a fleet. The 
Indian Mutiny taxed the resources of England to the 
attennost, while at home (save the actual garrisous) an 
xmsatisfactiay reserve of barky 36,000 militia was all that 
iKmld be counted em. This threatening condition of afEairs 
tkided to aggravate, if not to produce, a serious commercial 
panic. It was then that the volunteer movement began, 
and by a popular impulse. 

A drcular letter, dated 12th Kay 1859, from the | 
secretary for war to the lord-lieuteuants of counties in 
Great Britain, authorized the formation of volunteer corps. 
The statute under which the general enrolment took 
piece was the same tiiat had governed the organization 

B in the beginning of the century.^ 
)f that Act, howevei^ were found 
ladwnditions under’ which invasion 
igh &e ^ipplication of steam); tjiey 
iimirtysISem entertainod of main- 
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bmsion should 
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which required the actual appearance of the enemy upon 
the coast. To carry this provision mto effect, the appre- 
hension has to be first communicated to parliament, or if 
parliament is not sitting declared by the queen in council 
and notified by proclamation. The volunteers are there- 
upon bound to serve in Great Britam until releaeed by a 
proclamation declanng the occasion to have passed. When 
so called out, they receive pay on the army scale. 

The force thus brought into existence is composed of 
corps of light horse, artillery, engineers, mount^ rifles, 
rifle volunteers. There exist also in connexion ■with 
the Admiralty special volunteer corps for the defence of 
the coost-lme, called “Eoyal Naval Artillery Yolunteers.” 
The term “ corps ” possesses no tactical signification. 
Any body of persons, great or small, whose offer of 
service the queen has accepted constitutes a “ corps.” The 
property belonging to the corps is vested m the command- 
ing ofiBcer, and is administered by a committee of of&cers 
under the rules of the corps These rules are in the first 
instance agreed on at a general meeting of officers and 
men, and, having received the queen’s approval, become 
le^l, and may be enforced by a magistrate’s order. The 
commanding officer baa power to dismiss a man from the 
corps, and a volunteer not on actual service may ter- 
minate his engagement on giving fourteen days’ notice. 

Toluuteers, when assembled under arms, whether for 
actual service or for exercise, are under the command 
of the commander-in-chief or of general or other field- 
officers of the regular army appointed to command them, 
who m^ust be senior in rank to every officer of the volun- 
teers present. But it is a fundamental law that volunteers 
are to he led by their own officers. For the purposes of 
training, a permanent staff of adjutants and sergeant-in- 
structors is provided from the regiilar army. 

The formation of corps constituted as described was so 
rapid that in the course of a few months in 1869-60 a 
force of 119,000 volunteers was created. For admxnis- 
tra.tive purposes, and for instruction, small corps were- 
grouped in their several counties into “ admmistrative 
battahons.” This provisional arrangement has since been 
abolished (a questionable measure), and the small “ corps,” 
deprived of much of the status necessary as nuclei of 
battalions m time of war, are converted into constituent 
parts or compames of what had been their administrative 
battalions. These latter are now not only constituted 
“ corps ” in the meaning of the Act, but are called “ con- 
solidated corps,” though their constituent parts are widely 
scattered. Though this arrangement is convenient durmg 
peace, confusion would probably result under pressure of 
apprehended invasioa 

On the 7th March 1860 the queen held a levee in 
London, at which 2600 officers of volunteers were pre- 
sented. On the 23d June a royal review was held in 
Hyde Bari^ when 21,900 volunteers marched past, and 
at Edinburgh on the 7th, August another royal review 
took place, at which 22,000 volunteers from the northern 
corps were under arms. 

3^blic confidence was thus restored, but yet mora 
remained to be done. An end had to be put to the ever- 
recurring pamcs that paralysed from time to time the 
commercial system of the country. The Government, 
which in the beginning had tolerated rather than en- 
couraged the' movement^ now followed the lead of public 
opinion, and decided on maiutaining the volunteer force 
as a part of the regular defensive system of the country. 
The personnel of the volunteer corps (■with a few essentiM 
exceptions) thereupon underwent a change. The wealthy 
and professional dasses, who had at first joined the ranks 
in miticipation of war, cared no longer to bear arms. 
Their plwes were taken by the artisan class, which added 
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materially to the number and permanence of the force 
But, as contributions and subscriptions now flagged, it 
became evident that pubhc grants would have to be voted 
for its maintenance. A Eoyal Commission was therefore 
appointed in 1862 to inquire into the requirements of 
the volunteers, as well as to determine the conditions on 
which the pubhc grant should be given, and a scale of 
ordinary and specM capitation allowances, subject to r^u- 
lation, was fixed on that commission’s recommendation. 

It was not to be expected that this so-called mushroom 
army should escape a certain amount of professional ridi- 
cule, which the iuefficieucy of the old volunteers associated 
with the name. Nor was this tendency nnmixed with 
apprehension in certain quarters that the pubhc grants 
voted for the force might in some way afEect the interests 
of the regular army. But a generous appreciation and 
sympathy took the place of adverse criticism, as the 
earnestness of the volunteers and their devoted loyalty 
became apparent. Nor were they unsuccessful in their 
own efiorte to keep pace with modern military training 
and even to introduce improvements. Lord Elcho, a 
prominent leader of the volunteer movement, revived in 
the National Eifie Association the ancient English pastime 
of practising at the butts. The queen herself fired the 
first shot (a bull’s-eye) at Wimbledon in 1860, and thus 
inaugurated those great national meetings where many 
thousands compete annually for prizes, the aggregate value 
of which has now reached £14,680, with 126,463 entries. 

Colonel Harcourt followed Lord Elcho in establishing 
the National Artillery Association, whose meetings are held 
annually at the School of Gunnery at Shoeburyness. The 
volunteers in this arm of the force are more than 40,000 
strong, and belong chiefly to the mechanic class. Their 
aptitude to learn the use of the great modern ordnance 
which their presence at the School of Gunnery encourages, 
and their steady discipline when in garrison, have impressed 
the officers of the Eoyal Artillery with their value as a 
reserve for mauniTig the coast defences, as well as for the 
equipment of field batteries. Special provision has now 
been made for the latter, on the condition that the batteries 
are fully horsed by the volunteers, and that three com- 
plete detachments of men per gun are maintaiiied in 
training. 

The regular attendance of detachments of colonial vol- 
unteers at these great annual national competitions has 
exercised for some years past a silent and beneficial 
influence, by fostering the mihtary sympathy of the 
colonies with the mother country as regards the interests 
of imperial defence. This feehng found practical expres- 
sion in the expedition to the Soudan in 1885. 

A novel and peculiarly national arm was also introduced 
in 1860 by Colonel Bower, then master of the Hamhledon 
hounds at Droxford, who trained members of the hunt as 
a corps of mounted riflemen to occupy ground from point 
to point across country. 

When the number of hunting men in Great Britain is 
considered, all of whom would be ready to turn out, thus 
equipped, to harrass the flank of an mvader, beyond reach 
even of hiS cavahy, some estimate may be formed of the 
value of this contribution to the plan of defence. 

The late Lord Eanelagh, another leader of mark among 
volunteers, initiated the great Easter volunteer field-days 
at Brighton and elsewhere. His views, at first opposed, 
are now officiaUy acted on, and the annual Easter assem- 
blies have developed into manoeuvres, interesting as well 
as instructive to all engaged. The Easter holidays afford 
also opportunity to artilleiy volunteers to go into garrison in 
forts, as at Sheemess and other coast works, where means 
of practising are available. Eacihties in camp insttucti^ 
are also extended to volunteers in summer, an arrangej;i4mt 
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which enables the small scattered corps to unite for drill. 
As many as 100,000 volunteers were m camp in 1887. 

Perhaps the most important organization of all, alike for 
the service of the army and the auxiliary forces, is that 
known as the " Engineer and Kailway Transport Corps,” 
formed by the patriotic exertions of the late Charles 
Manby, civil engineer, and a heutenant-colonel in the corps. 
The term “corps” presents in this case a council of officers 
composed of the following elements: — (1) eminent civil 
engineers , (2) the general managers of the main lines of 
railway j (3) the chief employers of labour. These officers 
have the rank of heutenant-coloueL There are also other 
ofllcers of the same classes, subordinate to the above, and 
not belonging to the council. The functions of the corps 
include (a) the arrangement and the carrying into effect of 
any sudden and general concentration of troops to oppose 
invasion, and (b) the rapid execution of works upou the 
railways and hues of defence by the means at the disposal 
of the great contractors directed by the civil en^neers. 
The ready labour power of this useful corps is estimated 
at from 12,000 to 20,000 navvies, with tools, harrows, and 
commissariat complete. It has already performed important 
service in tabulating, and printing at great private cost, 
complete time-tables and special reports for six general 
concentrations against possible invasion. A special return 
was also prepared by the corps (the first of its kind) of the 
entire rolhng stock of all the railways in Great Britain. 
This important work — ^which is corrected and republished 
annually — shows where the reqmsite numbers of cameos 
of every description can be obtained for the composition 
of troop trams. 

The opinion of military judges has been that the mam 
weakness of the whole volunteer system rests with the 
officers. But this judgment has undoubtedly been modified 
of late years by the eagerness displayed by the officers of 
all ranks to become capable leaders of tbeir men. While 
advantage is taken of the facilities provided by the 
Government — such as schools of instruction, temporary 
attachment to regular and militia regiments, and half- 
yearly examinations in tactics — officers of volunteers are 
Tnfl.lnng progress amoiijg themselves by initiating societies 
I in various parts of jlle country for the study and discussion 
of military subj^ect^ war games, &c. Individually, some 
officers have ^eady taken a prominent position as students 
in the art of war. One of thes^ Colonel Macdonald, C.B., 
commanding the Edinburgh Eifle Yolunteers, has ori^nated 
important improvements in the system of infantry drill, and 
his modifications have been approved in principle by the 
adjutant-general An ambulance service has been organized, 
and a scheme for battalion transport brought out. 

The foregomg organization has not exhausted the re- 
sources of volunteer national defence. Science and com- 
mercial wealth combined are now creating an outer lin^ — 
the former for the defence of the Humber, Tees, Tyne, 
Mersey, &c , by means of volunteer marine mining corps, 
and the latter by the institution of the Naval Volunteer 
Defence Association, having for its object the protection 
of merchant ships, by fitting out m British ports a number 
of merchant vessels to serve in time of war as a cordon 
around the coasts of the kingdom, within which the ship- 
ping may pass in security. 

[i^ere is yet another weak point, of equal importance, in 
the personal equipment of the volihiteers, whic^ as a ririe, 
IS deficient for field service. But now that the jurisdiction 
has been transferred from, the lord-lieutenaute of counties 
to the crown, the whole subject of equipment for the field 
is entrusted to direct and responsible military authority. 

The still graver question arises as to the issue of war- 
like stores in general in the time of national danger. 
Notwithstanding that such stores are already partially in 
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possesion of the services, tlie issue to the UvU 
(or augmentation of the volunteer force) alone will be a 
matter of extreme difficulty for one arsenal to manage 
This difficulty will he best understood by the foUowmg 
statement The volunteer force in Great Britain at the 
beginning of the century numbered 359,166. Since then, 
however, the population has nearly doubled. Therefore, 
supposing all oiher conditions to be equal, the number 
iimt would now come forward to defend the country would 
he about 700,000, or 481,800 more than the present peace 
footing of the volunteer force. One n.TH Rn n.1 is not sufficient 
to Bustam the strain that would then he put upon it. 
Strategically considered also, the situation of that at 
Woolwich is not such as to justify the accumulation there 
of all the warlilce material the nation would have to depend 
on. A central arsenal, if not a northern one as well, 
appears to be a national necessity. 

The existence of the volunteer force averts conscription 
for the country’s defence, and it forms, as the first Lord 
Brougham characterized it, a “national insurance.” The 
cost to the country is trifling compared with the magni- 
tude of the issues, being in 1886 ^767,400 for 218,000 
“efficient” volunteera entitled to the pubhc grant, that 
is .£3, 8s. 6d. per volunteer, or barely 6d. per head of the 
population to be defended. The value of the volunteer 
force is nol^ however, to be estimated by the numbers 
actually enrolled.. It is in fact, in its present form, a 
great training school of citizen soldiers, through which 
thousands pass annually into a reserve ready to join in 
case of ne^ And eve;^ year of its valuable service con- 
fiirnm the wmdom of Sir Charles Napier’s last words of 
advice to his countrymen, viz., “Mihtia and volunteers 
are the proper forces to prepare for danger in time of 
peace” (ji. m*m.) 

VOLUSENUS, EiiORiaraius (that is, Eioeiiitob Welsotst 
or WoLSEY, though m an English letter he wntes himself 
Youitzsine), a Scottish humanist of the first half of the 
16th century, whose elegant Latinify, but stUl more the 
thoughtful b^ufy of his Christian philosophy, claims for 
him a high place among the scholars of his age. That he 
was hom near’ Elgin, and studied philosophy at Aberdeen, 
as is stated in the notice of his life published in 1619 by 
Thomas Wilson in Adcmsmi Ftemata Sacra, may be only 
an inference (thongh probably a just one) from a passage 
in the dialogue De Tram^illkaie Animi, more thau 
of which consists of a description of the abode of tran- 
quillity, based cm a dream that, as we axe told, came to the 
author, when he had been a student of philosophy for 
four y^J^ after a conversation on the - pleasant banka of 
the Los^ with John Ogilvy, afterwards rector of Craden. 
Pnofieediag to Paris,, he became tutor to a nephew (or really 
a bastard wm) of Cardinal Wolsey, and this connexion led 
to repeated visits to England, where he was well seen by 
the king, and formed, with men like John Eisher, Stephen 
Gardmer, and Thomas CSromwell, connexions that were 
not dissolved by Wolsey’s fall, for he was in England as 
Iste as 1634. In Paris he knew George Buchanan, who 
fltftedewarda ■wrote a graceful epitaph on his friend’s death, 
i|»^^undpata?ons in the cardinals Jean de Lorraine (to 
g^^'^droated in 1631 a Latin exposition of Psalm 
]B«l|ay. With the latt^ he started in 
detained by sore sickness at 
If the of the diocese^ 
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made many fnends, perhaps even to Spain, for Alciat tells 
ns that he had acquired French, Italian, and Spanish 
"par frequentation des nations.” A letter of Sadolet 
from Rome in 1646 shows that he had then resolved to 
return to Scotland, and was concerned to know what course 
he should hold in the religious dissensions of the time. 
He died on the journey, however, at Vienne in DauphiuA 

The authorities for the life of Wilson are well brought together 
by Irving in the Lives of Scottish Wnteis (1889) j with the excep- 
tion of two letters in tiie JBannctiyne Miscellany, vol i , the most 
important of them had already been collected m Wishart’s edition 
of the JDe TranqvAXlxtcAe (8vo, Edin., 1751) Irving, however, 
overlooked Wilson’s earliest works, ¥1 Vol. ad illiistr. bom Card. 
ZotharingonmPs xv (4to, Pans, 1681) and Vol Bnt~ 

anm m JPsalmum nohsBO Sehrms vero 51ad. .. Stephanum Winto- 
mensem Bpiscopum Enar (4to, Pans, 1682) These show that his 
lingmstic studies embraced Hebrew as well Greek and Latin. 
Wuson's reputation, however, rests on the henutifal dialogue already 
Cited, and first printed by Giypfiius at Lyons in 1648 Prom in- 
ternal evidence it appears to have been composed about that time^ 

, but the subject had exercised the ■wnter for many yeara The 
dialogne shows ns Christian hamanism at its best, not yet breaking 
I ■vnth Ihe church and somewhat afraid of anthonty, but open to new 
light, tolerant and yet believing. Volnsenua is a great admirer of 
Eiasmns, but censures in bun a lack of pnnfy in Ms Latin and a 
certam want of philosophy Latinity and philosophical ■trainmg 
are his o-wn distingmsbrng points, but hia philosophy is Christian 
and Biblical rather thau classical or aebolastic. To analyse his 
argument would here be out of place , the title of the dialogne 
itself shows that be takes a fresh, and independent •view of the 
chief good of Christian ethics, and it is sufficient to observe that 
fium this point of view he nltunately reaches a doctrme as to the 
■witness of the Spint and the assurance of grace which breaks 
with the traditional Chnstiamty of his tune and contains ethical 
motives akin, to, though not identical -with, those of the German 
, Eefonnation The veines which occur in several parts of ■the 
dialogue, and the poem which concludes it, give Wilson a place 
I among Scottish poets, but not nearly so bfgn as that which he 
oecnpi^ among philosophical waiters on Christianity 

YONDEL, JoosT t.ajs' dbe (1687-1679), Dutcb poet. 
See HoiiLAJSTD, vol xiL p. 94. 

YOBAGINE, Jacobus de (c. 1230-1298), arcbbisLop 
of Genoa, is said to have been bom at the little village of 
Yaraggio, near Savona, about the year 1230. He entered 
the order of St Dominic in 1244, and is said to have 
preached with great success in many parts of Italy, as well 
as to iiave taught in the schools of his own fraternity. 
From the office of prior in 1267 he was raised to be 
} provincial of all Lombardy. This post he held till 1286, 

I when he was removed at the meeting of the order in Paris. 
He also represented his own province at the councils of 
Lucca (1288) and Ferrara (1290). On the last occasion 
he was one of the fonr delegates charged with signifying 
Nicholas lY.’s desire for the deposition of Mumo de Zamora, 
who had been master of the order from 1285, and was 
deprived of his office by a papal bull dated April 12, 1291. 
In 1288 Nicholas empower^ him to absolve the people 
of Genoa for their offence in aiding the Sicilians against 
Charl^ n. Early in 1292 the same pope, himself a 
Franciscan, summoned James "fco Home, intending to con- 
secrate him archbishop of Genoa with his own hands. 
James reached Rome on Palm Sunday (March 30), but 
only to find his patron ill of a deadly sickness, from which 
he died on. Good Friday (April 4). The cardmaJs, how- 
evBr,^ "propter honorem Communis Januae,” determined 
to carry out this consecration on the Sunday after Easter, 
and thus, to quote Hs own words, “he returned with joy 
to his ovm city, and was reverently received by the 
payple.” If we may 'trust Echaxd, he was a model bishop, 
and especially distingtiished himself by hie efforts to 
appease the civil discords of Genoa. His death seems to 
havft taken place in June 1298. He was buried in the 
Dommicftn diurch nt Qraaoa. A story, mentioned by 
Eohard as nnworlhy of credit makes Boniface YHI., on 
the flist day of Len^ catst the ashes in the archbishop’s 
eyes instead of on ha head, with the ■wwds, “ Remember 
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tliat thou art a Ghibelliue, and with thy fellow Ghibellines 
wilt return to naught ” 

Jacobus de Voro|fine has left us a list of his own works Speak- 
ing of himself in his Ghronicon Januense, he says, While he was 
m his order, and after he had been made archbishop, he wrote many 
works. For he compiled the legends of the saints {Legendsa 
Sanctorum) lu one volume, adding many thmgs from the Sistona 
Tripartita et Sekolastica, and from the chronicles of many writers ” 
The other writings he claims are two volumes of “ Sermons con- 
cerning all the Saints " ^ whose yearly feasts the church celebrates 
Of these volumes, he adds, one is very diffuse, but the other short 
and concise Then follow Sermones de Ommhiis Evangehts Domi- 
mcalibua for every Sunday m the year , Sermones de Omnibus 
Eoangelvis, « a, a book of discourses on all the Gospels, from Ash 
Wednesday to the Tnesday after Easter , and a treatise called 
“Manalis, qui totus est de B Maiia comjpositus, ” consisting of 
about 160 discourses on the attnbutes, titles, &c., of the Tirgm 
Mary. In the same work the archbishop claims to have written 
his CDiromeon Januense in the second year of his pontificate (1293), 
but it extends to 1296 or 1297, To this list Echard adds several 
other works, such as a defence of the Dominicans, printed at Venice 
in 1504, and a Summa Vvriutxm, et Vihorum Guillelmi Pemldi, 
a Dominican who died ahont 1250 James is also said to have 
translated the Old and New Testaments into his own tongue 
^^But," adds Echard, “if he did so, the version lies so closely 
hid that there is no recollection of it” 

Hib two chief works are the Chroniam Jasmmse and the Golden. 
Legend or Lomhardim Rystoria. The former is partly printed in 
Muraton {Sertptores Her. Mai , ix. 6) It is divided into twelve l 
parts The first four deal with the mythical history of Genoa 
from the time of its founder, Janus the first Jang of Italy, and 
its enlarger, a second Janus, “citizen of Troy,” tiU its conversion 
to Christianity “about twenty-five years after the passion of 
Chnst” Partv professes to treat of theheginnmg, the growth, 
and the perfection of the city ; but of the first period the writer 
candidly confesses he knows nothmg except by hearsay. The 
second period in dudes the Genoese crusading exploits in the East, 
and extends to their victory over the Pisans (c 1130), while tlie 
third reaches down to the days of the author’s arehhishopnc. 
The sixth part deals with the constitution of the city, the seventh 
and eighth witb the duties of rulers and citizens, the ninth with 
those of domestic life The tenth gives the ecclesiastical history 
of Genoa from the time of its first known bishop, St Valentine, 
“whom we believe to have lived about 530 A n ,*^1111 1133, when 
the city was raised to arehiepiseopal rank The eleventh contains 
the lives of all the bishops ui order, and includes the chief events 
during their pontificates ; while the twelfth deals in the same way 
with 9i0 archbishops, not forgetting the writer himself ^ 

The Golden Legend, one of the most popular religions works of 
the Middle Ages, is a collection of the legendaiy lives of the greater 
saints of the mediseval church. The preface divides the eccledas- 
tical year into four penods corresponding to the various epochs of 
the world’s history, a time of deviation, of renovation, of recon- 
ciliation, and of pilgrima^ The hook itself, however, falls into 
five sections:— (a) from Advent to Christmas (cc. 1-6), (6) from 
Christmas to Septnagesima (6-30); (c) from Septnagesimato Easter 
(31-63); (d) from Easter Day to the octave of Pentecost (64-76); 
(e) from the octave of Pentecost to Advent (77-180). The saints’ 
lives ore full of pnenle legend, and in not a few cases contain 
aeconnts of 13th-centary miracles wrought at special places, par- 
ticularly with reference to the Dominicans The author is very 
particnlar in mvmg the denvation of proper names, and indeed 
generally snpmies a copious choice of alternatives He is nearly 
always careful to assign a yearly date to the saints he treats or, 
but seldom, if ever, mentions their feast days As he reaches the 
great seasons of the year he inserts treatises dealing with their signi- 
ncaaCe and interpretation These we have for Advent, Christmas; 
Good Friday, Easter, "Whitsunday, &e. The lost chapter but one 
(181) “De Sancto Pdagio Papa,” contains a kind of history of the 
world from the middle of the eth century; while the last (182) is a 
somewhat allegorical disquisition, “ De Dedieatione Ecclesise.” 

The Golden Zeoend was translated Into Frendi ty Jean Bdet de Vigny In the 
I4th century It was also one of the earUest hooks to issue from the press A 
Inttn edition is assigned to ahont 14S9 ; and a dated one was published at Lj one 
in 1478 Many other Latin editions were printed before the end of the centi^. 
A french translation by Master John BatailUer is dated U7B, Jean de Vigny's 
Bjncmxed at Paris, 1488; nn Italian, one by NIc. Konerbl (? Veniee, 147^, a 
Bahemlan one at PHsen, 1476-8, and at Pragne, 1496, Caxton*s English yersione, 
1489, 1487, and 1488; and a German one In 1489 Several Idth-centurj' editions 
of the Sermons are also known, and the MariaU was printed at Venice in 1497 
and at Fails in 1603, 

VOEABIjBERG, the most weatern division of the 
Aiffitrian-Hnngarian monaxchy, is bounded on the F. 

^ Printed without name or place, 1484. 

* The adjective “golden” has been transferred from thla to other 
woebs of the author. 


by Bavaria, on the W. by tbe Lake of Constance, 
Liechtenstein, and Switzerland, on the S by Switzer- 
land, and on the E. by Tyrol Though united for 
administrative purposes with Tyrol, it enjoys a con- 
stitution of its own, and ranks as a separate member of 
the empire. It is emphatically an Alpine region, being 
traversed by various spurs of the Rhsetian Alps (Arlberg, 
Bregenzer Wald, &c.), attaining a height of 6000 to 9000 
feet, and even possessing a few small glaciers. The 
name is derived from the Arlberg Pass (z>., Adlerberg, or 
Eagle’s Mountain, 5895 ft ), separating it from Tyrol and 
forming the means of communication between Innsbrnck 
and tbe Lake of Constance. The pass is now traversed by 
a railway, the tunnel under the Arlberg itself (opened Oct 
1884), being 6 ^ miles in length, Yorarlberg is watered by 
numerous smaU streams, most of them flowing into the 
Rhine, which is in contact vdth the west side of the crown- 
land for a distance of about 20 miles. About one-third 
of the surface (almost exactly 1000 square miles in extent) 
IS occupied by pasture, upwards of one-sixth hy forests, 
one-seventh by meadows, and only one-twentieth, by arable 
land. In correspondence with these figures, we tod that 
the chief employments of the inhabitants are cattle-rearing, 
dairy-farming, and forestry. 

In 1881 tbe district contained 61,115 cattle, and cheese is 
reduced in large quantities. Gram is cultivated in the valley- 
ottoms, but not more than enough is raised to cover the home 
consumption , potatoes, fruit, ana wma are also produced. The 
manufacturing industry is also by no means unimportant, occupy- 
ing neaily 30 per cent of the population. The chief branch is the 
spinning and weaving of cotton, w'hieh is earned on with special 
vigour in the neighbonrhood of the towns and larger villages. A 
charactenstic industry is the construction of wooden chalets, which 
are exported to Switeeiland by water. Many of the men spend 
the summer in Switzerland as masons and labourers, returning to 
their homes m wmter In 1881 tbe population numbered 107,873, 
nearly all of Teutonic stock and the Roman Catholic faith. The 
chief towns, none of which are large, are Bregenz (4736 inhabit- 
ants), the capital, and tbe port of Anstiia on the Lake of 
Constance, Bludenz (8150 lunabitanta), Feldkirch (8600), and 
Domhim. Yorarlberg belongs to the see of Bnxen, the prince- 
bishop of which IS represented hy a vicar-general at Feldkirch 
The provincial diet consists of twenty-one members, mclndmg the 
vicar-general The croivnland sends two representatives to the 
imperial parhament 

Yorarlberg is formed out of the old duchies and countships of 
Bregenz, Feldkirch, Bludenz, Sonnenberg, and Hobenema, all of 
which had come into the possession of the house of Austria by the 
14th century, chiefly by purchase Pnor to 1782 it was counted 
part of Hither Anstna, but since then it has been administratively 
imited with Tyrol The peace of Pressburg (1805) assigned it to 
Bavansi, along with northern Tyrol, but it was restored to its old 
dlsgiance m 1814. 

VORONEZH, a government of sontbem Russia, is 
bounded by TambofE on tbe N., SarntofiE and tbe Don 
Cossacks on tbe E , Kbarkoff on tbe S , and Kursk and 
Orel on tbe W., and bas an area of 25,448 square miles. 
It occupies tbe southern slopes of tbe Middle-Russian 
plateau, and its average elevation is from 450 to 700 feet 
above sea-level. Tbe surface is hilly, and broken by 
ravines in tbe west (where two ranges of chalk bills 
separated by a broad valley run north and aontbX but 
flat and low to the east of the Don. Devonian sand^nes 
crop out m tbe north, but farther south these ore covered 
with chalk. Glacial clays with northern erratics spread 
as far south as Voronezh, and extensive areas are covered 
with Lacustrine clays and sands. The soil is very fertil^ 
owing to the large prevalence of the black earth j it 
becomes, however, sandy towards tbe east. Voronezh lies 
on the border between the forest and meadow-region of 
Middle Russia and the southern steppes, the forests 
rapidly disappear as one advances south, and those which 
in the time of Deter the Great still covered the upper 
parts of the tributaries of the Don, and were used for 
shipbuilding, are now almost entirely destroyed. Less 
XKIV. — 38 
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than one-tenth of the entire area is under wood, and both 
timber and firewood, have to be imported. 

The Don traverses Voronezh from north to south-east, 
watering it for more than 400 miles ; it is an important 
channel for the export of com, taUow, and other raw pro- 
duce, as well as for the import of wood, floated from the 
north. Its tributary the Voronezh is also navigated, 
and another large tributary, the Vorona, flows through 
the eastern part of the government. Many other small 
streams flowing into the Don intersect the territory, but 
the influence of the dry steppes begins to make itself felt j 
there are no lakes, and maizes persist only in the valleys. 
The climate is therefore contmental, and, although the mfta u 
temperature at Voronezh is 42‘’*7 F., that of January is as 
low as 8° *3 and that of July as high as 74'* '2. 

The population is steadily mcreasine, and reached 2,682,840 in 
1888 as against 1,974,400 m 1860. ft is Little Russian ixl the 
sonth-west (from 85 to 40 per cent., according to different estimates), 
and Great Russian elsewhere. There are also a few German colonies 
with some 8600 inhabitants, and a few Poles (2000). 

Agrxculture is the chief occupation, and com is exported to a 
considerable amount. The average crops from 1883 to 1886 reached 
8,467,800 quarters of lye, 901,600 of wheat, 958,000 of oats, 
1,680,000 of various grains, and 960,100 of potatoes 17,000 acres 
were under beet (176,000 cwta. in 1885), tobacco is also largdy 
cultivated, and the crop of 1886 yielded 1,728,000 Ib The sun- 
flower has also been much cultivated of late for oil The Voronedi 
horses enjoy a high reputation in Russia, as also do its cattle, and 
cattle-breeding has advanced during the last ihirty years. In 1883 
there were 635,500 horses, 649,100 cattle, and 1,848,100 sheep 
Bees are kept in many villages, and honey is gathered to tte 
annual amount of niore than 10,000 cwts. Market-gardening and 
fishing are also of importance. The manufactures axe of recant 
growth; the production reached £2,066,000 in 1884, the cjiTef 
pioducte beu^ spirits, oil, sugar, woollens, and tallow. Wheat 
and other g[rainB, flour, flax, tallow and hides, wool, and cattle are 
the ohief items of export. 

Voronezh is divided mto twelve districts, the nEirf towns of 
which are Voronezh (66,185 inhabitants m 1886), Biryutch (4486), 
Bobroff (8660), Bogntehary (4230),Korotoyak (1840), Nijne-Dyevitsk 
(2686),_3Tovokhopersk (8016), Ostrogozh* (8610), Pavlovsk (8890), 
Valuild (4425), ziadonsk, with a great monastery (9940), and Zem- 
lyansk (3870). These are mostly mere administrative centres , and 
several villages, suchas Butarlmovka (2I,700),Kal'ateh (18,000), and 
Vorontsovka (12,000), have larger populatioiis and more commerce. 

VOEOITEZBE, capital of the above government, is 
situated on a h^h bank of the river of the same riamA^ 
366 miles by rail to the south of Moscow. It is almost 


entirely built of wood, and only recently began to re- 
ac<imre importance as an entrepot on the railway which 
connects Moscow with the Sea of Azofi. It has a mihtary 
aohool of cadet!^ gymnasiums for boys and girls, and a 
number of schools for elementary education. Its theatre, 
now rebuilt, has a name in the history of the Russmn 
atage, and the town was also the birthplace of two 
peasant poets, to whom we owe some of the finest ex- 
amples^ of Russian poetry— Koltsoff and hfikitm. A 
memorml to the former has been erected on a public pro- 
menade.^ A few factories for cleansing wool and for the 
preparation of tallow and oil, as well as some distilleiies, 
have arisen of late. The population of the town in- 
creased from 39,800 in 1860 to 66,185 in 1885. It is 
now an important entrepot for com, flax, tallow, hidesi, 
eugaiV wood, and coal from the Don, the railway traffic 
to ^ million cwts., and that of the Razdelnaya 
^ ueaariy thrice that amount. 
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VORTEX MOTION. See HYDEOMEOHAiinos, vol. xii. 
p. 460 sq. 

VOSGES, a mountain range of central Europe, stretching 
along the west side of the Rhine valley in a north-north- 
east direction, from Basel to Mainz, for a distance of 160 
miles. Smce 1871 the southern portion, from the Ballon 
d’Alsace to Mont Donon, has been the political boundary 
between France and Germany. There is a remarkable 
similanty between the Vosges and the corresponding range 
of the Black Forest on the other side of the Rhine : both 
he within the same degrees of latitude and have the same 
geological formation; both are characterized by fine forests 
on their lower slopes, above which are open pasturages and 
rounded summits of a uniform altitude; both have a steep 
fall to the Rhine and a gradual descent on the other side. 
The Vosges in then southern portion are mainly of granite, 
with some porphyritic masses, and of a kind of sand- 
stone (occasionally 1640 feet m thickness) which on the 
western versant bears the name of “ grbs Vosgien.” 

OrographicaJly tbe range is divided from south to north into 
four sections . — the Qrandes Vosges (62 miles), extending from 
Belfort to the valley of the Bmche , the Central Vosges (31 miles), 
between the Bmche and the Ool de Saveme , iiie Lower Vo^s (80 
miles), between the Col de Saveme and the source of the ^uter, 
and the Hordt (26 miles) The rounded summits of the Grandee 
Vosges are called “ballons” The departments of Vosges and 
Haute Sa6ne are divided from Alsace and the territory of Belfort 
by the Ballon d’ Alsace or St Maurice (4100 feet). Thence north- 
wards the avera^ height of the range is 3000 feet, the highest pomt 
of all, the Ballon de QuehwiUer ^ebweiler) or Soultz, nsmg on 
the east to a height of 4680 feet. The Col de Saalea, between the 
Qrandes Vosges and the central section, is 1900 feet high ; the 
latter is both lower and narrower than the Grandes Vosges, the 
Mont Donon and other chief heights not exceedmg 8800 feet ^e 
milway from Fans to Strasbnrg and the Rhme and Marne Canal 
traverse the Ool de Saveme (1086 feet), No railway crosses the 
Vosges between Saveme and Belfort, hut there are very good 
carnage roads over the p^es of Bussang (2410 feet) from Remire- 
mont to Thann, the Schlucht (8746 feet) from Gdrardmer to 
Munster, the Bon Homme (3100 feet) from St Did to Colmar, and 
from St Die to St Mane-aux-Mmes (2626 feet). The Lower Vosges 
are a sandstone plateau ranging^from 1000 to 1860 feet high, and 
are crossed by the railwayfrom Hagenan to Sarreguemmes, defended 
by the fort of Bitche. The Hardt, a sterile region, covered with 
heath and low brushwood, has for its highest point Ihe Donners- 
heig (Mont Toonerre), 2264 feet high; it is traversed through deep 
ravmea by the railways from Deux-Ponts to Landau, and from 
Kaiseralautem to Spires and Worms, Meteorologically, the differ- 
ence between the eastern and western veraants of the range is very 
marked, the annual rainfall bemg much higher and the mean 
temperature being much lower in the latter man in the former. 
On the eastern slope the vme npens to a height of 1800 feet ; on 
the other hand, its only nvers are the HI and other shorter streams, 
which afford water-power rather by their rapid M ffian by their 
ahnndance. The Moselle, Meurtho, and Sane all nse on the 
Lorraine side Moraines, bouldera, and polished rocks testify the 
existence of the glaciers which formerly covered the Vosges. The 
lakes, surrounded by pmes, beeches, and maples, the green meadows 
where hundreds of cows with tinklin g hells peacefully graze, and 
the fine views of the Rhine valley, Blmk Forest, and snow-covered 
Swiss mountains combine to make the district charmmgly piotux- 
esque. The lower heights and buttresses of the muTn chain on the 
^satian side are covered with numerous castles, generally m ruins, 
m connexion with which curious legends and mterestiug historical 
incidents are told. At several pomts on the mam ndge, especially 
at St Odile above Ribeauvilld (Rappoltsweiler), aie the remoms of 
a wall of unmortwed stone with tenons of wood, 6 to 7 feet thick 
and 4 to 6 feet high, called the pagan wall (Mur Payen). It was 
cerbdnly lued for local defence in the Middle Ages, and archreolo- 

g ts are divided as to whether it was built for this purpose by the 
mans, or before their arrival. 

V03GES, a frontier depadrfcnient of eastern France, was 
formed in 1790, for the most part of territory previously 
belonging to Lorraine, with fragments of Franche-Comtd, 
Ohampagne, and Alsace, The portion belonging to Alsace 
was ceded to Germany in 1871. Lying between 47“ 48' 
and 48“ 82' N. lat„ and 6“ 22' and 7“ 10' E. long., the 
department is bounded by Alsace-Lorraine on the E. and 
by the departments of Meurthe-et-Moselle on the N., Meuse 
on the N W.. Hante-Marne on the W„ and Trftiitft-ftftAnfi on 
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the S. The Vcwages Mountains form a natural boimdary 
on the R The highest point is the Hohneck (4482 
feet) near the Schludit. The south of the department is 
traversed by the Monts FauciUes (2000 feet), which form 
part of the European watershed, separating the basins of 
the Rhine and the Rhone. The Moselle and the Meuse, 
tributaries of the Rhine, have the largest drainage areas 
in the department , a small district in the north-west 
belongs to the basin of the Seine (Ornain and Marne), 
the rest to that of the Rhone The Moselle rises in the 
Col de Bussang, and in a N-W. course of 76 miles receives 
the Moselotte and Vologne on the right j the Mortagne 
and the Meurthe on the right and the Madon on the left 
bank also belong to Vosges, though they join the Moselle 
outside the department. The source of the Sadne is on 
the south-east slope of the Monts FauciUes, and the Canal 
de I’Eat foUows the course of the Coney, a tributary of 
the left bank. The height above the sea, the northward 
exposure of the valleys, and the impervious subsoil com- 
bine to make the climate severe ; the average temperature 
at Spinal (1070 feet) is 49“ F. The annud rainfall is 24 
inches at ^^pinal, 31 at St Di4, and more in the mountains. 

Of a total area of 1,452,181 acres, arable land occupies 603,201 
acres, grass 199,839, wood 361, 626, heath, pasture, and uncultivated 
land 81,486, and vineyards 12,054 The live stock in 1881 included 
81,811 horses (of a small but strong breed), 857 asses and moles, 
143,827 cattle, 46,634 sheep, 81,488 pigs, 19,615 goats, more than 
17,000 dogs, 600,000 head of poultry, 17,952 beehives yielded 
43 tons 7 cwts of hon^ and 18 tons 11 cv^ of wax. 872 tons 
of cheese were made at G^rardmer. The crops in 1884 were — wheat 
1,911,470 bushels, meslin 494,483, rye 710,627, barley 108,282, 
oats 8,225,766, buckwheat 63,409, potatoes 17,787,404, dry vege- 
tables 46,974, fodder beetroot 26,060 tons, tobacco 88 tons, hops 
79 tons, hemp seed 188 tons, hemp 99 tons, linseed 89 tons, 

22 tons, hemp, flax, and poppy oils 94 tons, colza seed 206 tons, 
fodder 457,883 tons, wme 2,869,000 gallons (average of precedmg 
ten years 8,964,441). The derartment stands first in France for 
the extent and importance of the woods under forest role, though 
only third for the actual area of forest land. The state owns oue- 
third of the forests, private indiYiduala one-fifth, and the communes 
the rest. Oaks, beeches, hornbeams, birches, aspens, and maples 
thrive on the plains, beeches and oaks on the hi^er grounds, and 
firs, beeches, and pines on the mountains The annual value of 
timber produced is £280,000, and 9,000,000 fir planks, besides 
other kmds, are annually cut in 800 sawmills Traces of gold are 
foun^ and the department contains silver and lead nunes, copper 
ore, iron ore (4530 tons of iron annually), zinc, manganese, cobalt, 
and antimony. In 1884, 681 tons of co^ were mined, and m 1882 
1595 tons of peat were dug; 1886 persons are employed in 482 
quarries of maimle, sandstone, granite, and bnilding and lithographic 
stones The department is nch in hot^ cold, sulphate, sodio, 
calciam, iron, bicarbonate, and gaseous mineral springs. Those at 
PlombiSres were known to the Eomans 87,000 hands are employed 
in the manufacture of pig and cast iron (for all which wood is the 
chief fuel) and wares of iron and steel. The cotton indnsfay 
(186,000 looms and 428,724 spindles) has been largely developed 
since 1871 ; canvas and linen are woven at Gerardmer (8000 looms). 
The manufacture of doth employs 600 workmen, of lace 1000, 
embroidery by the hand and loom 40,000 workwomen, silk spm- 
ning 1000 spindles. Wool is spun and hosiery manufactured. 
Coopers’ work (over 800 tons) is exported, as are also sabots At 
Epmal several hundred workmen are engaged in the manufacture 
of images ; and musical instruments are made at Mirecourt. 1000 
workmen are employed in glass-works, and 1937 in paper-mills 
(10,000 tons of paper and cardboard) The department contains 
in all 409 industrial establishments; 200,000 tons of coal are 
imported. There are 281 miles of mlway, 177 of national roads, 
and 8096 of other roads. The Eastern Gannl connects the Sadns 
with the Moselle and Mensa The population in 1881 was 408,882, 
of whom 189,176 were engaged in agncultnre and 131,268 in manu- 
factures; the population m 1886 was 418,707. The department 
forms the diocese of St Di4, has its court of appeal and academy 
at hTanoy, belongs to the district of the corps dnrm^a of ChMons- 
sur-Mame, and is divided for administrative purposes into 6 arron- 
dueemente (Epinal, Mirecourt, hTemfchSiteau, JElem^mont, St Di6), 
29 cantons, and 580 communes. The chef-lieu is Epinal. 

VOSS, Johann Heineioh (1751-1826), German poet, 
archaologist, and translator, was bom at Sommersdorf in 
Mecklenburg on the 20th February 1761. In the same 
year his father, a farmer, removed from Sommersdorf to 
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Penzlin. From 1766 to 1769 Voss attended school at 
Neubrandenburg In the latter year, in conseq^uence of 
misfortunes which had overtaken Im father, he was obliged 
to accept a tutorship in the family of a private gentleman 
near Penzhn. He went to (3k)ttingen in 1772, in response 
to the invitation of Boie, whose attention he had attracted 
by poems contributed to the Gottingen Musenalmarmch 
At Gottingen he studied with enthusiasm ancient and 
modern hterature, and became one of the leading members 
of the famous “ Dichterbund.” In 1776 Boie made over 
to him the editing of the MusmalmaTiacTi, which he con- 
tinued to issue for many years. He married Boie’s sister, 
Ernestine, m 1777, and in the following year he accepted 
the position of rector at Ottendorf in Hanover. As the 
climate of Ottendorf did not suit his health, he resigned 
this ofSce in 1782, and went as rector to Eutin, where he 
remained until 1802. He then lived for some time in 
Jena, but in 1805 he accepted a call to a professorship at 
Heidelberg. He died at Heidelberg on March 29, 1826. 

Voss was a man of a remarkably independent and vigorous 
character, and he achieved distmotion in several kmds of literary 
activity In 1786-95 he published m two volumes a collection of 
onginal poems, to which he afterwards made many additions. The 
best of these works is his idyllic poem “ Luise," in which he sought, 
with much success, to apply the style and methods of classical 
poetry to the expression of modern German thought and sentiment 
In his Myihologischo Bnefe (2 vols., 1794), in which he attacked 
the ideas of Heyne, in hia AviisytriboliTe (2 vole., 1824-26), written 
in opposition to Creuzer, and iu other writings he made im- 
portant eontnbntions to the study of mythology. He was also 
promment as an advocate of the nght of free judgment in religion, 
and at the time when some members of the Eom antic school were 
beii^ converted to the Roman Church he produced a strong im- 
presmon by a powerful article, in Sophromzm^ on hisfnend Pnednch 
von Stolberg’s repudiation of Protestantism. It is, however, to hia 
work as a translator that Yoss chiefly owes his place m Geman 
literature All his renderings of the works of ancient writers indi 
cate not only sound scholarship but a thorough mastery of the 
laws of German diction and rhythm. The most famous of his 
translations are those of Homer, which were published together, 
m 4 volumes, iu 1793 Of these the one generally preferred is 
the translation of the Odyssey, as on^nally issued m 1781. He 
also translated Hesiod, Theocritus, Bion and Moschus, Virgil, 
Horace, Tibullus, Propertius, and other classical poets, and he 
prepared a cnticai edition of Tibullus. In 1818-29 was published, 
m 9 volumes, a translation of Shakespeare’s plays, which he com- 
pleted with the help of his sons Heinrich and Abraham, both 
of whom were scholars and writers of considerable ability. 

See Panins, lelena- a. TodakuTulen Qber J H. Voss (1826), and Eertst, J. E. 
Voss (2 roll, 1873-76) 

VOSSUTS, Gebahdtts Johannes (1677-1649), classical 
scholar and theologian, was born near Heidelberg in 1677. 
His father Johannes Vos, a native of the Netherlands, 
had fled as a Protestant from the persecutions in Ms own 
country into the Palatinate, and became pastor iu the 
village near Heidelberg where Gerard was born ; but, as 
he was a Calvinist, the strict Lutherans of the Palatinate 
caused him once more to become a wanderer. In 1678 he 
settled at Leyden as student of theology in the university, 
and finally as pastor at Dort, where he died in 1686, 
leaving Gerard an orphan. Here the boy received his 
education, until he entered the theological college and then 
the university of Leyden. He there became the lifelong 
bosom friend of Hugo Grotius, and pursued with great 
zest the study of the classics, Hebrew, ecclesiastical history, 
and theology. In 1600 he was made rector of the high 
school at Dort, where he devoted himselE to philology 
and Mstorioal theology- From 1614 to 1619 he filled the 
office of director of the theological college at Leyden. 
The moderation of his theological views and his abstention 
from controversy brought him under the suspicion of 
heresy, in consequence of which he escaped expultion from 
his office only by resignation (1619). The year before 
he had published his valuable work the Eistoria PdagianOf 
which his enemies considered favoured the views of the 
Arminians or Remonstrants. But in the year 1622 he 
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received tihe appointment of professor of rhetoric and 
chronology, and subsequently of Greek, in the university. 
In 1624 the university of Cambridge ofE^ered him a 
professorship, which he dechned. Two years afterwards 
another unsuccessful effort was made to induce him to 
settle in England, hut he accepted from Archbishop Laud 
a prebend in Canterbury cathedral of the value of £100 
per annum, without residence, coming over to England to be 
installed m 1629, when he was made LL D. at Oxford. 
In 1632 he left Leyden to take the post of professor of 
history m the newly founded Atlienseum at Amsterdam, 
which he held tdl his death, March 17, 1649. 

He was one of the great scholars of the world, and his character 
added, lustre to his learning His works, of which a complete 
edition appeared at Amsterdam, 1696-1701, in 6 vola fol , are 
philological, historical, and theological He made invaluable con- 
tributions to the correct study of Latin grammar and of the Greek 
and Latin historians. He was amongst 3ie first to treat theological 
dogmas and the heathen rehgionsfrom the historical point of view 
prmcipal works are Eistona Pelagiana (1618) ; My7nologi<nim 
Lingua Laiina (1662); Cammentanoruvi Phetoncorum Libr% VII 
(1606); Be Sistoriois Orseeis Lbri III. (1624), Be Sistoricfis Latims 
IibT% III. (1627) ; Be Theologia Qeniili (1642) ; Bissertationes Tree 
de Tribiis Symiolis, Apostolico^ Aihanastano, et CondantinopolUano 

See iflc^ron, Sfimoira pour tereit & PRistoire tJa Romma RTusires, -toL xlil , 
rariSj 1730 , Herzog's Jtealencj^llopSdzef art “ Vosslus *’ 

TOSSIIJS, Isaac (1618-1689), son of the preceding, 
was bom at Leyden in 1618, and was carefully educated 
by his father After three years spent on a learned tour 
through England, France, and Italy, which he used in 
ma k ing the acquaintance of the ^t scholars and the 
great libraries of those countries, and from which he 
brought back many valuable MSS., he accepted in 1648 an 
invitation to the court of the brilliant Queen Christma of 
Sweden, whom he taught GreeL He declined the offer 
of the chair of history at Amsterdam vacated by his 
father's death, and continued for some years ih Sweden, 
with occasion^ visits to Holland, In 1668 he finally left 
Sweden. His father’s merits and his own leammg pro- 
cured him favour with Louis XIV. of France and in 
En^and. In 1670 he came to reside in England, was 
made LL.D. of Oxford, and in spite of notorious looseness 
of morals and levity of character receaved a canonry at 
Windsor from Charles IL in 1673, residing m the castle, 
where he died in February 1689. 

His learning was great, and be rendered valuable services iu 
Gopnezlou with ancient Matory, antiquities, chronology, and 
geography, though ihey were marred hy the admixtnre of great 
IbTiTy and want- of judgment. To him is owing the first week 
text of the erx shorter epistles of Ignatius (1646). He published 
va]^ble editions of the geographer gcylax (1639), of Justin (1640), 
of Pomporuus Mela (1648), and of Catullus (1684), In lus vanons 
diasw^lationB on diionology he maintained the greater accuracy 
of "the sjatem of ihe Septuagint in comparison with that of the 
Hebrew text, ^d generally asserted the greater genuineness of the 
6r^ translation as compared with the Massoretio text. He in- 
herited his father's valuable library, which, to the great sorrow of 
Evelyn, went after his death back to Holland. 

Conv. Nlceron’s Jfiiijurfrff, yoL ilH. 

VOTKINSK, an iron-work in the Urals, in the Russian 
government of Vyatka, 47 miles north of Sarapul, and 8 
from the i^ma, was founded in 1766. Its popula- 
^~j,reached 16,480 m 1886, Together with the Hams k 
"‘^k,^yotIdnt& was -^lately one of the chief Qovem- 
thments for the constructioin of steamers for 
I as Well as of iDSfomotives for the 

$ haalong been renown^ for its 

smaller iron-wares, as well 
ki^e infers having been 
a number of workmen 
. ... 90 iep«»iave society lor 

m%ntifaei^ei<i hheady knowh 

VOUET, SiMoif (IfiS-Q-lId#), {BNtoek HM^tei^ horn at 
January 9,. 1690, passed many Xtaljq where 



he married, and established himself at Rome, enjoying 
there a high reputation as a portrait painter. Louis 
Xni. recalled him to France, lodged him in the Louvre 
with the title of First Painter to the Crown, and gave him 
a considerable salary. All royal work for the palaces of 
the Louvre and the Luxembourg was placed in his hands , 
the king became his pupil , he formed a large school, and 
renewed the traditions of that of Fontainebleau. Amongst 
his scholars was the famous Lebrun (who raised on the 
foundations laid by his master the tyranny by which he 
dominated the whole artistic world during the reign of 
Louis XrV.), Lebrun's rival Errord, Louis Lerambert, the 
two Testelins, Poerson, and Dorigny. Vouet was an 
exceedingly skilful painter, especially in decoration, and 
executed important works of this class for Cardinal 
Richelieu (Rueil and Palais Royal) and other great nobles. 
His better easel pictures bear a curious resemblance to 
those of Sassoferrato, hut, being much in demand, he fell 
into mannerisms, and of the enormous quantity of work 
produced by himself or with the aid of his pupils little has 
survived worth study. Almost everything he did was 
engraved by his sons-in-law Tortshat and Dorigny. 

VOW, a solemn undertaking to do something which is 
held to be acceptable to the Deity. In the antique re 
hgions mere prayer, without some material expression of 
homage, was not held to be a complete or normal act of 
worship (cf. Sackefice). Supphcations, therefor^ were 
generally presented to the Deity in connexion with a 
sacrifice, or, if the moment of need was one at which a 
ntnal offering could not well be presented, the prayer for 
help was naturally accompanied by a promise to present a 
gift at a future time Thus prayer together with a vow 
18 a sort of imperfect act of worship, which has to he com- 
pleted hy the discharge of the vow at the sanctuary So in 
Greek the same word is equally applicable to the prayer 
which opened a service of sacrifice and to a vow taken at 
the commencement of an enterprise or in other time of need 
So too the Latin votum means both "vow” and “ desire.” 
In the Old Testament, in like manner, it is generally a 
saadfiea or gift at the sanctuary which is promised in vows, 
and the word "vow” {n^der) means also "a votive sacrifice,” 
j as distinguished from obligatory sacrifices (piacular offer- 
ings and stated festal sacrifices, 1 Sam i. 21). 

The vows of which we read in the Old Testament and 
in classical authors are generally conditional on the fulfil- 
ment of the petition with which they are coupled. Such 
vows are made on occasions of special need, or difficulty 
(Es. Izvi. 13 ; Phny, E. E., viii. 21 [57], " turn prsecipuus 

votOTum locus est cum spei nuUus est”), as before a peril- 
ous enterprise (Gen. xxvm 20 ; Judg. xi 30) The pay- 
ment offered may he a victim for the altar, or any other 
gift which the ntual of the religion acknowledges as 
acceptable. But, as vows are generally made on eztra- 
ordina'pr occasions, the thing promised will often be excep- 
tional in kind or magnitude. The vow of Jephthah (Judg. 
XI,) is a case lu pointy and also illustrates by an extreme 
example the principle that a vow once taken must be ful- 
filled at any cost. This principle was so far modified in 
later times, in I^el, that exceptional vows were by law 
redeemed at a valuation (Lev zxvii.). Hannah’s vow, de- 
voting her unhom son to the service of the sanctuary 
(1 Seym. 1 11), would have fallen under this law. Moreover, 
the law provided that the vow of an unmarried daughter 
or d B, wife might be disallowed by the father or husband 
raspeefivefy (Humh ixx). On the other hand, a widower 
a divorced woman was free to make what vow she pleased, 
'[j^eae provisious are important evidence of the legal posi- 
tion of woman in Hebrew society, and also, ex sdentio, as 
implying tiiat Hebrew sons (at least after infancy) were not 
subject to pafyia pateaiaa efi the Roman kind. 
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Of ordinajy vows a common type m antiq^uity was a 
promise made in peril by sea, sickness, or other straits, to 
suspend in a temple a picture or other symbol of the danger 
against which the Divine aid was implored. This usage 
passed into Christiamty and survives in Cathohc countries, 
where votive pictures and models of eyes, hands, «fee., 
cured in answer to prayer, are still seen in churches. At 
the council of Lestines (743 a d ) the use of such models 
was condemned as a pagan practice. 

In point of obhgation, vows were analogous to oaths 
(Numb. xxx. 2), their sanction was not human but Divine 
(Deut. yyiii. 21). Thus slackness or fraud in the fulfil- 
ment of vows is the mark of an age of dechning faitli 
(MeJL 1 . 14; Hirith, 1. 69 Arnold, Lucian, Juspiter 

Trag., e. 15; cf Eccles. v. 4). Among the Arabs the 
speedy fulfilment of vows was favoured by a rule of ab- 
stmeUcefrom certain eiyoymentsand conveniences 
which custom imposed till the vow was fulfilled. This 
appears to have been the ancient practice of other Semitic 
nations also, among the Hebrews it survives in the 
Hazaxite vow (see Nazaeite), and probably also in the 
esdr or mar (mterdict), which is mentioned along with vows 
in Numb, xrs., and is described m verse 13 as “an oath of 
abstinence to afflict the soul,” — words which seem to show 
that fasting is specially contemplated. As there is no as- 
cetic tendency in Hebrew religion, in which fastmg and 
similar observances have not positive religious value, but are 
only expressions of pemtent supplication, it seems reason- 
able to interpret the oath of abstmence by the aid of the 
examples in Psalm cxxxii 2 sq., Acts xxiii. 12 (cf. also 
1 Sam. xiv. 24 and to understand it, like the .Fabian 
i^ram, as an obligation of abstmence till a positive vow 
fulfilled. The detail m the Psalm, “ I w^ not enter 
my house or rest in my bed till,” &c , baa its parallel in 
Arabia and in Syrian heathenism (Sur u. 185 — ^where to 
enter the house from behind is an evasion of the rule , 
Lucian, Dea Syr y § 55; cf, Wellhausen, Skmm, lii. 117^ 
It 18 to he observed that in Arabia, where there was httle 
or no devebpment of obhgatory ritual sacrifices, offerings 
were usually votive, and' vows were often simple and not 
conditional promises, so too in Deut. xxiii. 23, Lev. vii. 16, 
vows are closely associated with free-will offerings. A 
purpose of sacrifice formed at a distance from a sanctuary 
naturally found expression in a vow. Occasions of sacri- 
fice are not frequent in nomad life and it may be conjec- 
tured that the earliest vows were simply deferred sacrifices, 
without the element of bar gaining with the Divinity which 
is prominent in later times. The simple vow presupposes 
that the sanctuary or the customary day of sacrifice is re- 
mote; the conditional vow, on the other hand, may often be 
made at the sanctuary itself, where the Godhead is nearest 
to man (Gen. xxvm. 20 ; 1 Sam, i. 11, lUadyVn, 93). 

Tn Qlirishian times VOWS to present a material gift (vabi 
reahd) have been less important than vows to adopt a 
certain course of life (vota personalia), a change which 
naturally followed from the modification of the idea of 
sacrifice in Christiamty (see Saoexfioob). The personal 
vows recognized by the Catholic church are of various kinds, 
covering ^ manner of actions religiously mentorious (e.g., 
pilgrimage or crusading) , but the most prominent have been 
vows of abstinence (fasting; chastity), to which the growth 
of asceticism gave a positive value. Most important of all 
is the monastic vow of poverty, chastity, and obedience (see 
Monaohisii). The presupposition of all such vows is that 
there is a higher life of godhness, which cannot be attained 
to by Christians at large, and which all are not bound to 
attempt, although there is merit in couseerating oneself to 
it. IVom this point of view it came about in process of 
time that tows of s^-conseoration were viewed aS neces- 
sarily perpetual To fall back from a purpose of higher life 
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was not at all the same thing as never to have formed such 
a purpose. Hence, e.g., the vow of chastity, which Cyprian 
still regards as termmalile by marriage m the case of virgins 
who have not strength to persevere m continence, was de- 
clared to he of perpetual obligation as early as the council 
of Ancyra (314 a.d ), On the other hand, the church was 
careful to guard against the rash assumption of vows, 
by requiring certain formahties in the act, and by the in- 
stitution of the noviciate, as a period of probation. The 
power of the pope to dispense from vows, which appears 
in the Decretals, was of later growth, Protestantism, deny- 
ing the superior merit of the ascetic life, rejects ^ per- 
petual vows, and indeed shows little favour to vows of any 
Vinfl (w. B. S ) 

TBANCX, Sebasttajt, bom about 1572, was a painter 
of the Antwerp school, of very moderate ability. Most of 
his pictures represent scenes of war, such as the sack of 
town^ cavalry combats, and the hke. Though occasionally 
vigorous in drawing, his paintings are dull and heavy in 
tone. The date of ^ death is uncertain. 

YTJLCAN, the old Roman fire-god, answering to the 
Greek Hephjestus { q .' o .), with whom he was eo^ounded 
by the ancients. The etymology of the name is uncertain . 
it has been proposed to derive it from the root var, 
“warm”, ^llka in Sanscrit is a firebrand. How closely 
Vulcan was identified with the fire, regarded as a person, 
appears from the stones of the birth of Cseculus and 
Servius Tulhus, both of whom were called sons of Vulcan, 
and were supposed to have been conceived by virgins who 
Tia fl been impregnated by sparks of fire from the hearth. 
At Rome his temple was m the Campus Martms outside 
the dty walls. But there was also a place sacred to him 
in the comitium. It was not a temple, but only a raised 
ai^, called the Volcanal. It was said to have been founded 
by Romulus, and a lotus tree in it was thought to he as 
old as the city. Statues of persons who or whose statues 
had been struck by lightning were sometimes set up in 
the Yolcanal. There was a festival of Vulcan called the 
Volcanalia on August 23d, in which the people threw 
a.T<imH.lH into the fire instead of themselves. On the 7th 
of June there was a fishermen’s festival, with games, held 
under the superintendence of the “praator urhanus,” and 
the fish were brought to the Volcanal and saenficed to the 
god instead of human victims. Another festival of Vulcan 
was the Tubilustna, or purification of trumpets, on May 
23d, Vulcan being regarded as the father of trumpets. 
At Ostia there was a festival of Vulcan (Volcanaha) pre- 
sided over by a “ praetor sacris Volcani faciundis,” and at 
Ostia there were also a temple and a pontiEex of Vulcan. 
At Rome there was a “ flamen ” of Vulcan, who sacrificed 
to Mam, wife of Vulcan, on the 1st of May. Accordmg 
to others the name of Vulcan’s wife was Majesta. 

VULGAHO. See Iupari Jelaotb, vol, xiv. p. 682. 

VULGATE. See BebiiB, voL in. p. 647. 

VULTURE, the name of certain birds whose best- 
known characteristic is that of feeding upon carcases, and 
these birds, owing to this obscene habit, are in many hot 
countries regarded watii favour as useful scavengers, _ The 
genus Yiilhir, as instituted by Linnseus, is now restricted 
by ornithologists io a single sp^i^ F- monacJms, of which 
more presently, the other species included therein by him, 
or thereto referred by succeeding systematists, being else- 
where relegated (cf. LXmmeeobybe) ; but tbe most im- 
portant taxonomic change that has been introduced is that 
by Prof. Huxley {Froc. Zool, Society, 1867, pp. 462-464), 
who pointed out the complete structmnl difference between 
the Vultures of the New World and those of the Old, 
regarding the former as constituting a distinct Family, 
C<c3w,riid& (which, however, would be more properly 
named SarcorliamjqhdssX while he united the latter with 
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tte ordinary diurnal Birds-of-Prey as Oypadidee. This 
arrangement seems to overlook the signification of some 
considerable distinctionsj and to the present writer it 
wonld appear more reasonable to recognize the existence 
of a Pamily Yulturidx, confined to the true Vnltnres of 
the Ancient Continent, equal in rank to the FalconidsR, 
while fully admitting the claim made on behalf of the 
l^ew-World forms for the same standing. 

The American Ynlture may he said to inclnde four genera : — (1) 
SarcorJiampJius, the gigantic Condorj the male distinguished by a 
large fleshy comb and wattles; (2) Gypagus, the Knig-Vulturej 
with its gaudily-coloured head and nasal carancle ; (3) OatJiariskc, 
containing the so-called Turkey-Buzzard of English-speaking 
Americans with its allies; and (4) Pseiidogryphus, the great 
Californian Ynlture — of very limited range on the western slopes of 
north America, and threatened with speedy extinction through the 
use of poison. Though all these birds are stmeturally so different 
from the true Yultures of the Old World, in habits the VuUuridae 
and SarcorTiampMdss are much alike, and nf several of the latter — 



King-Y\ilfcnro ( Oypagns papa). 


particularly of the Condor and the Turkey-Buzzard: — -we possess 
rather elaborate accounts by excellent observers, as Darwin, Alex- 
ander Wilson, and Mr Gosse — ^wliose works are readily accessible. 

The true Y ultures of the Old W orld, Vulturidis in the restricted 
sense, are generally divided into five or six genera, of which 
Neophrem has been not unjustifiably separated as forming a dis- 
tinct Subfamily, Naophroninse,— its members, of comparatively 
small size, differing both in structure and habit considerably 
from the rest One of them is the so-called Egyptian Vulture or 
Phamoh’s Hen, A. parcTiqpterus, a bird whose delicacy of build and 
appearance contrast forcibly with its choice of the most filthy 
kind of food. It is a well-known species in, some parts of India,^ 
and thence westward to Africa, where it has an extensive range. 
It also occurs on the northern shores of the Meditemanean, and on 
three occasions has strayed to such a distance from its usual haunts 
as to have twice suffered capture iu England, and once even in 
Forway. Of the genera, composing the other Subfamily, Vtiiturinse, 
apace is wanting to say much. numbers seven or eight loc£d 

species and races, on more than one of which the English name Griffon. ' 
has been fastened. The best known is G. fidxus, wlueh by some 
authors is accounted “ British, ” from an example having been tdken 
in Ireland, though under circumstances which suggest its appear- 
ance so far from its nearest home in Spain to be due to man’s inter- 
vention. The species, however, has a wider distribution on the 
European continent (especially towards the north-east) than the 
Egyptian Yultnre, and iu Africa nearly reaches the Equator, extend- , 
ing also in Asia to the Himalaya ; hut both in the Ethiopian and 
Indian Eegions its range inosculates with that of several allied 
forms or species. Psemogyps with two forms — one I ndian, the 
Y In the eastern part of the Indian peninsula it is replaced by a 
smaller race or (according to some authorities) species. If. gmgiawuSf 
which has a yellow instead of a black bill. 
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other African— differs from Gyps by having 12 instead of 14 
rectrices. Of the genera Otogyps and Lophogyps nothing here need 
he said ; and then we have Vhdtur, with, as mentioned before, its 
sole representative, V. monaolius, commonly known as the Cinereous 
Ynlture, a bird which is found from the Straits of Gibraltar to the 
sea-coast of China.® Almost all these birds inhabit rocky cliffs, on 
the ledges of which they build their nests. 

The question whether Vultures in their search for food 
are guided by sight of the object or by its scent has long 
excited much interest, and the advocates of either opinion 
have warmly contended in its behalf. Without denying 
to them the olfactory faculty, it seems to be now gene- 
rally admitted, notwithstanding the assertions to the con- 
trary of Waterton and a few more, that the sense of 
sight is in almost every case sufficient to account for the 
observed facts. It is known that, directly a camel or 
other beast of burden drops dead, as the caravan to which 
it belonged is making its way across the desert, Vultures 
of one sort or another appear, often in considerable 
I numbers, though none had before been observed by the 
ordinary traveller, and speedily devour the carcase over 
which they are gathered together. The mode in which 
communication is effected between the birds, which are 
I soaring at an immense height, seems at first inexplicable, 
but Canon Tristram has suggested {Ibis, 1859, p. 280) 

: the following simple solution of the supposed mystery: — 

I “The Griffon who first descries Ms quarry descends from his 
I elevation at once. Another, sweeping the horizon at a still greater 
distance, observes Ms neighbour’s movements and follows his 
course, A third, still further removed, follows the flight of the 
second ; he is traced by another ; and so a perpetual succession is 
1 kept up so long as a morsel of flesh remains over which to consort. 
I can conceive no other mode of accounting for the number of 
Yultures which iu the course of a few hours will gather over a 
carcase, when previously the horizon might have beeu scanned in 
vain for more than one, or at the most two, in sight.” 

The Canon goes on to suppose that in this way may 
be explained the enormous congregation of Vultures in 
the Crimea during the siege of Sevastopol, where they 
had before been scarce : — “ the habit of watching the 
movements of their neighbours” may “have collected 
the whole race from the Caucasus and Asia Minor ” — he 
might have added the Balkans — “ to enjoy so unwonted 
an abundance.” Doubt may be entertained whether the 
last supposition be correct, but none as to the accuracy of 
the first. (a. n.) 

VYATKA, or Viatka, a government of north-eastern 
Eussia, with Vologda on the bT., Perm on the E., Ufa and 
Kazan on the S., and Nijiii Novgorod and Kostroma on the 
W., has an area of 59,124 square miles. It has on its 
northern boundary the flat water-parting which separates 
the basins of the Northern Dwina and Volga, and its surface 
is an undulating plateau of from 800 to 1400 feet above sea- 
level, deeply grooved by rivers and assuming a hilly aspect 
on their banks, broken up as they are by ravines. Permian 
I sandstones, marls, and Hmestones cover it ; over these is 
: boulder clay, with extensive forests and marshes. The 
: Kama rises in the north-east, and, after making a wide 
sweep through Perm, flows along its south-eastern boundary, 
while the whole of the government is watered by the 
Vyatka and its numerous tributaries. Both the Kama 
and the Vyatka are navigable, as also are several of tbeir 
tributpies; the Izba and Votka, which flow into the latter, 
have important iron-works on their banks. As many as 
1,700,000 cwts. of corn, iron, hides, leather, tallow, timber, 
and wooden wares were loaded in 1883 at the landing- 
places of Vyatka, while the trafiSc on the Kama is still 
more imporMut. There are no railways, but the province 
is traversed by the great highway to Siberia, and two other 
roads by which goods from th e south are transported to 

A TIie^geogiapMcal range of the various species of Yultures has been 
exhaustively treated, by Mr Sharpe (Pourn. Lim. Society, Zoology, 
xiit. pp. 1-26, pis. i.-ix, ), 



loading-places on the Vyfcchegda and the Yug to be shipped 
farther north to Archangel Lakes are numerous, 
vast marshes are met with everywhere, especially m the 
north; three-q^uarters of the area are under forests. The 
climate is very severe, the average yearly temperature 
being 36“ F. at Vyatka (January, 8“ '2; July, 67“‘0), and 
35° at Slobodskoi (January, 3°’5 ; July, 65° ‘3). 

The population (2,869,000 in 1888, as against 2,170,221 in 
1861), tnough sparse on the average, is somewhat dense m the 
better-situated valleys The bulk consists of Great Russians (81 
per cent.), but there are also considerable remoma of the aboriginal 
Votiaka (260,000), Tcheremisses (about 160,000), Tartars, Tepters, 
Penmans, and even Bashkirs. Mohammedans number about 
100,000, and pagans (Tcheremisses and Votiaka) about 11,000 
The Yotiaks (Otiaka), a Finnish stem of the Penman group, call 
themselves Ot, Ut, or Ud, and the Tartars call them Ar, so that it 
is supposed that they may be akin to the Ars of the Yemsei. They 
are middle-sized, with fair hair and eyes, often red-baired, and the 
^eral straoture of the face and skull is Finnish. % their dialect 
they belong to the same branch as the Penmans. T?hey are excel- 
lent agnomtunsts, very labonons, and excel in bee-keeping 

The soil is fertile, especially in the valleys of the south , rye, 
barley, oats, buckwheat, and to some extant wheat are grown 
The crops of 1886 were— rye, 4,006,000 quarters ; oats, 3,967,000, 
barley, 734,000 , wheat, 98,000, potatoes, 231,000 quarters. Com 
is exported to the Kama or to the north, as also are Sax and hemp 
Thera is no want of natural meadows in the south, and cattla- 
rearmg prospers. The Vyatka horses, a fine breed, though rather 
small, are well known throughout Russia. There were in 1883 
706,600 horses, 926,100 cattle, and 1,446,400 sheep. Attempla 
are being made to introduce finer breeds of cows and sheep. 

Industnes are developing steadily, there having been in. 1884 
684 establishments, which employed 9700 workmen, and showed a 
yearly return of £1,610,000 They mclude diatillenea (£886,600), 
u’on-works, chenuoal woiks, tanneries, soap and glass works, and 
cotton and pajper mills. Votkinsk (j.u ) has a considerable yearly 
production of agneultuial machmery and steam-engines The 
crown manufactory of guns at Izhevsk wortoi up yearly 10,000 cwts 
of steel. Domestic trades give occupation to more than 40,000 
persons, and their returns m 1884 reached £706,800 The manu- 
facture of wooden vessels, wmdow frames, doors, furniture, sledges, 
aud carts supplies a considerable export trade to the steppe pro- 
vinces of the lower Volga. Domestic weaving produces, it is esti- 
mated, about 6,400,000 yards of Imen every year. Many peasants 
have nevertheless to leave them homes in search of woik, either as 
“ burlaki " for shipping and dragging boats or as porters ; hunting 
and bird-catching still have soma importance in the forest tracts. 

Trade is oonsmerable, — ^iron, copper, tar, pitch, glass, leather, 
paper, timber, and wooden wares, as also com, hidesj flax, linseed, 
honey, and other raw produce being exported to Nym FTovgorod, 
Orenburg, and Siberia ; while groceries and various manufactured 
goods are imported. 

Vyatka is one of those few governments of Russia where the 
zmatmt, consisting to a great extent of remesentatives of the 
peasantry, has succeeded in creating a senes oi educational instita- 
tionfl without mcumng the displeasure of the Government. It 
distinguishes itself very tavourably byits schools, libranes, surgeons, 
and hospitals m villages, and by its elaborate house-to-honae statis- 
tical descnptions of several diktaicis, and statistical pubhcalaons. 
There were in 1884 641 pmnaTy and 22 aecondw^ schools. 

Vyatka IS divided mto eleven diatncta— those of Vtatka. (24,480 
inhabitants in 1886) , Elabtiga (9760) , Gtazoff (1946) , Eoteliutch 
4490).; Mahnyzh (8400) ; Nolinsk (8990) ; Orloff (3380) ; Sarapul | 
12,870); Siobodskoi (9226); Drzhum (6100); Yaransk (2S65). 
VoTKiNSK {q.v.) has 16,480 inhabitants, and Izhevsk has 21,600. 

VYATKA, capital of the above goverumeut, is situated 
on. the Vyatka river, 663 miles to the north-east of Moscow. 
It is built mostly of wood, on the steep hills which rise 
above the river, as well as on their slopes and at their base 
Its old walls have been demohshed, and its old churches 
built anew. Two public gardens, a small pubhc library, 
and the usual educational institutions of a Russian 
provincial town are all that it can boast of. Its manu- i 
factnres are insignificant, but its trade in com, leather, ! 
tallow, candles, soap, wax, paper, and furs (exported), and 
in all kinds of manufactured and grocery wares (imported), 
is important. The population in 1886 was 24,480. 

Vyatka was founded in 1181 by the ITovgorodians, under the 
name of KhJ^ofF, for the pilose of maintammgtheir dominion 
among the Yotiaks, Tcheremisses, and Tartars ^e squirrel and 
beaver furs, especially the latter (beaver being then common in the 
region), and the Yyatfca horses, as also wax and honey, were the 


chief attractions for trade ; and, notwithstanding the dangers then 
encountered on the route to Yyatka and Perm, ma Yologda, the 
Ifovgorod merchants and ukshuimki (plundenng merchants) will- 
mgly visited Yyatka and settled there. The town soon grew around 
the fort, and had to be enclosed within new walls In 1391 it was 
plundered by the Tartars, and agam in 1477. The power of Fov- 
gorod was decaying, and the Moscow pnnces, always pursuing the 
same pohoy of intrigue, and showing themselves ready to teke up 
the cause of the poorer classes against the richer merchants, made 
advantageous use of mtemal staiggles, and annexed Khtynoff to 
Moscow lu 1489. It received the name of Yyatka in 1780. 

VYAZMA, a distnct town of Russia, in fcke govern- 
ment of Smolensk, aud 109 miles by rail to the north-east 
of that town, was a populous place as early as the 11th 
century, and earned on a lively trade with Narva on the 
Gulf of Finland. In the 16th century it fell under the 
dominion of the Lithuanian princes, but was too close to 
Moscow to remain in their hands, and was retaken by 
the Russians by the end of the century. The Poles took 
it again, however, during the outbreak of 1611, aud kept 
it till the peace of 1634 At present it is an important 
centre for the trade of Smolensk ; corn, hemp, linseed and 
hemp seed, tallow, and hides are exported to St Petersburg 
and Riga, while fish, metals, and manufactured goods are 
supphed to the neighbouring region chiefly by the Vyazma 
merchants. The population was 13,000 in 1882. 

VYERNYT, formerly Akriatt, capital of the Russian 
Central-Asian province of Semiryetchensk, is situated on 
a plateau at the base of the Trans-Hi Alatau, in 43° 16' 
N. lat , 47 miles to the south of the Ih river. It was 
founded lu 1864 as a small blockhouse, but from the 
I advantages of its situation— -the fertility of the surround- 
mg country, the ample water-supply from the Atma- 
1 tinka river, and of timber and firewood from the valleys 
I of the Alatau — ^it rapidly increased; in 1884 the popula- 
tion numbered 17,545, nearly 3000 of them military. 

I Around the central blocks ane several suburbs of wooden 
and brick houses ; the streets are broad and planted with 
trees. Most of the houses are surrounded by thick growths 
of poplar and elm os well as by fruit-gardens, and the 
streets and squares are refreshed by channels of running 
water. The Little Russian, Kirghiz, and Tarontchi villages 
which surround the town, and have excellent orchards, 
amply supply Vyemyi with all necessaries. The Tarantchia 
prov^ specially helpful to the young settlement on account 
of their laborious habits and their acquaintance with the 
agriculture of the steppes. Situated as it is on the site 
of the old Almaty, at the crossing of two roads — ^from 
Kul^ja to Toshkend, and from Semipalatinsk to Kaabggr 
— Yjfcnji carries on an active trade in wheat, rice, com, 
tea, oil, and tobacco. The dislocation of the rocks on the 
northern slope of the Alatau Mountains is the cause of 
severe earthquakes, the last of which, on June 9, 1887, 
destroyed or damaged nearly a thousand stone houses in 
Vyemyi and its neighbourhood, killing 326 persons. 
Slighter shocks were felt up till February 1888. 

VYSHNIY VOLOTCHOK, a district town of Russia, 
in the government of Tver, 82 miles by rail to the north-west 
of that city, owes its importance to its situation in the 
centre of the Yyshne-Voiotsk navigation s^tem, which 
connects the npper Volga with the Neva. The portage 
{vohh) of less than 17 miles between the Tvertaa, a tribu- 
tary of the Volga, aud the Tsna, which flows into the 
Mala and the Voll^off (Lake Ladoga), had long been used 
for transporting boats from the one basin to the other, and 
the canal, which was afterwards dug, soon became one of 
the most important links of connexion between the Volga 
and the Neva; now, however, the boats prefer the 
Mariinak system, and the prosperity of Vyshniy Vototchok 
is declining. The inhabitants (11,690 m 1884) support 
themselves chiefly by shipping, and partly by the cotton 
industry. The trade is stiU considerable. 
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W is simply doutle v, bo far aa tlie form goes ; but its 
value, like its name, is double u, and it dates back 
to a time when -m and v had not been fully differentiated, 
one into a vowel, the other into a consonant (see under 
U). The oldest form of the letter was Mtt, sometimes u 
omyj e.g,, uulfheard, uilfrith, in the Liber F^^as, 9th cen- 
tury, Later, a pecuhar symbol appears, j>, called “ wen”, 
this belonged to the runic alphabet, which the Latin super- 
seded: it undoubtedly represented the w^sound. It died 
out about 1300, probably through the induence of French 
copyista As early as the 11th century we find vv, later w. 

The sound denoted by "W is a voiced labial, formed by 
rounding the lips so much that the voice cannot escape 
without friction. In the nature of the case no hard and 
fast line can be drawn between it and tbe vowel a (any 
more than between i and y) : it is impossible to say exactly 
at what point the open position of the hps for « ceases and 
sufficient closure for a definite consonant begins. We may 
perhaps mark out three noticeable sounds : — (1) the clear 
vowel u; (2) a consonant ■w, equivalent to a “ ghde” in the 
diphthongs “ eu,” “ ou,” <fcc , a sound which is held not 
long enough to be a vowel as forming a syllable by itself, 
yet without sufficient friction to make a consonant , (3) 
the consonant zo. The difference between (2) and (3) may 
be niustratad by the initial sounds of French “ oui ” and 
English, “ we " j the oum “ om” is a consonant m j it does 
not make a syllable distinct from the following and so it 
is not a vow^ ; yet it is quite distinguishable from the w 
in “we.” It is probable, from some slight indi<a,tions, 
principally in Sanskrit, that both (2) and (3) were sounds 
of the Lido-European language. But it could hardly he 
supposed that they would be kept rigorously distinct m the 
derived languages ; they lie too near together. 

It has been already pointed out (see article IT) that the 
representatives of the sound za varied much Lathe different 
languages. In Greek we find / and sometimes v (as in 
euotSe, &a.); in Latin there was no symbol to WTatingnigb 
it from the vowel «, The English varieties are mentioned 
above. 


For the history of this sound in connexion with the 
velar ^ of the onginal speech see article Q. This sound 
died out in most of the derived langnages, but left traces 
i)a Gre^ — (1) in the symbol fcpppa, (2) m the phonetic 
change eall^ “ labialism,” by which the slight labial of 
the origmal sound developed and eventually changed the 
guttural explosive into a labial, e.g., became n-oS. 
Similarly in Italy the Latin gv, of ^‘qui,” “qnantus,” &c., 
preserved the origmal symbol and sound, whereas the Oscan 
and Umbrian ^eed with the Greek in lB.bin.li9:iTig 
In English the lo^ound has commonly held its own. It 
has survived in writing, even in the almost impossible qom- 
binatMm wr, as in “wrath,” “write,” “wreck,” “wretch,” 
ypat the sound is lost. Li several Old English words the 

■ s jamhanged for gu, as was natural undea: 

quoth (OLE. quell (aS. 

the voiceless sound oorrespondr 
^ great majority of cases where 

(q|^ opgiaal as in who, what (ori^al 
Written hw4, hvraeh; so 

raven 

rsig ther h seee^ to have 

robbed the w of its volee (^reasOt^dBioteCli^^ the writing 
Kh), and then falleaoff here ^ «« an hniependeirfi sound. 


■WAGE, whom most modem writers without any autho- 
rity call Kobeet, but who simply calls himself “ Kaistee 
Wacb,” was a clerk (“ clerc lisant ”) and trouvhre of the 
12th century, who was bom in Jersey, studied at Caen, 
and received from Henry 11. a prebend at Bayeux with 
other gifts. Nothing is known certainly of the dates of his 
birth or death; but the one is conjecturally put at about 
1120 and the other at about 1180. He seems to have 
been much about the ragmng house of Normandy and 
England , he boasts of the kindness of Henry to him (he 
knew, he says, three Henrys, the third being Prince Henry, 
the eldest son of Henry II.), and is said by Layamon to 
have dedicated his Brvi to Eleanor of Aquitaine. This 
shadowy personahty is partly compensated by a consider- 
able hterary work. Wace has left two long romances, the 
Bomxm de Brut and the Boman de Ron, both of which 
are interesting monuments of Norman French, while the 
latter is a document of some importance for 'Fngbp'h his- 
tory, the writer informing us that he got some direct 
information from his father, who no doubt was not his 
only source. The BoTnan de Brut, the longer of the two, 
is in octosyllabic couplets of a facile and somewhat undis- 
tinguished kind. It has generally been regarded as a mere 
versifying of Geoffrey of Monmonth, a point which turns to 
some extent of course ou the vexed question of Geoffrey’s 
own originals. The Bottim de Bou, a chronicle of the 
Norman dukes, is much more interesting much more 
vigorously written. The greater part of it is also in 
octosyllables, but there is a large insertion of assonanced 
alexandrines in something like the form of the chansons 
de geste, Wace is not in mere poetical value a very good 
example of the trouv&res, but bis subjects give bim interest, 
especially for Englishmen. 

first and hitherto the only edition of the Brvib is that of Le 
Eoux de Idnoy (1838) ; the Mou, after heiiw edited by Iduguet in 
1827, has been recen1iy(1877) re-edited by Dr Hugo Andx'esen. 

WACO, a city and the counly seat of M*Leiinan 
counly, Texas, U.S., is situated on the west bank of the 
Biazos nver, at the mouth of the Bosque, in an agricultural 
and pastoral region. It contains Waco university (Baptist) 
and a female college. The population in 1880 was 7296, 
more than one-third being negroes 

WALAI. jSee Soudan, voL xxii. p. 279. 

WADDING, Lube (1688-1657), ecclesiastical historian, 
born at Waterford in 1688, emigrated with his parents to 
Spain in early youth, and from Spain passed to Portugal, 
to study at the Irish College in Lisbon. While still a 
student, he entered the order of Cordeliers, or Friars 
Minim, in 1604, taking the name Michael Angelo of St 
Eomulus, and his early reputation for learning soon ob- 
tamed for him a professorship of theology at Salamanca. 
Philip m. of Spain was anxious to procure the formal 
definition of tihe Immaculate Conception B. Y. M., which 
iuid be^nleft open by the council of Trent, and sent Diego 
de Torres, bishop of Cartagena, as ambaesador to the pope 
for that purpose. Torres, being himself a Cordelier, made 
ehoice of Wadding to accompany him on his emlmssy, and 
tile young divine nreated so favourable an impressiou ut 
Borne that anotherchairof theology was bestowed upon bim 
tilery and he was made vice-comnussary and procurator- 
general of his order. He made Eome Ida headquarters for 
the remainder of his life, dying there as pnncipal of the 
IHsh College of St Isidore in 1607. 

His earliest pidffioation was aii aocotmt of the embassy in ■wiaoh 
b® bad taken part, svoe Zegaiw PMUppi HI. ft IV., 

Mispemamm ad Svmmm Pordifiees VomhM V., Gregoruitn 

JSV., et Vrbamwm VIII,,pro d^m^mda Oontroversia Iwnacvilixtm 
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0<mce/pU(m,is Seatsi Maries Tirgmie (Louvain, 1624, fol ) He 
contanbuted, many years later, a work to thu question bxtuself, 
Immaeulatm Comeptioma JBeatas Maries Opusculum (Kome, 1666, 
8vo), now of extrema ranty. He was also author of a treatise on 
the Hebrew language and other occasional wntiuM, but his literary 
reputation rests chiefly upon the important works he published in 
connexion with the Pranoiscan order The prmcipal of these are 
Annales Oidmie Mtnorum, 8 vols. foho (Lyons and Eome, 1628- 
1664), a book of high repute, recast and enlarged by Fonseca, 19 
vols. folio (Rome, 1731-1746), and since continued by Michelesi, 
1794, and Melchion de Ceretto, 1844 , S<anptore8 Ordinis Minontm 
(Rome, 1660), to which is subjomed a reprmt of a Syllabus FF. 
Miiuonmi, a list of the English Franciscans who wein put to death 
in Tudor days, which had become extiemely rare, because most of 
tb-s onginal impi'ession was sent to England during the legateship 
of Cardinal Pole, and was seized and destroyed by order ot Queen 
Elizabeth, because of its reflexions upon the character of Henry 
VIII. ; an edition of the Concordantiss BibUorum Sehrmcas of 
Calasio, 4 vols. folio (Rome, 1621), Opera Omnia Jbannis Zfuns 
Scoti, 12 vols. in 11, foho (Lyons, 1639) ; Sti Franeisci Assisiatis 
Opuscula (Antwerp, 1628), and Sti/ Antonvi Faduani Concorda/niias 
Morales (Rome, 1624) 

"WAFEES, aa articles of stationery, consist of thin, 
brittle, adhesive disks, used for securing papers together, 
and for forming a basis for impressed official seals. 
Wafers are made of a thin paste of very fine flour, baked 
between “ wafer irons ” over a charcoal fire till the thin 
stratum of paste becomes dry and brittle, and the flour 
starch is partly transformed into glutinous adhesive 
dextrin. The cake is cut into round disks with suitable 
steel punches. Bright non-poisonous colouring matter is 
added to the paste for making coloured wafers. Wafers 
of gelatin are also made 

WAGER The law of wagers may be divided for 
purposes of convenience into two great classes, dealing 
respectively with procedure and with substantive law. In 
both classes the legal importance of the wager has tended 
to diminish. 

Frocethure — ^Determination of cases, civil and criminal, 
by means of wager or analogous forms of procedure is a 
characteristic feature of archaic law. The legis actio 
saciam&iti at Eome — at fiist a real, then a fictitious 
wager — the wager of battle and of law in England, of the 
highest antiquity in their origin, survived up to a com- 
paratively late period in the history of both legal systems 
The form of the wager survived long after ifes reason had 
been forgotten. The general prevalence of the wager 
form of proceeding is perhaps to be attributed to the early 
conception of a judge as a mere referee who decided the 
dispute subimtted to him, not as an executive officer of 
the state, but as an arbitrator casually called in (see 
Marne, Anamt Law, c. x ). Wager of battle in England 
was a mode of trial which was ^owed in certain cases, 
VIZ, on a writ of right (see Writ), and on appeals of 
treason and felony (see Appbal). A full account of the 
judicial combat will be found under Dtjel and ObdeaIi. 
Wager of law (vadiatio legis) was a right of a defendant in 
actions of simple contract debt and of detinue. It super- 
seded the ordeal (itself called lex in the Assize of Clarendon 
and other ancient constitutional records). The mode of 
proceeding in a wager of law was an mteresting relic of 
that system of compurgation — traced by Blackstone to the 
Mosaic law. Ex. xxii- 10 — which was employed in many 
legal systems, especially the Scandinavian, and had 
probably an appreciable effect on the development of the 
English Jury (g v ). It also has some points of re- 
semblance, perhaps some historical connexion, with the 
and the decisory oath of Roman law, and the 
reference to oath of Scots law (see Oath). The use of 
the oath instead of the real or feigned combat— real in 
English law, feigned in Roman law — no doubt represents an 
advance in legal development. The technical term sacror 
mentum is the bond of union between the two stages of 
law. In the wager of law the defendant, with eleven 
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compurgators, appeared m court, and he swore that he 
did not owe the debt or (in detinue) that he did not de- 
tam the plaintiff’s chattel , while the compurgators swore 
that they believed that he spoke the truth It was an 
eminently imsatisfactory way of arriving at the merits of 
a claim, and it is therefore not surprising to find that the 
pohcy of the law was in favour of its restriction rather 
than of its extension Thus it was not permitted where 
the defendant was not a person of good character, where 
the king sued, where the defendant was the executor or 
administrator of the person alleged to have owed the debt, 
or in any actions other than those named, even though the 
cause of action were the same. No wager of law was 
allowed in assumpmt, even though the cause of action were 
a simple debt. TMs led to the general adoption of as- 
sumpsit — proceeding originally upon a fictitious averment 
of a promise by the defendant — as a means of recover- 
ing debts Where a penalty was created by statute, it 
became a common form to insert a proviso that no wager 
of law was to be allowed in an action for the penalty 
Wager of law was finally abolished by 3 aud 4 Will. IT. 
c. 42. Another form of the judicial wager in use up to 
1846 was the feigned issue by which questions arising in 
the course of Chancery proceedings -were sent for trial by 
jury in a common law court. The plaintiff averred the 
laymg of a wager of .£5 with the defendant that a certain 
event was as he alleged , the defendant admitted the 
wager, but disputed the allegation ; on this issue was 
joined 8 and 9 Viet c. 109 enabled such questions to be 
referred by the Chancery to the common law courts m a 
direct manner 

Substantive Law — K wager may be defined as “ a pronme 
to pay money or transfer property upon the determination 
or ascertainment of an uncertain event ” (Anson, Law of 
CovOrad, p. 171). At common law wagers were legally 
enforceable, subject to certain rules dictated by considera- 
tions of public policy, f.y., that they did not lead to 
immorahty or breach of the peace, or expose a third person 
to ridicule. Actions or wagers were not favoured by the 
judges ; and, though a judge could not refuse to tiy such 
an action, he coul^ and often did, postpone it untU after 
the decision of more important cases. Parliament gradu- 
ally intervened to confine the common law within narrower 
limits, both in commercial and non-commercial wagers, 
and both by general and temporary enactments. An 
example of the latter was 7 Anne c. 16, avoiding all 
wagers and securities relating to the then war with France 
The earliest general enactment was 16 Car. IL c. 7, pro- 
hibiting the recovery of a sum exceeding £100 lost in 

р, meB or pastimes, or betting on the sides or hands of 
the players, and avoiding securities for money so lost. 
9 Anne c. 19 avoided securities for such wagers for any 
amount, even in the hands of honafide holders for value 
without notice, and enabled the loser of £10 or upwards 
to sue for the money he had lost within three months. The 
hardship of the Act, as it affects securities in the hands of 
hemafide holders, was remedied by 5 and 6 WilL IT. c. 
41, which enacted that such securities should be taken to 
be held for illegal consideration. Finally, 8 and 9 Tict. 

с. 109, § 18, enacted “that all contracts or agreements, 
whether by parole or in writing, by way of gammg or 
wagering shall be null and void j and that no suit shall 
be brought or maintained in any court of law or equity for 
recovering any sum of money or valuable thing aheged to 
be won upon any wager, or which shall have been deposited 
in the hands of any person to abide the event on which 
any wager shall have been made j provided always tbat 
this enactment shall not be deemed to apply to any sub- 
scription, or contribution, or agreement to subscribe or 
contribute, for or towards any plate, prize, or sum of 

XXTT, — 39 
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money to be awarded to the winner or winners of any 
lawful game, sport, pastime, or exercise.” 

TVhat IB a lawM game depends upon numerous statutes from 88 
Hen. YIII. c 9 downwards, among -wliich may he classed the 
Lottery Acts (see Lottebiks) A cunous exception is made m 
some of the statutes m favour of unlawful games if they are played 
m a royal palace The mere making of a wager is not now uleal, 
as it WDS under the earlier statutes , it is simply unenforeeahle. 
The winner has no legal remedy against the loser or the stake- 
holder The loser can recovei hm stake where it stiU remains m 
the stakeholder’s hands or has been paid over to the winnai after 
notice from the loser to the stakeholder not to pay it over. He 
cannot recover where it has been paid over to the winner without 
notice The agent in a wagenng contract may have legal rights 
against his principal, thougn the principal has none against the 
other party Agreements between buyers and sellers of stocks and 
shares to pay or receive differences only (sometimes known as 
“tune-bargains”) are within 8 and 9 Yict e. 109, but a broker 
empbyed to speculate on the understanding that only differences 
should be paia by his prmcipal may recover indemnity against the 
pnncipal Employment of an agent to bet in hia own name may 
imply an anthonty to pay the bet if lost, an authority that may 
become irrevocable after payment to the winner Though wagers 
themselves are now void and not illegal, securities for wagers, by 
the combined effect of 5 and 0 Will. lY. o. 41 and 8 and 9 Yict. 
c. 109, are still either illegal (as a bet on the result of a game) or 
void (as a bet on the reauTt of something other than a gam^ such 
as a contested election). This difference is important as affecting 
the (luestion of burden of proof in actions on securities origmaUv 
fflven for wagenng purposes Where the consideration is illegal, 
the plaintiff must snoW affirmatively that he gave value, but tilie 
mere absence of consideration throws on him no such duly. In 
commercial matters the most important examples arc wagering 
policies of insurance, that is, pohcies made by persona having no 
insurable interest, and made void by statute (see lirspiuJsrcE). 
Sir John Barnard’s Act, 7 Geo IL c 8 (called “An Act to prevent 
the infamous practice of stock-jobbing”), prohibited contmets for 
liberty to accept or refuse any pubuc stocks or securities, and 
weal's relating to the stocks 

In Scotland the courts refuse to try actions on wagers, as being 
sj^oiiswnes ludxera, unbecoming the dignity of the courts. 9 Anne 
c 19 and 6 and 6 Will. lY c 41 extend to Scotland, but the 
weight of judicial opinion is that 8 and 9 Yict, c. 109 does not 
In the United States the loser may, by the legislation of some 
States, recover his money if he sue within a limited time, as he 
might have done in England under 9 Anne c. 19 
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WAGES. Wages, although one of the most common 
and familiar terms m economic science, is at the ^me 
time one of the most difiScult to define accurately. The 
natural definition is that wages is the “ reward for labour,” 
but then we are at once confronted with the difficulty so 
well stated by Adam Smith: — The greater part of people 
understand better what is meant by a quantity of a 
particular commodily than by a quantity of labour ; the 
one is a plain palpable object^ the other an ab^act 
notioa, whi^ tiiou^it can be made sufficiently mteUigible, 
is not altogether so natural and obvious.” If we regard 
wages as the reward for a quantity of labour, it is dear 
that to make the meaning precise we must give a premsa 
meauiug to this abstract notion of Adam Smith. From 
the point of view of the labourer the quantity of labour 
refers not so much to the work accomplished (e.^., raising 
60 many foot-pounds) as to all the feelings of a disagree- 
able Mud, all tiie bodily inconvemence or mental anniyanc^ 
connected with the employment of one’s ikn^Us or muscles 
M both in a particular occupation ” (J. S. HCH). But this 
' " ’ ■ I aeems ody to make the task of definition more 
I class of labourers, in this wide sense of 
vfould include the capitalist who racks his 
le as as the navvy who 
|his brow. Thus “ profit^” in the 
' ' ' j instead of being contrasted, 
" '‘“I with w^fls, and in 

* of management is 
ci^^An^is of 
\ ^list qf 
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the term labour, as defined by Mill, may be extended. In 
the General Eqjort of the census (1881) in England and 
Wales (published 1883) an analysis is given of the “un- 
occupied class.” After deducting cbUdreu and young 
persons under fifteen, persons over sixty-five years of age, 
who for the most part had been engaged in work of some 
kind previously, and those between the ages of fifteen and 
twenty, who might be considered as training for work, there 
remained 4,641,190 between the ages of twenty and sixty- 
five without specified occupation. But of these 4,468,908 
were “ women, of whom by far the greater part were married 
and engaged m the management of domestic life," and thus 
the number of males in the working period of life (20-66) 
of the “ unoccupied ’’ class was reduced to 182,282. Thus 
praetLcaUy nearly the whole of the efficient male population 
of the country was engaged m some form of “ labour ” 
and in receipt of some form of “ wages.” 

It may be granted that in certain economic inquiries it is 
extremely useful to bring out the points of resemblance 
between “ workers " at the various stages of the social scale, 
and it is especially serviceable in showing that the op- 
position between “employer” and the “employed,” aud 
the “ classes ” and the “ masses,” is often exaggerated. At 
the same time, however, the differences, if not in kind 
at any rate in degree, are so great that if the analogy is 
carried very far it becomes misleading. Accordingly it 
seems natural to adopt as the prehminary definition of 
“ wages ” something equivalent to that of Prof. Walker 
in his work on the Woffes Question (the best book on the 
subject as a whole), viz., “ the reward of those who are 
employed in production with a view to the profit of their 
employers and are paid at stipulated rates." Even os thus 
r^tricted the “ working or wage-earning classes ’’ represent 
probably two-thuds of the population of the United King- 
I dom. It may be observed that by extending the meaning 
of production, as is now done by most economists, to include 
all kmds of labour, and by substituting benefit for profit, 
this definition will include all grades of wages. 

Having thus hmited the class of those who earn Fomin 
“ wages," the next point is to consider the way in which and lei 
the wages ought to be measured The most obvious 
method is to take as the rate of tms-mges the amount of 
monAy earned in a certam time, and as the rate of task- 
wages the amount of money obtained for a given amount 
of work of a given quahtyj and in many inquiries this 
rough mode of measurement is sufficient But the intro- 
duction of money as the measure at once makes it necessary 
to assume that for purposes of comparison the value of the 
money to the wage-earners may be considered constant. 

This supposition, however, does not hold good even between 
different places in the same country at the same time, and 
still less with variations in time as well as plana To the 
labourers, however, the amount of money they obtain is 
only a means to an end, and accordingly economists have 
drawn a sharp distinction between nominal and real wages 
“ Labour, like commodities,” says Adam Smith, “ may be 
said to have a real and a nommal price. Its real price 
may be said to consist in the quantity of the necessaries 
and conveniences of life which are given for it its 
nominal pn.ee in the qnantaiy of money. The labourer is 
rich or poor, is well or ill rewarded, in proportion to the 
real not to the nominal price of his labour.” 

Prof. Walker {op. cut., p. 12 ay.) has given a fullYaria- 
analysm of the principal elements which ou^t to be 
taken into account in estimating the real wages of labour. ^ 
They inay be classified as follows. (1) Variations in ^ 
tile puixffiasmg power of ^money may be due in the first 
place fe) causee affecting the genewd level of prices in a 
country. Such, for instance, is a debasement of the 
coinage, of which a good exom^e is furnished in English 
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history in the reigns of Henry YHI. and Edward VI. have to consider all the various discomforts involved in 
Prof. Thorold Sogers has ascribed much of the degra- the “ quantity of labour ” as well as all the conveniences 
dation of labour which ensued to this fact ; and Lord which the nominal wages will purchase aud all the supple* 
Macaulay has ^ven a graphic account of the evils suffered ments in kind. 

by the labouring classes prior to the recoinage of 1696. In a systematic treatment of the wages question it General 
The issues of inconvertible paper notes in excess have would be natural to examine next the causes which 
frequently caused a disturbance of real wages, and it is determine the general rate of wages in any country at any 
generally asserted that in this case wages as a rule do not time. This is a problem to which economists have try at 
rise so quickly as commodities A general rise in prices given much attention, and is one of great complexity, any time, 
due to great discoveries of the precious metals would, if It is difficulty when we consider the immense variety of 
nominal wages remained the same, of course cause a fall in “ occupations ” in any civilized country and the constant 
real wages. There are, however, good grounds for snppos- changes which are tafang place, jeven to form an adequate 
ing that the stimulus given to trade in this case would conception of the general rate of wages. At the census 
raise wages at least in proportion ; and certainly the great in 1881 in the United Kingdom, the commissioners found 
gold discoveries in Australia and California ramed wages it necessary to make a small dictionary of the words by 
in England, as is shown in Tooke’s Eistory of Pncei, vol. which different classes of workers described their callings, 

V. p. 284. Similarly it is possible that a general fall in and without a special dictionary it wonld be impossible to 
prices, owing to a relative scarcity of the precious metals, classify such as the following ; “ blabber," “ doctor-maker,” 
may lower the prices of commodities before it lowers the “fluker,” "egger,” “lurer,” ‘‘toother," <fec,, &c. There are 
pnce of labour, m which case there is a rise in real wages, thousands of occupations of various kmds, and at first 
In the controversy as to the possible advantages of bi- sight it may seem impossible to determine, in a manner 
metallism this is one of the pomts most frequently dis- sufficiently accurate for any useful purpose, an average or 
cussed. It is impossible to say a, ‘priori whether a rise or general rate of wages, especially if we attempt to take real 
fall in general prices, or a clmge in the value of money, and not merely nominal wagea At the same time, how- 
wxU raise or lower wages, since the result is effected ever, in estimating the progress of the working-classes, or 
principally by indirect influences. But, apart from these in comparing their relative positions in different countries, 
general movements in pnces, we must, in order to find the it is necessary to use this conception of a general rate of 
real value of nominal wages, consider variations in local wages in a practical manner. The difficulties presented 
prices, and m making this estimate we must notice the are of the same kmd as those met with m the determina- 
principal items in the expenditure of the labourers. Much tion of the value of money or the general level of prices, 
attention has been given recently by statisticians to this and may be overcome to some extent by the same methods, 
subject, with the view of finding a good “index number" An “index number” may be formed by taking various 
for real wages. (2) Varieties in the form of payment kinds of labour as fair samples, and the nominal wages 
require careful attention. Sometimes the payment is only thus obtained may be corrected by a consideration of the 
partly in money, especially in agriculture in some places elements in the real wages to which they correspond. 

In many parts of Scotland the labourers receive meal, Care must be taken, however, that the quantity and quality 
peats, potatoes, &c. (3) Opportunities for extra earnings of labour taken at different times and places are the same, 
are sometimes of much importance, especially if we take just as in the case of commodities similar precautions ore 
as the wage-earning unit the family and not the individual, necessary. Practically, for example, errors are constantly 
At the end of last century Arthur Tonng, in his celebrated made by taking the rate of wages for a short time (say an 
tours, often calls attention to this fact. At the present hour), and then, without regard to regulanfy of employ- 
time, in Horthumberland and other counties a “ hind ” ment, constructing the annual rate on this basis ; and 
{i.e,y agrioultural labourer) is more valued if he has a large again, insufficient attention is paid to Adam Smith’s pithy 
working family, and the family earmngs are relatively caution that “there maybe more labour in an hour^s hard 
large. (4) Eegulantyof employment is sdways, especially work than in two hours’ easy bnsiness.” But, however 
in modem times, one of the most important points to be difficult it may be to obtain an accurate measure of the 
considered. Apart from such obvious causes of fluctuation general rate of wages for practical purposes, there can be 
as the nature of the employment, e.g.yiu the case of fisher- no doubt as to the value and necessity of the conception 
men, guides, &c , there are various social and industrial in the theory of political economy. Fox, as soon as it 
causes (for a particular aud able investigation of which the is OESumed that industrial competition is the principal 
reader may consult Prof. Foxwell’s essay on the subject), economic force in the distribution of the wealth of a com- 
TJnder the system of production on a large scale for foreign munity, and this is in reality the fundamental assumption 
markets, witii widely-extended division of labour, it seems of modern economic science, a distinction must be drawn 
impossible to adjust accurately the supply to the demand, between the most general causes which affect all wages and 
and there are in consequence constant fluctuations in tiie the particular causes which lead to differences of wages in 
employment of labour. A striking example, happily rare, different employments. In other words, the actual rate of 
is furnished by the cotton famine during the American wages obtained in any particular occupation depends partly 
civil war. (6) In forming a scientific conception of real on causes affecting that group compared with others, and 
wages we ought to teke into account the longer or the partly on the general conditions which determine the 
shorter duration of the power to labour: the man whose relations between labour, capital, and production over 
employment is healthy and who lives more comfortably the whole area in which the industrial competition is 
and longer at the same nominal rate of wages may be held effective. 

to obtain a higher real wage t ha n his less fortunate com- Thus the theory of the wages question consists of two Wagee- 
petitor. It is worth noting, in this respect, that in uearly parts, or gives the answers to two questions : — (1) What 
every special industry there is a liability to some specM are the causes which determine the general rate of wages t ™ 

form of disease ; e y., lace-workers often suffer from diseases (2) Why are wages in. some occupations and at some times 
of the eyes, miners from diseases of the lungs, &c. (For 'and places above or below this general rate 1 
further illustration the reader may consult the excellent . With regard to the first question, Adam Simth, as 
works of Mr Sevan on Inckistricd Classes and PnduskriaL in almost every important economic theory, gives an 
) Thus, in attempting’to estimate real wages, we answer which combines two views which were subsequently 
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differentiated into antagonism “ Tte produce of labour 
constitutes tbe natural recompense or wages of labour ” is 
the opening sentence of lus chapter on wages. But then 
he goes on to say that “ this original state of things, in 
which the labourer enjoyed the whole produce of his own 
labour, could not last beyond the first introduction of the 
appropriation of land and the accumulation of stock.” 
And he thus amves at the conclusion that “ the demand 
for those who live by wages, it is evident, cannot increase 
but in proportion to the increase of the funds which are 
dMimtd to the payment of wages.” This is the germ of 
the celebrated wages-fund theory which was carried to an 
mrtreme by J. S Mill and o^ers, and, although Mill 
abandoned the theory some time before his dea^ he was 
unable to eradicate it from his ^stematic treatise and to 
reduce it to its proper dimensions. It is importent to 
observe that in the hands of Mfil this theory was by no 
means, as was afterwards maintained by Prof. Cairnes, a 
mere statement of the problem to be solv^ According to 
Caimes {Leading Principles of Political Economy, bk. in), 
the wag^fnnd theory, as given in Mill’s Principles (bk. 
ii ch. si. § 1), embraces the following statements (1) the 
wages-fund is a general term used to express the aggr^ate 
of ail wages at any given time in possession of the labour- 
ing popdation ; (2) the average wage depends on the 
proportion of this fund to the number of people ; (3) the 
amount of the fund is determined by the amount of 
general wealth applied to the direct purchase of labour. 
These propositions Oairnes easily reduces to mere verbal 
statements, and he then states t^t the real difficulty is to 
determine the canses which govern the demand and supply 
of labour. But the most superficial glance, as well as the 
most careful surv^, will convince tiie reader of Mill’s 
chapters on wages Ibat he regarded the theory not as the 
statement but as the solution of the problem. For he 
applies it directly to the explanation of movements in 
wages, to the criticism of popdar remedies for low wages, 
and to the discovery of what he considers to be Inti- 
mate and possible remedies. In fact, it vras principally on 
account of the apphcation of the theory to concrete facts 
that it aroused so much opposition, which wodd have been 
impossible if it had been a mere statement of the problem. 
AnalyBis The vrages-fund theory as a red attempt to solve the 
(rf the wa^ question may he resolved into three propositionsi, 
which ace very different from the verhd trdsms of Caimes 
(1) In any country at any time there is a determinate 
amount of c^itd unconditionally destined for the pay- 
ment of labouu This is the wages-fund. (2) There is 
also a determinate number of labourers who must work 


mdependently of the rate of w^es,— that is, whether the 
rate is high or low. (3) The wages-fuud is distributed 
amongst the labonreis solely by means of competition, 
masters competing with one another for labour, aud 
labourers wilh one auother for work, and thus the average 
rate of wages depends on the proportion between wage- 
capital and population. It follows then, according to this 
view, that wages can only rise either owing to an increase 
ci^tal or a diminution of popdation, and this accounts 
' d by Mill to tiie 
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It has often been remarked that, in economics as in 
other sciences, what eventually assumes the form of the 
development of or supplement to an old theory at first 
appears as if in direct antagonism to it, and there is 
reason to think that the criticism of the wages-fund theory 
was carried to an extreme, and that the essential elements 
of tmth which it contains were overlooked. In many 
respects the theory may be regarded as a good first 
approximation to the complete solution of the problem 
The causes which it emphasizes too exclusively are after 
all verse causse, aud must always be taken into account. 

There can be no doubt, for example, that under certain 
conditions a rapid increase in the labourmg population 
may cause wages to fall, just as a rapid decline may make 
them rise. The most staking example of a great improve- 
ment in the condition of the labouring classes in English 
economic history is found immediately after the occurrence 
of the Black Death in the middle of the 14th century. 

The sudden and extensive thinmng of the ranks of labour 
was manifestly the principal cause of the great improve- 
ment in the condition of the survivors. 

Again, as regards the amount of capital competing for Apparent 
labour, the reahty of the cause admits of no dispute, at any tmth of 
rate in any modern society. The force of this element is 
perhaps best seen by taking a particular case and assuming 
that toe general wages-fund of the country is divided into 
a number of smaller wages-funds, Take, for example, the 
wages of domestic servants when the payment of wages is 
made simply for toe service rendered. We may fairly 
assume that toe richer classes of toe community practically 
put aside so much of their revenue for the payment of the 
vmges of toeir servants. The aggregate of these sums is 
toe domestic wages-fund. Now, if owing to any cause 
toe amount available for this purpose falls off, whilst the 
number of those seeking that class of employment remains 
toe same, the natural result would be a fall m wages. It 
may of course happen in this as in other cases that the 
result is not so much a direct fall in the rate of wages as 
a diminution of employment— but even in this case, if 
people employ fewer servants, they must do more work 
Ag^ if we were to seek for the reason why toe wages of 
governesses are so low, toe essence of the answer would 
be found in the excessive supply of that kind of labour 
compared with toe funds destined for its support. And 
similarly through toe whole range of employments in which 
toe labour is employed in pen^ble services and not in 
material products, toe wages-fund theory brings into pro- 
minence the principal causes governing the rate of wages, 
namely, the number of people competing, the amount of 
the fund competed for, and the effectiveness of the com- 
petition. This view also is in harmony with the general 
principles of demand and supply. If we regard labour as 
a commodity and wages as the price paid for it, then we 
nmy say that the price wiU be so adjusted that toe quantity 
demanded will be made equal to toe quantity o&red at 
that price,— the agency by which the equation is reached 
beiug competition. 

Bat when we turn to other facts for the verification Apparent 
of toe theory we easily discover apparent if not real of 
con^dictiona The case of Ireland after toe potato ’•*' 
famine affords an instance of a rapidly declining popu- 
lation without any corresponding rise in wages, whilst 
in new countries we often find a very rapid increase 
of population accompanied by an increase in wages. 

In a similar manner we find that the capital of a 
country may increase rapidly without wages rising in pro- 
portion— as, for example, seems to have been toe case in 
Skgland ^fter the great mechamcal improvements at toe 
end of last century up to the repeal of the Com LaVrs— 
whilst in new countries where wages are the highest there 
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are generally complaints of the scarcity of capital. Bat 
perhaps the most striking conflict of the theory wili. facta 
IS found m the penodical inflations and depressions of 
trade. After a commercial crisis, when the shock is over 
and the necessary liquidation has taken place, we generally 
find that there is a period during which there is a glut of 
capital and yet wages are low. The abundance of capital 
is shown by the low rate of mterest and the difiBculty 
of obtaining remunerative investments. Accordingly this 
apparent failure of the theory, at least partially, Tina.Trfl« it 
necessary to examine the propositions into which it was 
resolved more carefully, in order to discover, in the classical 
econonuc phraseology, the “disturbing causes” As re- 
gards the first of these propositions — that there is always 
a certain amount of capital destined for the employment 
of labour — it is plain that this destination is not realty 
unconditional In a modern society whether or not a 
capitalist will supply capital to labour depends on the rate 
of profit expected, and this agam depends proximately on 
the course of prices. But the theory as stated can only 
consider profits and prices as acting in an indirect round- 
about manner upon wages If profits are high then more 
capital can be accumulated and there is a larger wages- 
fund, and if prices are high there may be some stimulus 
to trade but the effect on real wages is considered to be 
very small. In fact Mill writes it down as a popular 
delusion that high prices make high wages. And if the 
high prices are due purely to currency causes the criticism 
is in the mam correct, and in some cases, as was shown 
above, high prices may mean low real wages. If, how- 
ever, we turn to the great classes of employments in 
which the labour is embodied in a material product, we 
find on examination that wages vary with prices in a real 
and not merely in an illusory sense. Suppose, for 
example, that, owing to a great increase m the foreign 
demand for our produce, a rise in prices takes place, there 
will he a correspondmg rise in nominal wages, and in all 
probability a rise in real wages. Such was undoubtedly 
the case in Great Britain on the conclusion of the Franco- 
German war. 

On the other hand, if prices fall and profits are low, 
there will so far be a tendency to contract the employment 
of labour At the same time, however, to some extent the 
capital is applied unconditionally, — in other words, with- 
out obtaining what is considered adequate remuneration, or 
even at a positive loss. The existence of a certain amount 
of fixed capital practically implies the constant employment 
of a certain amount of labour. 

Nor 18 the second proposition perfectly true, namely, 
that there is always a certain amount of labourers who 
must work independently of the rate of wages. For the 
returns of pauperism and other statistics show that there 
is always a proportion of “floating” labour sometimes em- 
ployed and sometimes not. Again, although, as Adam 
Smith says, man is of all luggage the most difficult to he 
transported, still labour as well as capital may be attracted 
to foreign fields. The constant succession of strikes resorted 
to in order to prevent a fall in wages shows that in 
practice the labourers do not at once accept the “ natural ” 
market rate. Still, on the whole, this second proposition 
is a much more adequate expression of the truth than the 
first • for labour cannot afford to lie idle or to emigrate so 
easily as capital 

The third proposition, that the wages-fund is distnbuted 
solely by competition is also found to conflict with facts. 
Competition may he held to imply in its positive meaning 
that every individual strives to attain his own economic 
interests regardless of the interests of others. But in some 
cases this end may be attained most effectively by means of 
combination, as, for example, when a number of people 


combine to create a practical monopoly. Again, the end may 
be attained by leaving the control to Government, or by 
obeying the unwritten rules of long-estabhshed custom. 

But these methods of satisfying the economic instincts are 
opposed to competition in the usual sense of the term, a rui 
certainly as used in reference to labour. Thus ou the 
negative side competition implies that the economic 
interests of the persons concerned are attained neither by 
combination, nor by law, nor by custom. A it is also 
assumed, in making competition the principal distributing 
force of the national income, that every person knows what 
his real interests are, and that there is perfect mobility of 
labour both from employment to employment and from 
place to place Without these assumptions the wages-fund 
would not be evenly distributed according to the quantity 
of labour. It is, however, obvious that, even in the present 
industrial ^stem, competition is modified considerably by 
these disturbing agencies ; and in fact the tendency seems 
to be more and more for combinations of masters on one 
side and of men on the other to take the place of 
the competition of individuals. 

The attempted verification of the wages-fund theory leads Wages 
to so many important modifications that it is not surprising 
to find tlmt in recent times the tendency has been to reject 
It altogether. And thus we arrive at the development of 
Adam Smith’s introductory statement, namely, that the pro- 
duce of labour constitutes the natural recompense orwages 
of labour. The most important omission of the wages- 
fund theory is that it fails to take account of the quantity 
produced and of the pnce obtained for the product If 
we bring in these elements, we find that there are 
several other causes to he considered besides capital, popula- 
tion, and competition. There are, for example, the various 
factors m the efficiency of labour aud capital, in the organiz- 
ation of industry, and iu the general condition of trade 
To some extent these elements may be introduced into the 
old theory, but in realiiy the point of view is quite different. 

This is made abundantly clear by considering Mill’s 
treatment of the remedies for low wages. His main con- 
tention IS that population must be rigidly restrained in 
order that the average rate of wages may be kept up. But, 
as several American economists have pomted out, in new 
countries especially every increase in the number of 
labourers may be accompanied by a more than proportionate 
increase in the produce and thus iu the wages of labour. 
Again, the older view was that capital must be first 
accumulated m order afterwards to be divided up into 
wages, as if apparently agriculture was the normal type of 
industty, and the workers must have a store to hve on until 
the new crop was grown and secured. But the “ produce ” 
theory of wages considers that wages are paid contmuonsly 
out of a continuous product, although in some cases they 
may be advanced out of capital or accumulated stores 
According to this view wages are paid out of the annual 
produce of the land, capital, and labour, aud not out of the 
savings of previous years. There is a danger, however, of 
pushing this theory to an untenable extreme, and over- 
looking altogether the function of capital in determining 
wages ; and the true solution seems to be found in a com- 
bination of the “produce ” theory with the “ fund ” theory. 

An industrial society may be regarded, in the first place, 
as a great productive machine turning out a vast variety of 
products for the consumption of the members of tbe 
society. The distribution of these products, so far as it is 
not modified by other social and moral conditions, depends 
upon the principle of “reciprocal demand.” In a pre- 
hminary rough classification we may make three groups — 
the owners of land and natural agents, the owners of 
capital or reserved products aud instruments, and the 
owners of labour. To obtain the produce requisite even 
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for the necessary Tpants of the community a combination 
of these three groups must take place, and the relative 
reward obtained by each will vary in general according to 
the demands of the othets for its servicea Thus, if capital, 
both fixed and circulating la scanty, whilst labour and land 
are both abundant, the reward of capital wiUbe high rela- 
tively to rent and wages. This is well illustrated in the 
high rate of profits obtained m early societies. According 
to this view of the question the aggregate amount paid m 
wages depends partly on the geneM productiveness of all 
the productive agents and partly on the relative power of 
the labourers as compared with the owners of laud and 
capital (the amount t^en by Government and individuals 
for taxes, charity, &c, being omitted). Under a system 
of perfect mdustrial competition the general rate of wages 
would be so adjusted that the demand for labour would 
be just equal to the supply at that rate. 

Eelative If all labour and capital were perfectly uniform it would 
wages. jrjQ necessary to carry the analysis further, but as a 
matter of fact, instead of two great groups of labourers 
and capitalists, we have a multitude of subdivisions all 
under the influence of reciprocal demand. Every sub- 
group tries to obtain as much as possible of the general 
product, which is practically always measured in money. 
The determmation of relative ^vages depends on the con- 
stitution of these groups and their relations to one another. 
Under any given social conditions there must be differ- 
ences of wages in different employments, which may he 
regarded as permanent until some change occurs in the 
conditions | in other words, certain differences of wages are 
stable or normal, whilst others depend simply on temporary 
fluctuations in demand and supply. A celebrated chapter 
in the Wealtk of Natims (bk. i. ch. x.) is still the brat 
basis for the investigation of these normal differences, — 
which, as stated above, is the second principal problem of 
the wages question. First of all, a broad distmction may 
be drawn between the natural and artiflcial causes of dif- 
ference, or, in Adam Smith’s phraseology, between those 
due to the nature of the employments and those due to 
Natural the policy of Europe In the former division we have 
^1) the agreeablenraa or disagreeableness of the employ- 
ment, illustrated by two classical examples — “honour 
makes a great part of the reward of all honourable pro- 
fessions,” and “ the moat detestable of all employments— 
that of pFublic executioner — is, in proportion to the work 
dtrne, better pmd than any common trade whatever.” 
Thejre is, however, much truth in Mill’s criticism, that in 
many cmras the worst paid of all employments are at the 
same time the moat ^aagreeable^ simply because those 
enj^ged in them have practically no other choice. (2) The 
easiness and cheapness or the reverse of learning the 
businras. This factor operates in two ways. A dSficult 
business implies to some extent peculiar natural qualiflcar 
tions, and it also mvolves the command of a cratain 
amount of capital to subsist on daring the process of 
leamia^ and thus in both respects the natural supply of 
kboor IS limited. (3) The constancy or inconstancy in the 
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All these causes of differences of wages in different 
employments may be explained by showing the way in 
which they operate on the demand and supply of labour 
in the particular group. If the “ net advantages,” to adopt 
Prof. Marshall’s phraseology, of any group are relatively 
Tii gTij then labour will be directly attracted to that group, 
anil the children born in it will be brought up to the same 
occupation, and thus lu both ways the supply of labour 
will be increased. But the “net advantages” embrace 
the conditions just enumerated Again, if the other 
members of the community require certain forms of labour 
to a greater extent, there is an increase in the demand and 
a rise in their price. 

In addition to these so-called natural causes of difference, AiMcial 
there are those arismg from law, custom, or other so-called cauaea of 
artificial causes. They may be classified under four head- 
in^. (1) Certain causes artificially reatram industnal™ 
competition by hmiting the number of any particular 
group Up to tbe close of last century, and in many 
instances to a much later date, the regulations of guil& 
and corporations hmited the numbers in each trade 
(cf. Breutano, Guilds and Trade Unions). This they did 
by makmg a long apprenticeship compulsory on those 
wishing to learn the craft, by restrictmg the number of 
apprentices to be taken by any master, by exacting certain 
qusdifications as to birth or wealth, by imposing heavy 
entrance fees, either m money or in the shape of a useless 
but expensive masterpiece Some of these regulations 
were originally passed in the interests of the general pnbho 
and of those employed in the craft, but in the course of 
time their effect was, as is stated by Adam Smith, simply 
to unduly restrain competition. The history of the craft- 
guilds is full of instructive examples of the principles 
governing wages. No doubt the regulations tended to 
raise wages above the natural rate, but as a natural con- 
sequence industry migrated to places where the oppressive 
regufetions did not exist In the time of the Tudors the 
decay of many towns during a period of rapid national 
progress was largely due to those “fraternities in evil,” as 
Bacon called the guilds. At present one of the brat 
examples of the survival of this species of artificial 
restriction is the limitation of the number of teachers 
qualifying for degrees in certain universitiea. (2) In 
some employments, however, law and custom tend unduly 
to increase the amount of competition. This was to a 
great extent the case in the church and the scholastic 
proferaions owing to the large amount of charitable edu- 
cation. Adam Smith points out that even in his day a 
curate was “passing nch on forty pounds a year,” whilst 
many only obtained i£20,— below the wages earned by a 
jonme^an shoemaker. In the some way state-aided 
education of a commercial and technical kind may result 
in lowering the rates (relatively) of the educated business 
classes. It is said that one reason why the Germans 
replace Englishmen in many branches is that, havmg 
obteiaed their education at a low rate, there are more of 
them qualified, and consequently they accept lower wages. 

The customary idea that the position of a clerk is more 
genteel than that of an artisan accounts largely for the 
excrasite competition in the former class, especially now 
Idiat education is practically universal. (3) In some cases 
law fmd custom may impede or promote the circulation of 
labour. At the time Adam Smith wrote the laws of 
settlement were atiUinfaU operation. “There is not a 
man of forty wbo has not felt most cruelly oppressed by 
this fil-eonti'ived law of settlement,” Differences in wages 
in diffbrrait parts of the same country and m different 
oecupations are still largely due to impediments in the 
way of the movement of labour, which might be removed 
or lessened by the Government makin g provisions for 
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migration or emigration. (4) On many occasions in tlie 
past the law often directly mterfered to regulate wages. 
The Statute of Lahourers, passed immediately after the 
Black Death, was an attempt in this direction, hat it 
appears to have failed, according to the investigations of 
Rof. Thorold Rogers. The same writer, however, ascribes 
to the celebrated Statute of Apprentices (5th of Elizabeth) 
the degradation of the English labourer for nearly three 
centunes {Affriculture and Ftnces, vol. v ). This, he asserts, 
was due to the wages being fixed by the justices of the 
peace. It is, however, worth noting that Brentano, who is 
equally sympathetic ■with the claims of labour, asserts that 
so long as this statute was actually enforced, or the customs 
founded upon it were observed, the condition of the 
labourers was prosperous, and that the degradation only 
began when the statute fell into disuse {Ongm of Guilds 
aiid Trade Unions). 

It is impossible in the limits of this article to discuss 
this particular case, but somethmg must be said as to the 
power of the state to regulate wages. As far as any 
direct regulation is concerned, it seems to be only possible 
within marrow limits. The state might of course insti- 
tute certain complex sliding-scales for different classes of 
labour and make them compulsory, but this would rather 
be an official dedaratiou of the natural market rate than 
a direct regulation. Any rate which the state of trade 
and prices would not bear could not be enforced : masters 
could not be compelled to work at a loss or to keep their 
capital employed when it might be more advantageously 
transferred to another place or occupation. Thus the 
legal rate could not exceed to any considerable extent the 
market rate. Nor, on the other hand, could a lower rate 
in general be enforced, especially when the labourers have 
the right of combination and possess powerful organizations 
And even apai-t from this the competition of capitalists for 
labour would tend to raise wages above the leg^ rate, and 
evasion would be extremely easy. 

The best illustration of the failure to raise the rate of 
wages directly by authority is found in the English poor 
law system between 1796 and 1834. “In the former 
year (1796) the decisively fatal step of legalizing out- 
relief to the able-bodied, and in aid of wages, was taken,” 
and “in February 1834 was publish^ perhaps the most 
remarkable and startling document to be found in the 
whole range of English, perhaps indeed of all social, 
history” (Fowle’s Poor Law). Ihe essence of the system 
was in the justices determining a natural rate of wages, 
regard bemg paid to the price of necessaries and the 
size of the labourer’s family, and an amount was given 
from the rates sufficient to make up the wages received to 
this natural level. The method of administration was 
certainly bad, but the best administration possible could 
only have kept the system in existence a few years longer. 
In one parish the poor-rate had swallowed up the whole 
value of the land, which was going out of cultivation, a 
fact which has an obvious beormg on laud nationalization 
as a remedy for low wages The labourers became careless, 
inefficient, and improvident. Those who were in regular 
receipt of rehef were often better off (in money) than 
independent labourers. But the most important con- 
sequence was that the real wages obtained were, in spite 
of the relief, lower than otherwise they would have been, 
and a striking poof was given that wages are paid out of 
the produce of labour. The Peport of tU Poor Law 
Commissioners (1834) states emphatically (p. 48) that 
“the severest sufferers are those for whose benefit the 
system is supposed to have been introduced ani to he 
perpetuated, the labourers and their families.” The inde- 
pendent labourers suffered directly through the unfair 
competition of the pauper labour, but^ as one of the sub- 


reporters stated, in every district the general condition of 
the independent labourer was strikingly distinguishable 
from that of the pauper and superior to it, though the 
independent labourers were commonly nmmtained upon 
less money.^ 

But, although the direct intervention of the state, with 
the view of raising the nominal rates of wages, is, according 
to theory and experience, worse than useless, still, when we 
consider real wages in the evident sense of the term, there 
seems to be an almost indefimte scope for state interference. 

The effect of the Factory Acta and similar legislation has Pactorn 
been undoubtedly to raise the real wages of the working- legisla- 
classes as a whole, although at first the same arguments 
were used in opposition to these proposals as in the case 
of direct relief from the poor-rates. But there is a ■vital 
difference in the two cases, because in the former the 
tendency is to increase whilst in the latter it is to dimmish 
the energy and self-reliance of the workers. An excellent 
summary of the results of this species of industrial legislo- 
tiou IS given by Mr John Morley (Life of Golden, vol i. 
p 303):— 

“Weliave to-day a complete, min^ate, and volaminoua code for 
the protection of labour • bnildingg must be kept pure of effluvia , 
dangerous machinery must be fixed ; children and young persons 
must not dean it while in motion ; their hours are not only limited 
but fixed, continuous employment must not exceed a given number 
of hours, vai’yin® with the trade but prescribed by the law in mven 
cases , a statutable number of holidays is imposed , the children 
must go to school, and the employer must nave every week a 
certificate 'to that effect, if an accident happens notice must be 
sent to the proper authonties, special provisions are made for 
bakehouses, for lace-makmg, for collieries, and for a whole schedule 
of other special callmgs, for the due enforcement and vigilant 
supomaion of this immense host of minute prescnptions there is 
an immense host of inspectors, certifying surgeons, and other 
anthontiea whose business it is to ‘ speed and post o’er land and 
ocean’ on snUen guardianship of every kind of labour, from that 
of the woman who plaits straw at her cottage door to the miner 
who descends into the bowels of the earth and the seaman who 
conveys the fruits and materials of universal industry to and fro 
between the remotest parts of the globe.” 

The analysis previously given of real wages shows that 
logically aU these improvements in the conditions of labour, 
by diminishing the “ quantity of labour ” involved in ■work, 
are equivalent to a real nse in wages. Experience has 
also shown that the state may advantageously interfere in 
regulating the methods of paying wages A curious 
poem, written about the time of Edward IT., on 
Engknd’s commercial pohcy (Poliiical Songs and Poem, 

Rolls Series, vol. ii, p 282), ^ows that even in the 16th 
century the “ truck ’’ system was in full operation, to the 
disadvantage of the labourers. The cloth-makers, in par- 
ticular, compelled the workers to take half of their wages 
in merchandise which they estimated at higher than its 
real value. The writer proposes that the “ 'wyrk folk be 
paid in good mon4,” and that a sufficient ordinance be 
passed for the purpose, and a law to this effect was enacted 
in the 4th year of Edward IT. At the present day the 
Track Act (1st and 2d William IT ) is in full operation, 
and has qmte recently been extended Again, tiie legis- 
lation directed against the adulteration of all kinds of 
goo&, which also finds its prototypes in the Middle Ages 
ifl in ite effects equivalent to a rise in real wages ^ 

The power of trade unions in regulating wages is in Trade 
most respects analogous m principle to that of legislation vimona 
just noticed. Nominal wages can only be affected within 
comparatively narrow limits, depending on the condition of 
trade and the state of prices, whilst in many cases a rise in 
the rate in some trades or places can only be accomphshed 
by a corresponding depression elsewhere. At the same 

1 For a general mticiam of the Allowance System, cf. 1^’s 
Prmsiples, bk. li. oh. si § 8 

a On this subject compare Jevons, TTie ISxUe m JRelaiion to Labour, 
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time, however, it can hardly be questioned that through I loom weaver, from fifteen to twenty, assisted by a girl of 


the unions nominal wages have on the whole risen at the 
expense of profits, — ^that is to say, that combinations of 
labourers can make better bargains than individuals. But 
the debatable margin which may make either extra profits 
or extra wages is itself small (</. Atkinson on the 
Distribution of Products), and at present the principal 
direct effect of trade imions is to make wages fluctuate 
with prices, a rise at one time bemg compensated by a fall 
at another. The unions can, however, look after the 
interests of their members in many ways which improve 
their general condition or raise the real rate of wages, and 
when nominal wages have attained a natural Tnfl.inTTmTn, 
and some method of arbitration or shding-scale is in force, 
this indirect action seems the principal function of trade 
unions. The effects of industrial partnership (cf Sedley 
Taylor’s Profit Sharing) and of productive co-operation 
(c/. Holyoake’s History of Co-(^eraUon) are at present 
small in amount (compared with the total industry of any 
country) though excellent in kind, and there seem to be 
no signs of the decay of the entrepreneur system. 

Effects of The industrial revolution which took place about the 

aew^on century, involving radical changes in pro- 

vages. duction, destroyed the old relations between capital and 
labour, and perhaps the most interesting part of the 
history of wages is that covered by the present century. 
For fifty years after the introduction of production on a 
large scale, the condition of the working-classes was on 
th& whole deplorable, but durmg the last fifly years great 
progress has been made. The prmcipal results may be 
summed up under the effects of machinery on wages, — 
taking both words in their widest sense. Machmery 
affects the condition of the working-classes in many ways. 
The most obvious mode is the direct substitution of 
machinery for labour. It is clear that any sudden and 
extenmve adoption of lahonr-saving machinery may, by 
throwing the lahonrers out of employment, lower the rate 
of wages, and it is easy to understand how riots arose 
repeatedly owing to this cause. But as a rule the effect 
of labour-saving machinery in diminishing employment 
has been greatly exaggerated, because two important 
practical considerations have been Overlooked. In the 
first plM6, any radical change made in the methods of 
production will be only gradually and continuously 
adopted throughout the industrial world j and in the 
second place these radical changes, these discontinuous 
leaps, tend to give place to advances by small increm&tts 
of uwoer^AOn. We have an instance of a great radical 
change in the steam-engine. Watt’s patent for “a method 
of lessening” the consumption of steam and fnel in fire- 
m^nes was published on January 6, 1769, and it may be 
said timt the movement of substituting steam as a motive 
power is not yet over. Every day we hear of steam being 
extended to some new employment and to some out-of' 
Ihe-way district. The history of the power-loom a^in 
diows that the adoption of an invention is comparatively 
dowv' In 1813 there were not more than 2i00 power- 
locsQS at work in England. In 1820 they increased to 
In 1853 there were 100,000, but the curious 
lipbll is during this time the number of hand-looms 

to some extent (Porter's 
Ihe power-loom also illustrates 
improvements. This 
" A good hand-weaver, 

? p ^ steam-loom weaver, 
ahw * ^ ^ ;stt|4dlaigi two, Iooum^ could 

weave mesimitor a Wpb -In 1826 a steam- 

loom weaver, about fiftnefa,' att^® fdiqr loofos, could 
weave twelve eimilar Dieesg a-wfeO tlii^TAas t 


twelve, attendmg to four looms, could weave eighteen 
pieces. This is only one example, for, as Porter remarks, it 
would fill many large volumes to describe the numerous 
inventions wbch durmg the present century imparted 
facflily to manufacturing processes, and in every case we 
find a contmmty in the improvements. This twofold 
progr®sive character of invention operates in favour of 
the labourer, — in the first place, because in most cases the 
increased cheapness of the commodity consequent on the 
use of machinery causes a corresponding extension of the 
market and the amount produced, and thus there may be 
no actual diminution of employment even temporarily, 
and secondly, if the improvement takes place slowly, there 
is time for the absorption of the redundant labour in 
other employments. It is quite clear that on balance the 
great increase in population in this century has been 
largely caused, or rather rendered possible, by the increased 
use of labour-saving machinery. The way in which the 
working-classes were at first injured by the adoption of 
machinery was not so much by a dimmution in the 
number of hands required as by a change in the nature 
of tiie employment. Skilled labour of a certain kind lost 
its pecidw value, and children and women were able 
to do work formerly only done by men. But the principal 
evils resulted from the wretched conditions under which, 
before the factory legislation, the work was performed; 
and there is good reason to beheve that a deterioration of 
the type of labourer, both moral and physical, was 
effect^ It IS, however, a mistake to suppose that on the 
whole the use of machinery tends to dispense with rItiII. 

On the contrary, everything goes to prove that under the Progress 
present system of production on a large scale there is on of 
the whole far more skill required than formerly, — a fact 
which has been well brought out by Mr Giffen in his 
essay on the progress of the working-classes {Essays on 
FtTumce, voL u. p. 366). The two lowest classes of 
labour, which constituted each about one-third of the 
whole manual-labour class of the United Kingdom fifly 
yeara ago, now constitute only one-eighth each, and the 
remaining highest-paid class, which was only one-third 
fifty years ago, is now three-fourths of the whole. Taking 
this fact into consideration, it is easy to understand the 
Mtimate that the money wages of labour have on the whole 
risen 100 per cent, during this period. There seems every 
r^on to believe that thm rise in real wages will continue 
with every extension of the power of man over nature. 

For, ta3dng the most general view of the subject, the more Tendency 
there is produced or acquired in exchange from other of profits 
countries, so much more is there to consume. But this fa'll 
very improvement in the production and acquisition of 
wealth facilitates the creation of new capital, and increases 
the rate of accumulation, and thus there is a greater 
intensity in the demand of capital for labour, aud the rate 
of profits falls whilst the rate of wages rises.^ (j. s. Nf.) 

Law Rblathto. to "Waobs. 

The legislature has often dealt "with wages in a manner which 
modim pohtical economy would not endorse. The amount was 
fixed by the Statute of Labourers in 1849, and by many succeeding 
statutes (see Labcub). The policy of these Acts is now obsolete, 
eltho^h the British parliament has never gone as far as the con- 
atitation of Louisiana, and expressly provided that no law is to fix 
the price of manual labour. To conspire to efiect an alteration m 
vragCs is now no longer an offence. It was formerly punished very 
severely both at common law and under the provisions of various 
statutes, especially 2 end 8 Edw YL e 16. Existing legislation 
on the tiibjeot of irages deals with the mode of their payment and 
reoovery, and their protection f rom attachment and from the 

^ For fisher ittfbxniation on this branch of the subject compare 
A&naon, Dwirilmiioti, of Procbids and The Margin (f JPrqfits', 
Leroy-BeauHeu^ihgjariti^ des Rtehtsm, Nicholson, Rfects of 
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bankruptcy laws. They must (except in the case of farm seiTants) 
be paid m money, and the payment must not be made in a pubho 
house (see Payment). The recovery of wages by Seamen (? ® ) is 
the subject of special legislation. In other cases statutory aumonty 
is mven to county courts and courts of summaiy jurisdiction to 
de^ with claims foi wages See especially the Employers and 
Workmen Act, 1876. The County Courts Acts enable an infant to 
sue in a county comt for wages not exceeding £60 as though he 
were of Wages are as a rule privileged debts (see Privii,ege). 
By 83 and 84 Yiot c. 30 the wages of a servant, labourer, or woik- 
man cannot be attached by order of a court of record or mfenor 
court. In Scotland wages aie exempt from arrestment on process 
under the Small Debt Acts and in any case up to 20a a week by 
8 and 9 Vict c. 89 and 83 and 84 Vict. c 68 The English 
Bankruptcy Act, 1888, gives priority in the distribution of a 
bankrupt’s estate to wages of cleiks, servants, labouieis, and 
workmen up to the extent of £60 The Scottish Bankruptcy Act, 
1866 (as amended m 1876), is m similar terms. 

WAGjtOIB, Etjdolph (1805-1864), anatomist and 
physiologist, was bom in June 1805 at Baireuth, where 
his father was a professor in the gymnasium. He began 
the study of medicine at Erlangen in 1820, and finished 
his curriculum in 1826 at Wurzburg, where he had 
attadied himself mostly to Schonlein in medicine and to 
Heusmger in comparative anatomy. Aided by a pubhc 
sti^eTidium, he spent a year or more studying in the Jardm 
des Plantes, under the friendly eye of Cuvier, and in 
making zoological discoveries at Cagliari and other places 
on the Mediterranean On his return he set up m 
medical practice at Augsburg, whither his father had been 
transferred , but in a few months he found an opening for 
an academical career, on bemg appointed prosector at 
Erlangen In 1832 he became full professor of zoology 
and comparative anatomy there, and held that office until 
1840, when he was called to succeed Blumenbach at 
Gottmgen At the Hanoverian university he remained 
till his death in 1864, being much occupied with ad- 
ministrative work as pro-rector for a number of years, 
and for nearly the whole of his residence troubled by ill- 
health (hereditary phthisis). In 1860 he gave over the 
physiological part of his teaching to a new chair, retaining 
the zoological, with which his career had begun. While 
at Erankfort, on his way to examine the Neanderthal skull 
at Bonn, he was struck with paralysis, and died at Got- 
tingen a few months later (May 1864) in his 59th year. 

Wagner’s activity as a wiiter and worker was enormous, and his 
range extensive, most of his hard work having been done at 
Erlangen while his health was good. His gradnation thesis was 
on the ambitious snbj'ect of “the historical development of epi- 
demic and contagions diseases all over the world, with the laws of 
their diffusion,” which showed the influence of Schonlein. His 
first treatise was Die Naturgeschwhte des Menschen (in 2 vols , 
Kempten, 1881) Frequent journeys to the Mediterranean, the 
Adriatic, and the Horta Sea gave mm abundant materials for re- 
search on mvertebrate anatomy and physiology, which he com- 
municated first to the Mumch academy of sciences, and republished 
in his Betirage mr vergUicJtenden Physiologie des Bliites (Leipsic, 
1882-33, with additions in 1838). In 1834-86 he brought out a 
text-hook on the subject of his chair {Lehrlmch der vergleichesndm 
Anaiomie, Leipaic), which recommended itself to students by its 
dear and concise style. A new edition of it appeared in 1848 under 
the title of Lehthuch der Zootomie, of which only the vertebrate 
section was corrected by himself The precision of his earher work 
is evidenced by his Micrometrw Measurerrmis of the Elememiary 
Parts of Man and Animals (Leipsio, 1884) His zoological labours 
may bo said to conclude with the atlas leones ZooUmicse (Leipsw, 
1841). In 1886 he communicated to the Munich academy of 
sciences his researches on the physiology of generation and develop- 
ment, including the famous discovery of the germinal veside of 
the human ovum. These were republished under the title Pro- 
d/romus Sistorim Generationis Eaminis atgue AmmaZium (Leipsic, 
1886). As in zoology, his original researches m physiology were 
followed by a students’ text-book, Lehrhuch der speciellem Physio- 
Zogie (Leipsio, 1888), which soon reached a third edition, and was 
translated into French and English. This was supplemented by 
an atlas, leones PhymlogiAa (Leipsic, 1889). To the same period 
belongs a very interesting but now little known work on medicine 
proper, of a historical and synthetic scope, Gfrundnss der Dneyklo- 
•gMie imd Methodologie d«r medwmisohein WisseTischctften nadi 
gesilMhthciher Ansicht (Erlangen, 1838), which was translated into 
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Danish About the same time he worked along with "Will at a 
translation of Pnehard’s Eatural History of Man, and edited various 
writmffl of Sommenng, with a biocraphy of that anatomist (1844), 
which he himself fancied most of ml nis wiiti^s In 1848, after 
his removal to Grottuigen, he began his great HandioSrterluoh der 
PhysioUgie, mitRilcksichtaiif ^ahysiologisdiePaOiologie, and brought 
out the fifth (supplementary) volume in 1852 , the only contribu- 
tions of his own in it were on the symMthetic nerve, nerve-gangba, 
and nerve-endmgs, and he modestly disclaims all merit except as 
bemg the organizer While resident in Italy for his health from 
1846 to 1847, he occupied himself with researches on the electrical 
oigan of the torpedo and on nervous organization generally; these 
ho published in 1863-54 {Heurologische Untersuchungen, Gottingen), 
and therewith his physiolomcal period may be said to end His 
next penod was stormy and coutroversiaL He entered the lists 
boldly against the materialism of “StoflT und Kraft,” and avowed 
himself a Chnstian believer, whereupon he lost the countenance 
of a number of his old friends and pupils, and was unfeelingly 
told that he was suffering from an “atrophy of the brain ” His 
quarrel with the matenalists began with nis oration at the Qot- 
tin^n meeting of the Haturforschei-Versammliing in 1854 on 
“Mensehenschopfung und Seelensubstanz ” This was followed by 
a senes of “Pl^siological Letters” in the AUgemmie Zcitung, by 
an essay on “Glauben und Wissen,” and by the most important 
piece of this series, “Der Kampf urn die Seele ” (Gottingen, 1857) 
Having come to the consideration of these philosophical problems 
late in life, he was at some disadvantage ; but he endeavoured to 
jom as he best could in the current of contempoiaiy Germau 
thought. He had an exact knowledge of classical German wntings, 
more especially of Goethe’s, and of the literatare connected with 
him In what may be called his fourth and last penod, Wagner 
became anthiopologist and archeeologist, occupied himself with the 
cabinet of skulls in the Gottingen museum collected by Blumenbach 
and with the excavation of prehistonc remams, corresponded 
actively with the anthropological societies of Pans and London, 
and or^nized, in co-opeiation with the veteran V on Baer, a success- 
ful congress of anthropologists at Gottingen in 1861 His last 
wntmgs were memoii's on the convolutions of the human bmin, 
on the weight Of biums, and on the brama of idiots (1860-62) 

See memoir by Ws eldest son In the Odttinger gelehrte Anteigea, "Nachricliton'’ 
for 3864: 

WAGNER, Wilhelm Richaed (1813-1883), dramatic 
composer and reformer of tlie musical drama, was born at 
Leipsio on May 22, 1813. In 1822 he was sent to the 
Kreuzschnle at Dresden, where he did so well that, four 
years later, he translated the first 12 books of the Odyssey 
for amusement. In 1828 he was removed to the Nicolai- 
Bchnle at Leipsic, where he was less snccessful. His first 
music-master was Gottbeb Muller, who thought him self- 
willed and eccentric ; and his first important composition 
was an “Overture in Bb,” performed at the Leipsic 
theatre in 1830. In that year he matriculated at the 
uuiveraity, and took lessons in composition from Theodor 
Weinlig, cantor at the Thomaaschule His “ Eirst Sym- 
phony” was performed at the Gewandhans concerts in 
1833, and in the following year he was appointed con- 
ductor of the opera at Magdeburg. The post was an 
unprofitable one, and Wagner’s life at this period was very 
unsettled. He had composed an opera called Die Feen, 
adapted from Gozzi’s La Donna Serpenie, and another, 
Dm Liehesverhot, founded on Shakespeare’s Measure for 
Meamre, but these were never performed, and for some 
considerable time the young composer found it difficult to 
obtain a hearing. 

In 1836 Wagner married Eraulein Wilbelmina Planer, 
an actress at the theatre at Konigsberg. He had accepted 
an engagement there as conductor, but, the lessee becoming 
bankrupt, the sebeme was abandoned in favour of a better 
appointment at Riga. Accepting this, he remained actively 
employed until 1839, when he made his first visit to Pans, 
taking with him an unfinished opera, for which he had 
himself prepared a hbretto, upon the hues of Lord Lytton’s 
novel Biend. The venture proved a most unfortunate one. 
Wagner was unsuccessful in all his attempts to achieve 
popularity, and Biend, destined for the Grand Opdra., w^ 
relentlessly rejected. He completed it, however, and in 
1842 it was produced at the court theatre in Dresden, where, 
with Madame Schroeder Devrient and Herr Tichatschek 
XXIV. — 40 
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m the principal parts, it achieved an immense snccess, and 
undoubtedly laid the foundation of the great composer’s 
fame. 

Though, in completing Biendf Wagner had put forth 
aU the strength he then possessed, that -work was far from 
representing his preconceived ideal. This he now en- 
deavoured to embody m Der Fliegende Hollavder^ for 
■whi(^ as before, he composed both the hbretto and the 
music. In this fine work we find the first sign of his 
determination to sacrifice all considerations of traditional 
form and symmetrical construction to the dramatic 
exigencies of the story. It is true, this great principle 
was hut very faintly announced in the new work, and in 
an evidently tentative form , but the success of the experi- 
ment was incontestable, though it took some tTme to 
convince the world of the fact The piece was warmly 
received at Dresden, January 2, 1843 ; hut its success was 
by no means equal to that of Riend. Spohr, however, 
promptly discovered its merits, and produced it at Cassel 
some months later, with very favourable results. 

Wagner was now fairly launched upon his arduous 
career. On I’ebruary 2, 1843, he was formally installed 
as hofkapellmeister at the Dresden theatre, and he cele- 
brated the event by at once hegmning the composition 
of a new opera. Dor the subject of thia he selected the 
legend of Taunhauser, collecting his materials from the 
ancient “Tannhauser-Lied,”^ the FcZisSticA, Tieck’s poetical 
ErzaMung, Hofiraann’s story of Der Sangerhrieg, and the 
medifiaval poem on Der ’Wardmrghrieg. This last-named 
legend introduces the incidental poem of " Loherangrin,” 
and led to the study of Wolfram von Eschenbach’s 
JPardval Titurel^ with strange effect upon Wagner’s 
subsequent inspirations. But for the present he confined 
himselE to the subject in band ; and on October 19, 1845, 
he produced his Tannhineer^ with Madame Schroeder 
Devrient, Fraulein Johauna W^agner,^ Herr Tichatschek, 
and Herr hlitterwurzm: in the principal parts. Notwith- 
standing this powerful cast, the snccess of the new work 
was not brilhant, for it carried still farther the principles 
embodied in Der Fliegende Holldnclery and these principles 
were not yet understood either by the public or the critics. 
But Wagner boldly fought for t]iem> and would probably 
have gained the victory much sooner than he did had he not 
taken a fatally prominent part in the political agitations 
of 1849, after which his position in Dresden became un- 
tenable In fact, after the flight of the kmg, and the 
subsequent suppression of the riots by troops sent from 
Berlin, a formal act of accusation was drawn up against 
him* and he had barely^ time to escape to Weimar, where 
Liszt was at that moment engaged in preparing Tanrdmvjsfft 
for performance at the court theatre, before the storm 
burst upon him with a violence that seriously fl-l a r med both 
his friends and himself. 


Without the loss of a moment Liszt procured a passport, 
and escorted his guest as far as Eisenach, Wagner pro- 
c^ded in all haste to Paris, and thence to Zurich, where, 
with few interruptions, he lived m strict retirement until 
thjB autumn of 1869. And it was during this period that 
literary productions-— including Ojger imd 
^f^f^f^’f^SirdUi&Dingvrent Das dvdenikuw. m, derMim\ 
— ^were given to the world. 

i. ffl "^^guer’s incidental study of ihe 
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, and ^ Parzival during the 
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«^ain recurred to tbe 
fer^his n^t opera, 
and 
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farther than he had hitherto ventured to do. He had com- 
pleted the work before he fled from Dresden, but could not 
get it produced. Hoping against hope, he took the score 
with him to Paris, and, as he himself tells us, “ when ill, 
miserable, and despairing, I sat brooding over my fate, my 
eye fell on the score of my Lohmgnn, which I had totally 
forgotten. Suddenly I felt something like compassion 
that the music should never sound from ofE the death-pale 
paper Two words I wrote to Liszt, his answer was the 
news that preparations were being made for the performance 
of the work, on the grandest scale that the limited means 
of Weimar would permit. Everything that care and acces- 
sories could do was done to make the design of the piece 
underatood. Liszt saw what was wanted at once, and did 
it Success was his reward, and with this success he now 
approaches me, saying, ‘ Behold we have come thus far ; 
now create us a new work, that we may go farther 

Lohmgrin was, in fact, produced at Weimar, under 
L^t’s direction, on August 28, 1850, It was a severe 
trial to Wagner not to be permitted to hear his own work, 
but he knew that all that could be done for it was done, 
and he reloaded to Liszt’s appeal for a new creation by 
meditating upon his famous tetralogy, Der Ring des 
NiJbehmgen, the four divisions of which — Das Rheingold, 
Die WhlMre, Siegfried^ and Gotterdammerung — though 
each as long as an ordinary opera, are in reahty but parts 
of one colossal whole. At this time, also, he first began 
to lay out the plan of Tristan •md Isolde, and to think 
over the possibilities of Parsifal. 

It is m these later works, and m Die Meistersinger von Nilmberg, 
the first sketch for which had heen made at Dresden in 1846, that 
the genms of "Wagner reaches its cnlminating point; and it is in 
these only that his ^eat plan for the reformation of the mnsical 
drama is fully and honeslly corned out. In order to understand 
this plan, we must first inquire what kmd of reformation mss 
needed. What were the abuses that demanded redress? "What 
were the causes that had led to the declme of the opera from a 
higher state of perfection than that which it exhibited in the 
middle of the 19th century— if, indeed, it ever did exhibit a higher 
state of perfection than that? What, in short, had been the history 
of the musical di^a dunng the two centunes and a half that had 
elapsed between its first invention and its arrival at the condition 
m which Wagner found it when he first began to compose for the 
stage ? The story is a very simple one, and may be told m a very 
few words j hut it was not without an immensity of deep thought 
and earnest consideration that Wagner was able to grapple with 
the mgantic practical difficulties with which the case was sur- 
ronnued. 

The possibility of constructing a musical drama on reasonable 
prmcipres was first seriously discussed duimg the closmg years of 
the 16th century, at certain riimions of literary and artistic 
dilettenti, who were accustomed to meet periodically at the palazzo 
of Giovanni Bardi, Conte di "yemio, in Florence. The pnnapal 
members of the little society were Ottavio Binuocmi the poet, 
Tiucenzo Galilei the father of the great astronomer, Ginlio Oaceini, 
Jacopo Pen, Pietro Strozzi, and the Conte di Yemio himself. All 
these earnest savants were deeply emhued with the principles of 
the Eenaissance, and_ regarded the traditioiia of cksaical antiquity 
with a reverence which led them to hold the greatest creations of 
modem art in undisguised contempt The mumc of Palestrma and 
the great composora of the contrapuntal schools they utterly de- 
spised , and their one idea was to revive the system of declamation 
peculiar to Greek tra^dy, and by means of ^at to produce a fonn 
of drama which could be consisteutly suug throimhout as the trilogies 
of iEschylus and S^hocles were sung by the Greeks So far their 
aim was identical with Wagner’s, The difference lay m the means 
Iw which this ana was to be attained Wagner himself tells ns 
that, while occupied upon lobengnn, he looked upon his work as 
**an experiment towards determining whether or not opera was 
possible.” And in other places he speaks of ^e question wheiier 
ojr not ihe modem spirit can produce a theatre that shall stand 
in relation to modem culture as the theatre of Athens stood in 
relation, to the eultoe of anment Greece. He believed that this 
m^ht be accomplished by reformmg the opera from the ataud- 

a ib of Beethoven’s music. The friends of the Conte di Yemio 
honed to aecomphsh it by restormg the actual musio of the 
Greek drama. But this was impossible. For Greek music was 
based upon a system of tonahty whidi, even in the tune of Galilei, 
had heen obsolete for centuries. The Greek scales and ours differ 
BO widely in their radical construction that no vocalist accustomed 
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to the one conld by any possibility sing the other. Even Pen 
and Yincenzo Galilei must have known this. But, pretending to 
^ore the fact, they made a compromise, and endeavoured to 
imitate what iliey fondly conceived to be the Greek method of 
recitative, in the tonality of the modern scales , and in this way 

S struck, not upon the form of which they were in search— for 
was irretnovably lost— but a new one, which rapidly developed 
itself into the kind of music now called recitative. This recitative 
—the most valuable artistic invention of the 17th century— they 
used as the basis of their musical drama , aud, after the lapse of 
two centuries and a half, Waguer determined that this, and none 
other, must be the basis of Ins. Enncbing it with all the beautiful 
aocessones that had been amassed by composer after composer 
durmg its long period of progressive development, and notably 
with other very important accessories of his own invention, he budt 
his drama upon it as completely as the first dramatic music was 
built upon it by the frequenters of the Palazzo Bardi. And m 
this great fact lies the secret of his gigantic reform 
The first Italian opera ever pubhmy performed was Jacopo Pen’s 
Eundice, composed to a libretto wntten by Ottavio Rinuccim, and 

f reduced at Plorenca in 1600, in honour of the marriage of Henry 
Y. of Prance with Mana de’ Medici. This most interesting work, 
a rare printed copy of which is preserved m the Biitish Museum, is 
entuely in recitative, aud the music is so constructed throughout 
as to aid m the true dramatic expression of the word^ at the 
expense of all attempt at what is now colled melody The operas 
of Monteverde, Cesti, CavoUi, and all the eailier composers of 
the 17th century were conceived upon the same prmciple. But 
Alessandro Scarlatti (1669-1725), aiming at higher musical per- 
fection, and willing to saenfiee no small amount of dramatic tiuth to 
its exigencies, introduced certain constructive forms— notably that 
called the "da capo” — which, while addmg to the symmetneal 
beauty of the ana, tended eventually entirely to destroy its dramatic 
force and its lomcal consistency ns an exponent of the situation 
presented upon tiie stage. Later composers corned this abuse very 
much farther Haudel’s strong dramatic lustmct kept him above 
the errors of his time , hut his coutemporaiies sinned more and 
more deeply until, for the soke of obtaining populanty, they were 
ready to ml their operas with immeaning passages, introduced solely 
for the purpose of riiowing off the skill of the favonnte vocalists of 
the period And so the abuse proceeded from worse to worse until, 
under Porpora (1686-1766) and Hasse (1699-1788), the opera at 
Haples and Dresden became a mere concert sung upon the stage 
without any tiace of dramatic propiiety whatever 
And now arose a reformer whose woik will be remembered as 
long as the musical drama contmuea to exist. Christoph Willibald 
Gluck (1714-1786), disgusted with, hia own want of success while 
writing lu the vicious style of the period, determined to reform it 
upon true dramatic principles ; and in the preface to his Alceste 
(1767) ha set forth those pnnciples ivith a clearness which cannot 
possibly bo misunderstood. The history of his great reform has 
already been narrated in detail (sea Gltxcik) A careful comparison 
of the argument laid down in the preface to Alceste with that set 
forth in Wagner’s Oper itnd Drama will prove the aim of the two 
reformers to have been absolutely identicaL That a less perfect 
identity should have existed with regard to the means they used 
for the attainment of their common end was naturally to be 
expected. At the outset of their career both Gluck and Wagner 
freely employed all the resources at their command, addmg to them 
afterwards as circumstances permitted. But between the produc- 
tion of Gluck’s latest and Wagner’s fii'st masterpiece art had made 
enormous strides, the advautage, therefore, m this respect was 
immeasurably on Wagner’s side 

In France Gluck’s principles were earned out more or less con- 
scientiously by M4hul, Cherubini, and Spontmi In Germany 
they bore still ncher frmt. Glorified by the genius of Mozart 
and Beethoven, and accepted without reserve by W'eber, Spobr, 
Maischner, and the most enlightened of their followers in the 
German romantic school, they were professed, if not fully earned 
out, by composers of every degree But in Italy they produced 
no effect whatever Though Eossmi sometimes mvested nis situa- 
tions with a certain amount of dramatic colouring, he never 
attempted anything farther than this ; while Mercadanto, Bellini, 
Donizetti, and them imitators regarded melody, pure and simple, 
as the highest, if not the only really important, attribute of art 
Under then rule the op^ once more descended to the level of a 
concert on the stage. The effect of their example upon the lower 
class of German composers was fatal, and ended in the production 
of a form of Singspiel, lacking all the freshness of the Italian 
Ocmtilma, and noticeable only for its mtolerable vapidity. Hot- 
withstanding the attempts of Hal4vy and Meyerbeer to perpetuate 
in France the traditions of a pm'er epoch, the musical drama sank, 
under Auber and his imitators, to the level of a stilog of dance 
tunes. The IQth century had witnessed the butii of abuses as 
flagrant as those against which Gluck had protested m the 18th. 
It was Wagner’s turn now to effect the desired reform, and he 
^eotod it as completely as his predecessor had done— but not in 
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I the same way Gluck had begun by propounding a theory, and 
earned on the good work by consistently putting it into praotica 
W^ner theorized also ; but for his ultimate tnum^ he was indebted 
to Ime power of his own creative genius — ^to hia ceaseless endeavour 
to realize the preconceived ideal which neither theory nor desire 
for reform could ever tempt him to forget. “ The nature of the 
subject,” he says, “could not mduce me, in sketching my scenes, 
to consider in advance their adaptability to any partienlar musical 
form, the kmd of musical treatment being, in every case, suggested 
by the scenes themselves. I never contemplated on pnneij^, and 
03 a deliberate reformer, the destruction of the ana, the duet, or 
any other operatic form, but the disuse of these forms followed 
naturally fiom the character of my subjects ” Surely no frame of 
mind could be more free from prejudice than this. 

While exercising this unrestramed freedom of thought and 
action, Wagner found one particular form more useful to him than 

3 other Mozart m Don Giovamn, and Weber in Der Frev- 
\tz, Euryanthe, and Obe) on, had availed themselves of certam 
characteristic musical phrases as exponents of emotional or scenic 
comphcationa of peculiar mterest, and had emphasized their mean- 
ing by repeating them at every recurrence of the dramatie situation. 
In modern musical termiuology a musical phrase of this kind is 
now called a "leading theme ^(‘‘Leitmotir’). Wagner has em- 
ployed this expedient more freely than any other composer, and in 
a way peculiarly his own Not only has he introduced in hia later 
woila a leading theme for every one of the dramaits persmim, and 
for every prominent feature m the scenery or action of the play, 
but in manv cases he even indicates the changmg moods and 
passions of his pi-mcipal charactera by distinct phrases, which he 
combines together with a power of paxt-wnting truly marveUous, 
interweaving them — as in " Siegfnod’a Trauermorsch,” m the 
GbtterdUmmerung—m such sort as to present the whole story of a 
hfe and mission in the music of a single scene. Short-sighted 
ciities have dwelt too much upon the technical ingenmty displayed 
in seen® of this description, and too little upon the expression 
thrown into them by the power of Wagner’s genius. A diligent 
student may acquue sufficient mastery over the art of part- writing 
to enable him to mterweave his themes with any amount of 
mechanical perfection, jet without a trace of the beauty displayed 
by Sebastian Bach in the involutions of his counter-subjects, or 
by Wagner in labyrinthine combmations used, not for the sake of 
vaunting his scholarship, but as his most p^otent engmes of dramatie 
expression. The plaintive wail of the “ Tranermarsch ” appeals to 
heareis who know nothmg at all of its ingenious construction, and 
tells its tale to them beyond all possibiH^ of misunderstandmg. 
It 13 at this point that gemua steps m j and the power of Wagners 
genius is irresistible 

It was during the period of his exile that Wagner 
matured his plans and brought his style to its culminating 
point of perfection ; but it was not until some considerable 
time after his return that any of the works he then medi- 
tated were placed upon the stage. In 1865 he accepted 
an invitation to London, where he conducted the concerts 
of the Philharmomc Society with great success. In 1857 
he completed the hbretto of Tristan, und Isolde at Vemce, 
taking as the basis of his scheme the Celtic legend modified 
by Gottfried of Strasburg’s mediaeval treatment of the sub- 
j ect (see Gottfeied and Eomance). But the music was not 
completed till 1869. in that year Wagner visited Pans for 
the third time; and after much negotiation, in which he 
was nobly supported by the Prince and Princess Mettemich, 
Tanaduivser was accepted at the Grand Op^ra. Magnificent 
preparations were made for its production. It was rdiearsed 
164 times, 14 times with the fuli orchestra; and the sceneiy, 
dresses, and stage accessories generally were placed entirely 
under the composer’s direction. More than £8000 was ex- 
pended upon the venture; and the work was performed for 
the first time in the French language on March 13, 1861. 
Bul^ for political reasons, a powerful clique determined to 
suppress both the piece and its composer. A scandalous 
riot was inaugurated by the members of the Parisian Jockey 
Club, who mterrupted the performance with howls and dog- 
whistles; and so great was the disturbance that after the 
third representation the opera was withdrawn to reappear no 
more Wagner was broken-hearted. But the Princess Met- 
ternich continued to befriend him, and in 1861 hereceiYed 
through her intercession a pardon for his pohtioal offences, 
with permission to settle in any part of Germany except 
Saxony. Even this restriction was removed in 1862* 
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Wagner now settled for a time in Vienna, wliere Tristan 
und Isolde was accepted, bnt abandoned after 57 rehearsals, 
through the incompetence of the tenor, Herr Ander 
Lohengrin was, however, produced on May 16, 1861, when 
Wagner heard it for the first time. His circumstances 
were now extremely straitened j but better times were at 
hand. In 1863 he published the libretto of Der B%ng des 
Nibehmgen. King Louis II. of Bavaria was much strucjc 
with it, and in 1864 sent a private secretary to Wagner, 
who was then at Stuttgart, with an invitation to come to 
Munich and carry on his work there. The invitation was 
accepted with joy by the then almost despairing composer. 
The king gave him an annual grant of 1200 gulden 
(i6l20), considerably enlarging it before the end of the 
year, and placing a comfortable house in the outskirts of 
the city at his disposal. The master celebrated his good 
fortune by composing a “ Hnldigungsmarsch.” In the 
autumn he was formally commissioned to proceed with the 
tetralogy, and to furnish proposals for the huildmg of a 
theatre and the foundation of a Bavarian music school. 
All seemed to promise well, but no sooner did his position 
seem assured than a miserable court intrigue was formed 
against him. His political misdemeanours at Dresden 
were quoted to his discredit and made the excuse for 
bitter peraecutions, and, notwithstanding King Louis’s nn- 
diminished favour, the opposition was too strong to be 
resisted, and Wagner was obhged to retire to Tnebschen, 
near Lucerne, where he spent the next six years in uninter- 
rupted study, 

Der Fhegende Hollander was performed at Munich in 
1864; and on June 10, 1865, Tristan und Isolde was pro- 
duced. for the first time, with Herr and Bran Schnort m 
the principal parts. Die Meis^singer von Numherg^ first 
sketched in 1846, was completed in 1867, and first per- 
formed at Munich under the direction of Herr von Bulow, 
June 21, 1868. The story, though an original one, is 
founded on an episode in the life of Hans Sachs, the poet- 
cordwainer of Nuremberg ; and Wagner has comhmed its 
incidents with infinite ingenuity and humour The 
success of the opera was very great ; huh the production 
of the tetralogy was still impracticable. The scheme for 
the new theatre, which was to have been designed by the 
architect Semper, having been abandoned, there was no 
operarhouse in Germany fit for the production of a work 
designed on so colosstd a scale. A project was therefore 
starts for the erection of a suitable building at Baireuth. 
Wagner laid the first stone of this in 1872, and the edifice 
v?BS completed, after almost insuperable difliculties, in 1876. 

Afmr this Wagner resided permanently at B^euth, in a 
house named Wahnfiried, in the garden of which he him- 
self hiult the tomb in which his remains now rest. His 
first wife, WUhehnina Planer), having died in 1866, 
he was united in 1870 to Liszt's daughter Cosima, who 
previoi^y been the wife of Herr von Bulow Meantime 
Der Bing des Hihelungen was rapidly approaching com- 
pletion, and on August, 13, 1876, the introductory portion. 
Das BJieingold^ was performed at Baireuth for the first 
time, followed on the 14th by Die Walhire, on the 16th 

BtegJ^dy and on the J7th by Ifdttei'dam-merung. The 
fiSLCfesps bfi work, the story of which is founded on 
fliMpngenlied, was very great , and the per- 
Hans Bichter, excited extra- 
hft'jlpe expenses attendant upon its 
^ Itnd- burdened the management 

i ^pofi^on of this raised by 
aii m^London, at which the 

composer himself w^’ fres^' la The :r6maind6r 
was the prolia-u^a pe4>ri9al4es of the tetralogy 

— or, as Wagner himself called it, ? ishamufestspiel”— 

at Munich. 


Wagner’s next, last, and perhaps greatest work was 
Pardfal, based upon the legend of the Holy Grail, as set 
forth, not in the legend of the Mort cP Arthur, which fixes 
the home of the sacred vessel at Glastonbury, but in the 
poems of Chrestien de Troyes and Wolfram von Eschen- 
bach, written in the 12th and 13th centuries, and other 
less-known works (see the article Eomanoe, in which 
the subject is treated in its various aspects). The libretto 
was complete before liis visit to London in 1877. The 
music was begun in the following year, and completed 
at Palermo, January 13, 1882. The first sixteen per- 
formances took place at Baireuth, in July and August 
1882, under Wagner’s own directing, and fully realized the 
expectations that had been formed of them. There can 
indeed be no doubt that this last work, called by Wagner 
a “ Buhuenweihfestspiel,” in allusion to its mystically 
religions character, forms a fitting crown to his already 
brilliant reputation. Unhappily, the exertion of directing 
so many consecutive performances seems to have been too 
much for the veteran master’s already fading strength, for 
towards the close of 1882 his health began to decline 
rapidly. He spent the autumn at Venice, in the Palazzo 
Vendramini, on the Grand Canal, and was well enough 
on Christmas Eve to conduct his own first symphony 
(composed in 1833), at a private performance given at the 
Liceo Marcello But late in the afternoon of February 
13, 1883, he was seized with a sudden attack of famtness, 
and on that evemng he calmly breathed his last 

Wagner was buried at Wahnfried, in the tomb he had 
himself prepared, on February 18, and a few days after- 
wards Eng Louis rode to Baireuth alone, and at dead of 
night, to pay his last tribute of respect to the master he 
had so generously befriended 

In private life Wagner -was beloved and respected by all who 
knew him, though in his public character he made himself in- 
numerable enemies, and provoked an immense amount of hatred — 
it must be confessed, not wholly undeserved — ^bv the violent and 
intemperate character of his wntuip. Though Meyerbeer had 
been extremely kind to him in Pans, he spoke of him in Oper und 
jDmwia with the grossest disrespect. His utteily groundless pre- 
ludice agamst Liszt was ultimately conq^uered by that great master’s 
beautiful forbeamnce alone But these things will be forgotten, 
while the brightness of his genius will remain the lasting heiitage 
of art. In person he was rather below the middle height, erect m 
carnage, with eommandmg aspect and remarkable qmckness of 
speech and gesture. That his manners were to some extent uncon- 
ventional there can be no doubt, but those who knew him best deny 
that there was even the semblance of truth in tlie absuid stories than 
were circulated with regard to his extraordmary eccentricities. 

Besides the great dramatic works we have mentioned, Wagner 
composed the choral music for Weber’s funeral (Dresden, 1844), 
Das Liehesmdhl der Apostel (Dresden, 1847), Mina FaustovsTtUro 
(Paris, 1889), Raisermaraeh {1871), Sunned (1871), and a 
not very numerous collection of smaller pieces ma literary works, 
published at Leipsic in 1871, fill nine thick volumes. (W. S E. ) 

WAGTAIL {Wagsterd and Wagstyrt, 16th century, yife 
Th Wrighi^ Vol. Yocalulanes, ii. pp. 221, 263, Uuagtale, 
Turner, 1644, p. 63), the little bitd that delights us equally 
by its neat coloration, its slender form, its nimble actions, 
and ite sprightly notes. Since it is so generally dispersed, 
especially in summer, throughout the British Islands, it 
seems to need no further description. 

Pied Wagtail of authors, it is the MotaciHa Zugulris of 
modem omitholo^, or M. yarrelU of some writers, and has for its 
very near ally — ^uiudeed it be not considered merely a local race 
or subspecies of- — ^the Jtf. alba of Linnseus, which has a wide range 
m Europe, Asia, and Africa, visiting England almost yeariy, and 
chiefly differing from the ordinary British form in its lighter- 
coloured tints,— the cock eapemaJly having a clear grey iTi«tew of a 
black hack. Eleven other more or less nearly-alhed species are 
reqog^ed by Mr Sharpe (Cat. B, Brit Musemn, x pp. 466-496), 
who hw ^borio^y fijeated the complicated synonymy of this 
group of birds. Eight of these are natives of Asia, seveiul of them 
wintering in India , , and one, M ocuba/ns, even occasionally reach- 
uig the "^est coast of North .kmenca, while the rest are con- 
finjed to Africa. No colours but black, grey, or white enter into 
the plumage of any of the foregoing ; but in the species pecnlier to 
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Madagascar, M. flavvmiTia^ as well as in that which it much re- 
sembles, the so-called Giey Wagtail of Britain, if mektnope (if 
hoarula or sidphurea of some authors), a great part of the lower 
surface is yellow. The species last mentioned is one of the most 
graceM of birds, and though haying a very wide range in the world 
at large is cnnously local in its distiibution m Bntain, being almost 
whoUy conned in the breeding-season to the neighbourhood of 
rocky streams m the west and north, and a line drawn from the 
Start Point, slightly curving to round the Derbyshire hills, and 
ending at ihe month of the Tees, will, it is believed, mark off its 
hreedmg-range in England. Then there is a section which by some 
systematists has been raised to the rank of a genus, Budytes, con- 
taining the Wagtails m which yellow takes a still more prominent 
part m their coloration. Of these, 8 species, besides seveml sub- 
species, are recognized by Mr Shai^e {ut supra, pp. 608-682) One 
or these is the common Yellow Wai^ail of England, if rau (by 
some mistakenly called if, campestns), which, ttough very gene- 
rally distributed throughout the country, is much less numerous 
than the Pied Wagtail, and more addicted to wet meadows ; but, 
just as if, luguh^s is regarded by some as a local form of the more 
widely-ranging if. alba, so does if ra^^ hold the same relation 
to M flam, the Blue-headed Wagtail, which has a very eirtensive 
distribution in the Old World, and even crosses the Pacific to 
Alaska, presenting also a gieat number of varieties or races (most of 
winch are treated by Mr Sharpe as real species) diffenng from each 
other chiefly, if not solely, m the colour of the head, a character 
which in this section can har^y he deemed specific, while their 
geographical range intersects and mosculates m a most puzzling 
manner. Much credit is due to the author just named for the 
enormous trouble he has taken, after study of a vast senes of speci- 
mens, to clear up the questions herein involved ; but it will probably 
be long before omitholomsts can agree on many of the disputed 
points, and it is certain that the last word has by no means been 
spoken concerning them 

The genus Motacdla (an exact rendering of the English 
“ Wagtail,” the Dutch Kmkstaart, the Italian Godatremola 
and other similar words), which, as originally founded hy 
Linnaeus, contained nearly all the “ soft-billed ” birds of 
early Enghsh ornithologists, was restricted by various 
authors in succession, following the example set by Scopoli 
in 1769, until none but the Wagtails remained m it. 
Most of the rest are now commonly classed as Syhmdm 
(cf WjSJRBler), while the Wagtails with the Pipits (qv) 
constitute the Family Motaallidse. (a. n ) 

WAHABEES, or WAHHlBfs. See Arabia, vol. b. p. 
260. 

WAINEWRIGI-HT, Thohas Griffiths (1794-c 1852), 
journalist and suhject-painter, was born at Chiswick m 
October 1794, He was educated by his distant relative 
Dr Charles Burney, and served as an orderly officer in the 
guards, and as comet in a yeomanry regiment. In 1819 
he entered on a bterary life, and began to write for The 
Literary Focket-Book, Blachwood^s Magazine, and The 
Foreign Quarterly Remew. He is, however, most definitely 
identified with The London Magazine, to which, from 1820 
to 1823, he contributed some smart but most flippant art 
and other criticisms, under the signatures of “James 
Weathercock,” “Mr Bonmot,” and “Herr Viukhooms” 
He was a friend of Charles Lamb, — who thought well of 
his bterary productions, and in a letter to Bernard Barton, 
styles him the “ kind, bgbt-bearted Wainewngbt,”— and of 
tbe other brilbant contributors to tbe journal He also 
practised as an artist, designing illustrations to Chamber- 
layne’s poems, and from 1821 to 1825 exhibiting in the 
Royal Academy figure pictures, including a Romance from 
XJndine, Paris in the Chamber of Helen, and the Milk 
Maid’s Song Owing to his extravagant habits, Waine- 
wright’s affairs became deeply involved , and in 1830 he 
insured the life of hia sister-in-law in various offices for a 
sum of £18,000. The lady died in the December of the 
same year, and payment of the amount was declined by 
the companies on the ground of their having been misrepre- 
sentation when the insurance was effected. Wainewngbt 
now retired to France, but here he was seized by the 
authorities as a suspected person, and impnsoned for six 
- months. On his being examined there was found upon 
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his person a quantity of strychnine, a poison by means of 
which it was afterwards found he bad destroyed, not only 
bis sister-in-law, but also bis uncle, his mother-in-law, and 
a Horfolkshire friend. He returned to London m 1837, 
but was at once arrested on a charge of forging, thirteen 
years before, a transfer of stock, and was sentenced to 
transportation for life. He died of apoplexy in Hobart 
Town hospital, about the year 1852. 

The Essays and Oi itieisms of Wainewnglit were published in 1880, 
mth an accoimt of Ins life, by W. Caiew Hazlitt , and the history 
of his crimes suggested to Dickens his story of “Hunted Down,” 
and to Bulwer Lytton his novel of Lucrelvi, 

WAITZ, Georg (1813-1886), one of the most distin- 
guished of modern German historians, was born at Flena- 
burg, in tbe ducby of Schleswig, on October 9, 1813. He 
was educated at the Flensburg gymnasium and the i^- 
versities of Kiel and Berbn. His strong bent to historical 
studies and the influence of Ranke early diverted him from 
bis original purpose of studying law, and while still a 
student be began that series of researches in German 
medisBval history which was to be the occupation of his 
life. On graduating at Berlin m August 1836, Waitz went 
to Hanover to assist Pertz in the great national work of 
publishing the Monumenta Germanise Historica j and the 
energy and learning he displayed in that position won him 
a summons to the chair of history at Kiel in 1842 The 
young professor soon began to take an interest in politics, 
and in 1846 entered tbe provincial diet as representative 
of hia university. His leamngs were strongly German, so 
that be became somewhat obnoxious to tbe Danish Govern- 
ment, a fact which made an invitation in 1847 to become 
professor of history at Gottingen peculiarly acceptable. 
Tbe political events of 1848-49, however, delayed bis 
appeamnce in bis new chair. When the German party in 
the northern duchies rose against tbe Danish Government, 
Waitz hastened to place himself at the service of the pro- 
visional Government He was sent to Berbn to represent 
the interests of the duchies there, and during his absence 
he was elected by Kiel as a delegate to the assembly at 
Frankfort. Waitz was an adherent of the party who were 
eager to bring about a union of the German states under 
a German emperor ; and when the king of Prussia declined 
the imperial crown the professor withdrew from the 
assembly in disappointment, and ended his active share 
in public life. In tbe autumn of 1849 Waitz b^an bis 
lectures at Gottingen. His style of speaking was dry and 
uninteresting but tbe matter of his lectures was so 
practical and his teaching so sound that students were 
attracted in crowds to his lecture-room, and the reputation 
of the Gottingen historical school spread far and wide. At 
the same time Waitz’s pen was not idle, and his industry 
is to be traced in the list of his works and in the Fro- 
ceedvngs of the different historical societies to which he 
belonged In 1876 Waitz removed to Berlin to succe^ 
Pertz as principal editor of tbe Monumenta Germanise 
Huderica. In spite of advancing years the new editor 
threw himself into the work with all his former vigour, and 
took journeys to England, France, and Italy to collate 
works preserved in these countries. He died at Berbn on 
May 24, 1886. He was twice married, — ^in 1842 to a 
dai^bter of Scbelling the philosopher, and in 1858 to a 
daughter of General Von Hartmann. 

Waitz 18 often spoken of as tbe chief disciple of Ranke, 
though perhaps in general characteristics and mental 
attitude be baa more affinity with Pertz or Dablmann. 
He IS an industrious and painstaking historian, who, witb- 
out troubbng himself about tbe graces of style, has collected 
and published an immense quantity of valuable and care- 
fully sifted matenaL His special domain was medieval 
German history, and be rarely travelled beyond it. 
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"Waitz’a chief vrorks are — DeuiscTie Ferfassunga-Gosehi(^ite, 8 vols., 
Kiel, 1844-78; 2d. ed., 2to1s. only, 1865-70, Schleamg-Holsteina 
Gesehichie, 2 vols., Grottingen, 1851-54 (the 3d voL tvos never yub- 
IMied); Lubeels unter JUrgen TFuUenmver wid die Europ&isdte 
Tolitilc, 3 vols , Berlin 1856-56 ; end GrundzUge dcr Pohtik, Kiel, 
1862. Among his smaller works, which, however, indicate the line 
of his researches, are the following — JalirbUcIier dca deutschcih 
Eeiehs untcr Eeinnch /, Berlin, 1837, Sd ed , 1885, Weber das 
Leben v,7td die Lehre dca XJlfila, Hanover, 1840 ; Daa alte Recht der 
BaihaeTien Franken, Kiel, 1846 , and DeuiscJie Kaiser von Karl dem 
Grosaen bia Mcanmihan, Berlin, 1872. In conjunction with other 
scholars "Wnitz took a leading part m the publication of the 
Forai^ungen zur dentachen Qeachichie, Munich, 1862 ag , and in 
the Ebrdalbmgische Studien, published in the proceedings of the 
Schleswig-Holstein Historical Society, Kiel, 1844-51 It is im- 
possible here to do more than refer to his numerous and valuable 
contributions to the Monumenia, and to his numerous papers and 
criticisms published in penodicals and the proceedings of histoneal 
societies. A SiUiographtsehe Uebcisicht ilber TTaits's Werke was 
puhh^ed by K Steindorff at Gottingen in 1886. 

OWtnary notices of Wait* are to l)e found in tlie Eitloritche ZeiUchrift, new 
series, vol xx . , in the publications for ISSe of the Beilin Acodenie der Wissen. 
schaften, the OuttlnRen Geaellachaft der 'Wlsaenscluften, and the Bansische 
Qeschlchtsvereln, in the Hliioi'Uefies Jahrbach der GSrret aesellachafl, toI tUL, 
and in the Seeue Etstarique, toJ. xxxt. 


WAKEPIELD, a municipal and parliamentary borough 
and market-town of England, in the West Biding of York- 
shire, of which division it is the shire-town, is pleasantly 
situated on the (Ilalder, and on the Lancashire and Yorkshire, 
G-reat Northern, and North-Eaafcem Railway lines, 9 miles 
south of Leeds and 175| miles from London. It has 
water communication (via Goole) with Hull by the Calder, 
which also communicates with the Lancashire canals. The 
streets are spacious; and, if the town has a somewhat 
old-fashioned appearance, and is less regularly built than 
several of the other large towns in Yorkshire, it enjoys the 
advantage of an atmosphere less polluted by smoke. The 
Calder is crossed by a fine bridge of eight arches, on which 
stands the chantry of St Mary, a beautiful (3othic structure, 
30 feet long by 24 feet wide, endowed by Edward IV. in 
memory of his father Richard, duke of Yorlc, killed at the 
battle of Wakefield in 1460 ; it was restor^ in 1847 at a 


cost of £3000. The pari^ church of AH Saints, conse- 
crated by Archbishop WiUiam de Melton in 1329, but 
almost wholly rebuilfc in the 16th century, is a beautiful 
building, partly Early English and partly Perpendicular, 
constating of chancel, nave, and tower surmounted by a 
fine spire rebuilt in 1860-61, the total height being 247 
feefe The whole building was restored in 1857-86 from 
designs of the late Sir Gilbert Scott, at a cost of about 
£3Q,0OO. The other churches are without special interest. 
The -Elizabethan grmmar school founded in 1592 was 
rebuilt in 1829 ; it is now regulated by a scheme formed 
by tha charity icommiasioneTS. Among the principal public 
builcUngs of Wakefield are the com exchange, erected in 
1837, enfear^d in 1862, and including a public concert- 
rflom,,; the town-hall, in the French Renaissance style, 
opened in 1880 at a cost of £80,000 ; the large prison for 
the West Biding of Yorkshire; the West Biding sessions 
house; the borough police station (1879); the office of 
probate (1863); the mechanics’ institution, with large 
libra^j the church institute and library; the fine art 
imitkution ; and riie public baths. The benevolent insti- 
inelnde the Olajton hospital, built on the pavilion 
in 1879 at a cost of £25,000, and the West 
dunatie asylum, with accommodatioji for 
patiants. Formerly Wakefield was the 
|bi0.4oth maamfactnre in Yorkshire, but 

became 

neted iUm mapdlae^tae .of aad, wocdlan 

stafEa AMqh^ its .inani&oturii^ Ba^oriaaee is now 


small in comparison with that of several other Yorkshire 
towns, it possesses large mills for spinnmg worsted and 
carpet yarns, cocoa fibre, and China grass. It has also 
rag-crushing mills, chemical works, soap-works, and^ iron- 
works , and there are a large number of collieries in the 
neighbourhood. Wakefield is the chief agricultural town in 
the West Biding, and has one of the largest corn-markets 
in the north of England It possesses large agricultural 
implement and machine works, corn and flour mills, malt- 
works, and breweries. A large trade in corn is earned on 
by means of the Calder, and the building of boats for inland 
navigation is also a considerable industry. There are very 
extensive market-gardens in the neighbourhood Wake- 
field is the seat of the court of probate for the Wakefield 
distnct. It is governed by a mayor, eight aldermem and 
twenty-four councillois The erection of a new diocese 
of Wakefield was sanctioned in 1878, and the first bishop 
was appointed in February 1888. The population of the 
municipal and parliamentary borough (area 1663 acres) m 
1871 was 28,069, and in 1881 it was 30,854. By the Act 
of 1885 the parhamentary borough was enlarged by the 
addition of the suburb of Bellevue. 

Wakefield is supposed by some to occupy the site 'of a Romau 
station In Domesday the name occurs as waokefield. Originally 
it consisted of three hamlets — ^Northgate, Kirkgate, and 'Westgate. 
The manor of Wakefield soon after the Conquest was granted to 
Willito, third earl of Warren It formed an extensive baronial 
liberty extending westwaids to the borders of Lancashire and 
Cheshire. On the death without male issue (80th June 1347) of 
John, eighth earl of Warren, it reverted to the crown, and by Edward 
III it was given to his fifth son, Edward de Langley, whom he 
created earl of Cambridge, and who in the rmgn of Richard II was 
created duke of York. After the battle of Wakefield in 1460 it re- 
mained in the possession of the crown till the reign of Charles I., 
who granted it to Henry, earl of Holland. It became the marriage 
portion of the earl's daughter when she mamed Sir Gervaase 
Clifton of Clifton in the county of Nottmgham. About 1663 Sir 
Gervaise Clifton sold it to Sir Chnatopher Clapham, whose heirs m 
the year 1760 sold it to the duke of Leeds, and it still remains 
m the possession of that family. Hear Wakefield Queen Margaret 
inflietea a memorable defeat on Richard, duko of York (Slst Decem- 
ber 1460) The town has possessed a corn-market since the time 
of the Saxons. It obtained a charter for a cattle-market 1st March 
1786 It was incorporated by Charles I in 1626, and was governed 
by a constable, until it obtamed a new charter under the Municipal 
Act, 11th March 1848. Smee 1882 it has returned a member of 
parhament. Under an Improvement Act obtamed in 1877, the 
corporation were empowered to purchase the waterworks belonging 
to a company which had been formed m 1886 In 1880 an Act 
was granted for obtaining a supply from Eiahworth Moors, near 
Hahtax, and the works were completed m 1888 at a cost of about 
A600.000 

WAKEFIELD, Edwakd Gibbon (1796-1862), colonial 
statesman, was born in London, March. 20, 1796, of an 
originally Quaker family. His father, Edward Wakefield, 
auflior of Ireland^ Stodnstical and J^olkical, was a surveyor 
and land agent in. extensive practice; his grandmother, 
Priscilla Wi^efield, was a popul^ author for the young, and 
one of the first introducers of savings banks. Wakefield 
was for a short time at Westaiinster School, and was brought 
up to his father’s profession, which he rehnquished on 
occasion of his elopement at the age of 20 with Miss Pattle, 
the orphan daughter of an. Indian civil servant. The young 
lady’s relatives nltimately became reconciled to the match, 
and procured him an appomtment as attach^ to the British 
legation at Turin, He resigned this post in 1820, upon 
the death of his wife, to whom he was fondly attached, 
and, though making some efforts to connect himself with 
journalism, spent the years immediately succeeding in idle- 
ness, residing for the moat part in Paris. ' In 1826 he ap- 
peiaced before the pnblic as the hero of a most extreiordiiiary 
adventure, the abduction of Miss Ellen Tumor, daughter 
ci William Turner, of Shrigley Park, Qiesli^e. Miss 
Turner was decoyed &om school by means of a forged letter, 
and made to b^eve that she could only save her father 
from ruin by marrying Wakefield, whom she accordingly 
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accompanied to Gretna Green. This time the family 
refused to condone his proceedings ; he was tried with his 
confederates at Lancaster assizes, March 1827, convicted, 
and sentenced to three years’ imprisonment in Newgate. 

marriage, which had not been consummated, was 
dissolved by a special Act of Parliament. A disgrace which 
would have blasted the career of most men made Wake- 
field a practical statesman and a benefactor to his country 
Meditating, it is probable, emigration upon his release, he 
turned his attention while in prison to colonial subjects, anfl 
acutely detected the main causes of the slow progress of 
the Austrahan colonies in the enormous size of the landed 
estates, the reckless manner in which land was given away, 
the absence of all systematic effort at colonization, and the 
consequent discouragement of immigration and dearth of 
labour. He proposed to remedy this state of things by 
the sale of land in small quantities at a sufficient price, 
and the employment of the proceeds as a fund for promot- 
ing immigration. These views were expressed with extra- 
ordinary vigour and incisiveness in his Lettei' ft om Sydney 
(1829), published while he was still in prison, but composed 
with such graphic power that it has been continually quoted 
as if written on the spot. After his release Wakefield 
seamed disposed for a while to turn his attention to social 
questions at home, and produced a tract on the Pumshment 
of Death, with a terribly graphic picture of the condemned 
sermon in Newgate, and another on incendiarism in the 
rural districts, with au equally powerful exhibition of the 
degraded condition of the agricultural labourer. He soon, 
however, became entirely engrossed with colonial affairs, 
and, having impressed Stuart Mill, Colonel Torrens, and 
other leading economists with the value of his ideas, became 
a leading though not a conspicuous manager of the South 
Austrahau Company, by which the colony of South 
Australia was ultimately founded In 1833 he published 
anonymously England and America, a work primarily in- 
tended to develop hia own colonial theory, which is done 
in the appendix entitled “ The Art of Colomzation.” The 
body of the work, however, is fruitful in seminal ideas, 
though some statements may be rash, and some conclusions 
extravagant. It contains the distinct proposal that the 
transport of letters should be wholly gratuitous — the pre- 
CMSor of subsequent reform — and the prophecy that, under 
givem circumstances, “ the Americans would raise cheaper 
com than has ever been raised.” In 1836 Wakefield pub- 
lished the first volume of an edition of Adam Smith, which 
he did not complete. In 1837 the New Zealand Associa- 
tion was estabhshed, and he became its managing director. 
Scarcely, however, was this great undertaking fairly com- 
menced when he accepted the post of private secretary to 
Lord Durham on the latter’s appointment as special com- 
Toissioner to Canada The Durham Eeport, the charter of 
constitutional government in the colonies, though drawn 
up by Charles Duller, embodied the ideas of Wakefield, 
and liie latter was the means of its being given prematurely 
to the public through the Times, to prevent its being 
tampered with by the Government. He acted in the same 
spirit a few months later, when (about July, 1839), under- 
standing i;hat the authorities intended to prevent the 
despatch of emigrants to New Zealand, he burned them 
off on his own responsibility, thus compelling the Govern- 
ment to annex thin cbnhfey just in time to anticipate a 
similar step on the part of France. For several years 
Wakefield continued to direct the New Zealand Company, 
fighting its battles with the colonial office and the missionary 
interest, and secretly inspiring and guiding many parlia- 
mentary committees on colonial subjects, especially on the 
abolition of transportation. The company was by no means 
a financial success, and many of its proceedings were wholly 
nnscmpulous and indefensible; its great object, however, , 
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was attained, and New Zealand became the Britain of the 
south. In 1846 AYakefield, exhausted with labour, was 
struck down by apoplexy, and spent more than a year in 
complete retirement, writing during his gradual recovery his 
At't of Colonization The management of the company had 
meanwhile passed into the hands of others, whose sole object 
was to settle accounts with the Government, and wind up 
the undertaking. Wakefield seceded, and joined Loid 
Lyttelton and Mr Godley in establishing the Canterbury 
settlement as a Church of England colony. A portion of 
his correspondence on this subject has been published by 
hia son, and is perhaps the most adequate memorial extant 
of the vigour and sagacity of his intellect As usual with 
him, however, he f^ed to letain the confidence of his 
coadjutors to the end In 1853, after the grant of a con- 
stitution to New Zealand, he took up his residence in the 
colony, and immediately began to act a leading part in 
colonial politics In 1854 he appeared in the first New 
Zealand parhament as extra-official adviser of the actmg 
governor, a position which excited great jealousy, and as 
the mover of a resolution demanding the appointment of 
a responsible ministry. It was earned unanimously, but 
difficulties, which will be found detailed in Swainson’s Nm 
Zealand and its Colonization (ch. 12), prevented its being 
made effective until after the mover’s retirement from 
political life. In December 1864, after a fatiguing address 
to a public meeting, followed by prolonged exposure to a 
south-east gale, his constitution entirely broke down. He 
spent the rest of his life m retirement, dying at Wellington 
on 16th May 1862. 

Wakefield was a man of large views and lofty aims, and 
m private life displayed the warmth of heart which 
commonly accompanies these qualities. His main defect 
vms unacrupulousnesa . he hesitated at nothing necessary 
to accomplish an object, and the conviction of his imtrnst- 
worthiness gradually alienated his associates, and left him 
politically powerless Excluded from parliament by the 
fatal error of his youth, he was compelled to resort to in- 
direct means of working out hia plans by influencing pubhc 
men. But for a tendency to paradox, his intellectual 
powers were of the highest order, and as a mss ter of 
nervous idiomatic Enghsh he is second to Cobbett alone. 
After every deduction it remains true that no contem- 
porary showed equal genius as a colonial statesman, or m 
this department rendered equal service to his country. 

For an impartial examination of the Wakefield system, see Leroy- 
Beanlien, De la Colonisation chess les Peuples Motlemes (8d ed., 
pp. 662-675 and 696-700). (R. G.) 

WAKEFIELD, Gilbert (1756-1801), classical scholar, 
theologian, and politician, was born at Nottingham, 
February 22, 1766, and was the son of the Bev. George 
Wakefield, rector of St Nicholas. After being educated 
at various pnvate schools, he proceeded at the age of 
sixteen to Jesus College, Cambridge, where he cultivated 
his classical studies diligently, but imbibed a thorough 
distaste for logic and mathematics. He becamei, however, 
fellow of his college in 1776, and in 1778 was ordained 
by the bishop of Peterborough, in a frame of mind which 
led him afterwards to declare that he regarded his 
subscription to the Articles as the most disingennons 
action of hia life. He held, however, curacies for a short 
time at Stockport and Liverpool, but in 1779, the year 
of hia marriage, quitted the church, and accepted the 
post of classical tutor at the Nonconformist ac^emy at 
Warrington. The institution was already on the decline, 
and Wakefield’s pugnacious temper was not likely to 
contribute to restore it '‘It survived my arrival,” he 
says, “ four years ” During this short period Tie published 
translations of Matthew and the first epistle to the 
Thessaloniaus, and treatises on inspiration and baptism, 



320 W A K- 

tie latter of whicli was entirely written in nine days. He 
apologies for this precipitancy as the result of “a con- 
stitutional ardour which will not suffer me to dwell long 
on the same subject ” However inevitable, this was the 
source of most of his failures and mistakes. After the 
dissolution of the academy, he resided successively at 
Bramcote in Hottmghamshire, at Richmond, and at 
Nottingham, taking pupils and persevering in his theo- 
logical and classical studies, which were considerably 
retarded by ill health. His most important production at 
this time was Ihe Silva Criiica, “illustrating the Scriptures 
by light borrowed from the philology of Greece and 
Rome.’’ Three parts of this work were printed at the 
Cambridge university press, but, the authorities declining 
to proceed further with it, the author was obhged to com- 
plete it himself. In 1790 he was appointed professor of 
classics at the newly-founded ITmtanan college at Hackney. 
Hera he speedily became uncomfortable ; his proposals for 
reform in the course of instruction were unacceptable to 
his colleagues, and Ms dislike to the religious services, 
which he carried to the length of objecting to all social 
worship, occasioned his resignation in June 1791. The 
publication of Hs views on public worship deprived him of 
all his private pupils, and Ms time was henceforth devoted 
to authorship and the education of his children. His next 
important work was a new translation of the New Testa- 
ment, retaining as much of the language of the Authorized 
Version aa he deemed consistent with accuracy. This soon 
reached a second edition. He commenced an edition of 
Pope, wMch he was prevented from completing by the 
competition of Warton, hut the notes were pubUshed 
separately. His edition of Lucretius, a work of high pre- 
tensions and little solid performance, appeared in 1796. 
It gained for the editor a very exaggerated reputation, but 
Wakefield suffered himself to be allured from the paths of 
literature into those of pohtical and religious controversy. 
After assailing with equal acerbity writers so diverse in their 
principles aa Wilberforce and Thomas Paine, he in January 
1798 “ employed a few hours ” in drawing up a reply to 
Bii^op Watson’s Address to the People of Great Britain. 
These few hours procured him two years’ imprisonment in 
Dorchester jail. He was convicted m February 1799 of 
having published a seditious libel, an offence which he had 
assuredly no intention of committing, and Ms eloquent 
defence was naturally thrown away upon the same jurymen 
who had already convicted the printer. The sympathy 
excited for hkn, howerer, led to a subscription, amounting 
to no less them J65000, and forming a sufficient provision 
for his family upon his death, wMch occurred September 
9, 18(>1, shortly after his liberation, from an attack of 
typhus fever. He had occujned Mmself while in prison 
with the preparation of classical lectures and an English- 
Greefc lexicon, and had corresponded on classical subjects 
With Charles James Fox. The letters were subsequently 
published. 

Wakefield was one of the most honest of men, but also 
one of the most precipitate, narrow-minded, and pre- 
sumptuous. His extreme ardonr and his consciousness of 
integrity produced an undharitableness vergmg on off ensive- 
in harmony with the many magnanimous and 
of his character. Redness, opinionative- 
ness, attd contentiousness grievously marred in him the 
character of patidot and scholar, though they could nqt 
destioy hia ckim to be numbered among both 

The ptmcipsl fluthotity for hia life is the second edition of lus 
Mt^nozrs, in two yolmaos (Ii<iiidoju,.X804). The first volume is 
nntobio^phioal ; thooasQ^^, comj^&d ty the editors, Eutt and 
Wainwnght, includes aevorUl es^amatte of his character and per- 
formanoea frCUi vanous siotirees,i:lie nJoSt remaikabie being (mo by 
Dr Parr. . . 

WAKIDI. SeeTASAUt • 
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WALACHIA. See Roumania and Vlaohs. 

WALAFRIDi STRABO (or Steabtjs, ^.e., “squint 
eyed”) was born in Germany (808-9), but the exact 
place is unknown. His taste for literature early displayed 
itself, and by the age of eighteen be had already achieved 
a reputation among the learned men of his age. He was 
educated at the monastery of ReichenaUj^near Constance, 
where he had for his teachers Tatto and Wettin, to whose 
visions he devotes one of his poems Later on in life 
(c. 826-829) he passed to Fulda, where he studied for 
some time under Hrabanus Maums before returmng to 
Reichenau, of which monastery he was made abbot in 838 
There is a story, based, however, on no good evidence, 
that Walufrid devoted himself so closely to letters as to 
neglect the duties of his office, owing to wMch he was 
expelled from his house; but, from his own verses, it 
seems that the real cause of his flight to Spires was that, 
notwithstanding the fact that he had been tutor to Charles 
the Bald, he espoused the side of his elder brother Lothair 
on the death of Louis the Pious in 840 He was, 
however, restored to his monastery in 842, and died 
August 16, 849, on an embassy to his former pupil. 
Hih epitaph was written by Hrahanns Mauras, whose 
elegiacs praise Mm for being the faithful guardian of his 
monastery. 

Walafnd Strabo’s works may be divided into three classes,— 
theologieal, historical, and poetical 

1. ifiie first dass includes the Glossa Ordimria,^ a lai’ge coiii- 
meniary on the Bible and part of the Apocrypha This is of course 
to a great extent a compilatiou from St Jerome, St An^tme, 
St Isidore, Bede, Hrabanus Manrus, ice. Under the same heading 
come the eiqposition of the first twenty Psalms, publidied by Pez 
{^Anficdoia Nova-, iv.), and an, epitome of Hrabanus Manrus’s com- 
mentary on Leviticus. An Exposdio QucUuor Evangelionvm as also 
ascnbect to Walafrid. The treatise De Bebua Bcelmastuna, dedicated 
to Begenhert the libranan, gives not only explanations and direc- 
tions for the erection and embellishmant of churches, hut also 
instructions as regards such questions as the method of taking tlie 
holy communion and the payment of tithes. Walafnd approves 
of me use of images and pictures in churches, “qma pictura est 
quiedam hteratura illiterata ” He had himself seen “ simple folk 
and idiots,” whom words could hardly bring to a realization of 
what they were told, so touched by representations of our Lord’s 
passion that the tears ran down their faces. Last among Wala- 
fnd’s thool^cal treatises must be mentioned ihe De Sulversione 
Jerusalem Tradatus 

2 Walafnd’a chief historical works are— (a) the V'Ua Sancti 
Oalli, which, though written neaily two centunes after this saint’s 
d^ath, is still the pnmaiy authority for his life, and (6) a much 
shorter life of St Othmar, abbot of St Gtall (d 759) Both those 
lives were based on previous ones wntten by Abbot Gotzbert of St 
QaU (from 816-837) ® 

8. Walafrid’s poetical works include a short life of St Blaithmaic, 
a high-bom momc of Iona, murdered by the Danes in the first half 
of &e 9tib. century; a life of St Mammes; and a Liber de Vmmibus 
Wettini, This last poem, like the two preceding ones written in 
hexameters, was composed at the command of “Father” Adalgisus, 
and based upon the prose narrative of Heto, abbot of Eeichenan 
from 806 to 822. It is dedicated to "Wettm’s brother Gnmald 
At the tune he sent it to Qrimald "Walafrid had, as he himself 
twllg us, hardly passed his eighteenth year, and he begs his corre- 
spondent to revQse his verses, because, “aa it is not lawful for a 
Tnnnk to hide anything from lus abbot,” he fears he may be beaten 
with deserved stripes. In this curious vision Wettm saw Ohaxles 
the Great suffering purgatorial tortures because of his mcontinence 
The name of the ruler alluded to is not indeed introduced mto the 
actual text, hut ‘ ‘ Carolus Imperator ” form the mitial letters of 
the passage dealing with this subject. Many of "Walafrid’s other 
poems are, or mclude, ^ort addresses to kmga and queens (Lothair, 
t^arles, Loms, Pippin, Judith, &o.) and to friends (Einhard, 
Grimald, Hrabanus Meurus, Tatto, Ebbo, archbishop of Kheims, 
Dro^, bishop of Metz, &c ) His most famous poem as the 
SMITHS, dedicated to Gnmald It is an account of a httle garden 
that ho used to tend with his own hands, and is largely made up of 

^ In the oldest MSS. this is always spelt “ Walahfrid.” 

3 This commentary was the one in general use during the Middle 
Ages, when it went by the name of Glossa simply. 

s Walafrid also edited Thetmar’s Lfe cf Lmis ihs Pious, prefixing 
a preface and makmg a few additions, and divided Emhord’s Vita 
CaroU onto (sbapters, ^ding an mtroduction. 
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deacriptioiiB of the vaxious herbs he grows there and their medicinal 
and other uses. Sage holds the place of honour , then comes rue, 
the antidote of poisons , and so on through melons, fennel, hlies, 
poppies, and many other plants, to wind up with the rose, “ which 
in virtue and scent surpasses all other herbs, and may nghtly be 
called the flower of flowers ” The curious poem De ImagiTie Tetrva, 
takes the form of a dialogue 

WALCH, the name of a family of scholars. 

L JOHAITN Geoeo Waxoh (1693-1776) was bom at 
Meiningen, and studied at Leipsic and J ena under Oleanus 
and Buddseus. From 1716 he was professor at Jena of 
philosophy, rhetoric, and poetry successively, and after- 
wards (from 1724) of theology He married the only 
daughter of Buddseus, and in his learned and theological 
career followed in the footsteps of his father-in-law. His 
theological position was that of a very moderate ortho- 
doxy, which had been influenced greatly by the philosophy 
and controversies of the Deistic penod. Hih university 
lectures and published works ranged over the wide fields 
of ecclesiastic^ history in its various branches, particularly 
the hterature and the controversies of the church, dog- 
matics, ethics, and pastoral theology. 

Of bis works tbe moat valuable were Bibliotheca Theologiea 
(1767-64); Bibliotheca PatnsAica (1770, new ed. 1884), lua edition 
of Luther’s works m 24 vols (1740-62), Sistorischewidtheologis^ 
JEinleitung in die religibsmStrentngTcenim aiieserhcdb derLuthsnsehen 
Kiiche, 6 vols (1784-86), and the companion work to this, /Sirci&ff- 
keiten der Evangel Loth Kirche (1730-89). Hia life, with a com- 
plete list of his writings, which amounted to 287, Lelen und 
CharaJeter dee Kirehenratks J G Waleh, was published by his son 
0 W. F-Waloh (Jena, 1777). Comp. Gass, Protestantische Dogmatik, 
in. p, 206 sq 

IL Johann Ernst Immanuel Walch (1726-1778), son 
of the above, born at Jena in 1725, became professor of 
philosophy in the umversity in 1760, and of rhetoric and 
poetry in 1769. He died in 1778. He was distinguished 
for his philological, antiquarian, and mineralogical acquire- 
ments. 

See Lebensgesehnckte Johann Ernst Im Walch, Jena, 1780, and 
Meusd’s L&neon verstorbener dewtseher Sehriftsteller, vol xiv. 

in. Christian Wilhelm Franz Waloh (1726-1784), 
younger brother of J E I. Walch, was born at Jena 
December 26, 1726. He was educated at Jena under his 
father’s direction, and as early as 1745-1747 lectured in 
the university m branches of exegesis, philosophy, and 
history. He then travelled with his brother J. E. I. Walch 
for a year through the Continent, making the acquaintance 
of the learned men of each count^. On his return he was 
made professor of theology in Jena, but in 1763 he accepted 
an invitation to (]lottingen, where he spent his life as pro- 
fessor of theology. He lectured on dogmatics, church 
history, ethics, polemics, natural theology, symbolics, the 
epistles of Paul, Christian antiquities, historical theological 
literature, ecclesiastical law, and the fathers. His per- 
manent place amongst learned theologians rests on his 
works on ecdesiasti^ history. He here holds the third 
place m the important tno Semler, Mosheim, Walch. 
Semler was much his superior in originality and boldness, 
and Mosheim in dearness, method, and elegance. But to 
his wide, deep, and accurate leammg, to his conscientious 
and impartial examination of the facts and the authorities 
at first hand, and to his exact quotation of the sources 
and works illustrating them and careful discussion of the 
most minute details ” all succeeding histonans are deeply 
indebted. His method is critical and pragmatic, “ pursumg 
everywhere the exact facts and the supposed causes of 
the outward changes of history,” leaving wholly out of 
sight the deeper moving principles and ideas which 
influence its course. He speaks of history as consisting 
of “the accidental dianges of accidental matters ” But, 
although he thus failed to reach the modern standard of an 
historian, the results of his mdustry and research remain 
as permanent historical materials. 
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His principal work was his Entwurf einer yllatUndigen Histone 
der Keizereien, Spaltungen, und PteligionastreitigTceiten, Ins auf die 
Beformaiion, 11 vols., Leipsic, 1762-86 It was a great advance 
in theologic^ hberahty that he defined a heretic on the one hand 
as a Christian and on the other as one in fundamental error. He 
thus claimed for the heretic a place in the church, while he 
declined to treat as heretical such dificrences as divided great 
sections of Ohnstians. Of his other valuable works may be men- 
tioned Entiourf einer vollsUindigen Histone der JtSmisehen, Phpste 
(1766, 2d ed. 1758), Entiourf einer lollst&ndigen Histone der 
Evrchenversammiungen (1769), Bibliotheca Symbolica Veins (1770), 
Erdtsdie Untersu(Jmng vom Oebrauch der heiligen Scihnft unter 
den alien Chnsten (1779), occasioned by the controversy between 
Lessing and Goeze, and to which Lessmg began an elaborate reply 
just before his death. 

OnO W F Walch as historian see Baur, J^ocAen der 
Qestdiichischreibung (1862), p. 146 ag , and Dogmengeschichte, p. 88 sq 
(1867, 3d ed. ) ; Gass, Gesehichte der Protestantis^n Dogmaiik, in 
p 267 sq , Meusel, Lexicon verstorbener deutscher Schrftsteller, vol. 
mv. 

IV. Carl Friedrich Walch (1734-1799), brother of 
the last-named, was professor of jurisprudence at Jena, and 
the author of sever^ valuable legal works. He died at 
Jena in 1799 His son Georg Ludwig (1786-1838) was 
for a time professor in the Eloster gsmnasium of Berlin 
and afterwards an the university of Greifswald. He edited 
valuable editions of Tacitus’s Agricola and Germania 

WALGHEBElSr See Zealand. 

WALDECK-PTBMONT, a small principality in the 
north-west of Germany, is the eighteenth factor of the 
German empire in point of area, and the twenty-fourth in 
point of population. It consists of two separate portions 
lying about 30 miles apart, viz., tbe county (grafscbaft) of 
Waldeck, embedded in Prussian territory between the 
provinces of Westphalia and Hesse-Hassau, and the 
prmcipality (furstenthum) of Pyrmont, farther to the north, 
between Lippe, Brunswick, and Hanover. Waldeck, with 
48,680 mhabitants, comprises an area of 407 square miles, 
covered for the most part with hills, which culminate m 
the Hegekopf (2807 feet). The centre is occupied by the 
plateau of Corbach. The chief rivers are the Eder and 
Diemel, both of which eventually find their way into the 
Weser. Pyrmont, only 26 square miles m extent, with 
8123 mhabitants, is also mountainous. The Emmer, also 
belonging to the Weser system, is its chief stream. The 
united area is thus 433 square miles, or about half the size 
of Cambridgeshire in England, and the united population 
in 1886 was 66,703. Agriculture and cattle-rearmg are 
the main resources of the mhabitants in both parts of the 
principality, but the soil is nowhere very fertile. Only 
55J per cent, of the area is occupied by arable land and 
pasture; forests, one-tenth of which are coniferous, occupy 
36 per cent Bye is the prmcipal crop ; but oats, potatoes, 
and flax are also grown in considerable quantities. In 
1883 the principahty contained 6966 horses, 20,249 cattle, 
66,704 sheep, 17,736 pigs, and 7332 goats. Iron, slate, 
and building-stone are worked at various point^ and, 
along with horses, cattle, sheep, pigs, wool, and timber, 
form the chief exports A few insignificant manufactures 
(cigars, liqueurs, earthenware, hnen, knitted stockings) 
are carried on in some of the little towns, but both trade 
and manufactures are much retarded by ■^e almost com- 
plete isolation of tbe country from railways Wildimgen 
in tbe extreme south of Waldeck is the terminus of a 
branch line, and a narrow part of lyrmont is intersected 
by an unimportant line. 

The capital and the residence of the prince is Arolsen 
(2442 inhabitants) in Waldeck ; twelve smaller “ towns ” 
and about one hundred villages are also situated in the 
couniy The only town in Pyrmont is Bad Pyrmont, witii 
about 1600 inhabitants, at one time a higbly fashionable 
watering-place on account of its chalybeate and saline 
springs. The annual number of visitors is still estimated 
at 13,000. Wildungen is also a spa of some repute. The 
XXTV — 41 
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iniaHtants to the north of the Eder are of Saxon stock, 
to the south of Eranconian, — a difference which is distinctly 
marked in dialect, costumes, and manners. ITearly all are 
Protestants. In 1880, when the population was 66,522, 
there were 63,995 Protestants, 1576 Boman Catholics, 864 
Jews, and 97 others. 

Waldeck-Pjn^mont has one vote in the federal council 
and one in the imperial diet. The constitution, dating 
from 1852, is a reactionary modification of one carried in 
1849, which m its turn had been a considerable advance 
upon one granted in 1816. The single chamber consists 
of fifteen members (three of whom represent Pyrmont), 
elected indirectly for three years. In the event of the 
male line of the present ruling family becoming extmet 
the female line succeeds m Waldeck, but Pyrmont falls to 
Prassia. In terms of a treaty concluded in 1868 for ten 
yeaia and renewed in 1878 for a similar period, the 
finances and entire government of 'W’aldeck-Pyrmon.t are 
managed by Prassia, the little country having found itself 
unable to support unassisted the military and other burdens 
involved by its share in the North-Qerman Confederation 
The government is conducted lu the name of the prince 
by a Prussian “ laudes-director,” while the state-officials 
are “Prussian subjects,” and take the oath of allegiance to 
the king of Prussia. The prince of Waldeck reserves his 
whole rights as head of the church, and also the right of 
granting pardons, and in certain circumstances may 
exercise a veto on proposals to alter or enact laws. Educa- 
tion, the administration of justice, and similar matters are 
thus all conducted on the Russian model, a previous con- 
vention had already handed over military affairs to Prussia. 
The budget for 1886 showed a revenue of ;£62,530 and an 
expenditure of £48,680. The public debt was £117,660, 
paying interest at 4 per cent. The pnnce is support^ by 
the income derived from, crown-lands. 

The princes of Waldeck-Pyrmont are descendants of the counts 
of Behwalenberg, the earli^t of whom, known to history was 
‘Wittelond, who died in 1137. His grandson seems to have heen 
the fimt count of Waldeek. For many centuries the original pos- 
sessions of the Schwaleubergs were divided among severed coUateial 
lines of counts (Waldecik:, Landan, Wildnngen, Eisenherg); and 
about 1428 Hesse ohtamed a right of superiority over Waldeek, m 
retum for its protection during those troublous times. This ri^t 
gave rise to important claims on the part of Hesse, which were not 
nnally set aside until 1847, when the Qerman diet decided that the 
Tight had come to an end with the extinction of the empire. In 
1686 h factum fiimogmita’m was made between the two surviv- 
ing lines, which took effect in 1692, when theEiisenberg brandh be- 
oanne oxnnot with the death of George Frederick, who had served 
with distincriojL as au imperial field-marshal, and had received the 
title bf priuoe, Pyrmont had also ongmally belonged to a hianch 
of the S^walenberg family } it had sacceaairely been held by 
the counts of lirope ffrom 1667) and Gleiohen (from 168^, before 
it finally fell bade to Waldeek in 1626. From 1692 the Imids 
have imnamed undivided under the Wadungen line, with the ex- 
ception of a brief period (1806-1812) when w aldeck and Pyrmont 
were held by two brothers. Frederick Anthony TJlneh, who suc- 
ceeded in 1706, was made prince by the emperor Charles VI. In 
ISOT^Waidecfc vras a member of the Confederation of the Ehine ; 
and. in 1814 it entered the German Confederation. Its first consti- 
tution was granted in 1816 by Prince George Henry (1818-1846). 
George Victor, the present prince (1888), succeeded m 1846 at fixe 
age of 14, and assumed the government m 1852. The most im- 
portant incident in the recent history of the principality is the 
conolusdon of the above-mentioiied treaty with Ikussia, with whom 
it sided in the vfst against Austria. 

WAIpENBIIEG', m active industrial town in Prussian 
Silei^ IS fiita^ied on the Polsnitz, 39 miles south-west otf 
Ereslaih It cont^ a handsome modem town-house and 
two the chief industrial establishiaents 

are a Jajge porcelain »ad. stoneware factory, extensive fire- 
dajy works, gkae-wini^- and a china-painting establish- 
meai ^ and iliere ato autaerons flax-epinneries and hnen- 
factories in the neighbonihoodL Adjoining the town m 
the south is the village of Oherwaldenbutg, witih, a chateau, 
Waldenburg lies in the esutre of the extensive and pro- 


ductive coal-district of the Waldenburger Gebirge, a 
branch of the Sudetic chain. The town, which received 
municipal rights in the 16th century, had a population of 
12,999 lu 1886, in 1816 the population was 1768. There 
are villages of the same name in Saxony and Wiirtemberg 

WALDENSES, The, a name given to the members 
of an heretical sect which arose in the south of France 
about 1170. The history of the sects of the Middle Ages 
is obscure, because the earhest accounts of them come 
from those who were concerned in their suppression, and 
were therefore eager to lay upon each of them the worst 
enormities which could be attributed to any. In later 
times the apologists of each sect reversed the process, and 
cleared that in which they were interested at the expense 
of others. In early times these sectaries produced little 
hterature of their own ; when they produced a literature at 
the beginning of the 15 th century they attempted to claim 
for it a much earlier origin. Hence there is confusion on 
every side j it is difficult to distinguish between various 
sects and to determine their exact opinions or the circum- 
stances under which they came into being. The polemical 
conception which has done much to perpetuate this con- 
fuaou IS that of the historical continuity of Protestantism 
from the earliest times. According to this view the church 
was pure and uncorrupt till the time of Constantine, when 
Pope Sylvester gained the first temporal possession for the 
jw-pacy, and so began tho system of a neb, powerful, and 
worldly church, with Eome for its capital. Against this 
secularized church a body of witnesses silently protested ; 
they were always persecuted but always survived, till in 
the 13th century a desperate attempt was made by Innocent 
m. to root them out from their stronghold in southern 
France. Persecution gave new vitahty to their doctrines, 
wHch. passed on to 'Wycliffe and Hubs, and through these 
leaders produced the Reformation m Germany and England. 

This view rests upon a series of suppositions, and is 
entirely nnhistorical. So far as can be discovered the 
heretical sects of the Middle Ages rested upon a system 
of Manichfieiam which was imported into Europe from 
the East (see Mahioh^ism). The Manichman system of 
dualism, with its severe asceticism, and its individualism, 
which, early passed into antinomianism, was attractive to 
many mmds in the awakening of the 11th century. Its 
presence in Europe can first be traced in Bulgaria soon 
after its conversion in 862, ^ where the struggle between 
the Eastern and Western churches for the new converts 
opened a way for the more hardy speculations of a system 
which, had never entirely disappeared, and found a home 
amongst the Paulicians in Armenia, The name of Cathari, 
taken by the adherents of this new teaching, sufficiently 
shows the Oriental origin of their opinions, which spread 
from Bulgaria amongst the Slavs, and followed the routes 
of oonuueroe into central Europe. The earliest record of 
their presence there is the condemnation of ten canons of 
Orleans as Mauichees in 1022, and soon after this we find 
complaints of the prevalence of heresy in northern Italy 
and in Germany. The strongholds of these heretical 
opinions were the great towns, the centres of civilization, 
because there the growing sentiment of municipal inde- 
pendence, and the rise of a burgher class through commerce, 
created a spint of cnticism which was dissatisfied with the 
worldly lives of tbe clergy and their undue influence in 
affairs. 

The system of Cathansm recognized two dasses of 
adherents, credentes and perfecti. The pwfccti only were 
admitted to its esoteric doemnes and to its superstitious 
practices. To the ordinary men it seemed to be a reform- 
ing agency, insisting on a high moral standard, and up- 
holding the words of Scripture against the traditions of an 
1 Schmidt, Miiftoisr$ dn i. 7. 
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overgrown and worldly church. Its popular aim and its 
rationalistic method made men overlook its real contents, 
which were not put clearly before them. It may be said 
generally that Catharism formed the abiding background 
of medimval heresy Its dualistic system and its anti- 
social principles were known only to a few, but its anti- 
ecclesiastical organization form^ a permanent nucleus 
round which gathered a great deal of political and ecclesi- 
astical discontent When this discontent took any in- 
dependent form of expression, zeal, which was not always 
accompanied by discretion, brought the movement into 
colhsion with the ecclesiastical authorities, by whom it was 
condemned as heretical. When once it was m conflict 
with authority it was driven to strengthen its basis by a 
more pronounced hostility against the system of the 
church, and generally ended by borrowing something from 
Catharism, The result was that m the beginning of the 
13th century there was a tendency to class all bodies of 
heretics together; partly their opinions had coalesced; 
partly they were assumed to be identical. 

Most of these sects were stamped out before the period 
of the Middle Ages came to a close The Waldenses, 
under their more modem name of the Taudois, have sur- 
vived to the present day in the valleys of Piedmont, and 
have been regarded as at once the most ancient and the 
most evangelical of the mediaeval sects It is, however, 
by no means easy to determine their original tenets, as in 
the 13th and 14th centuries they were a body of obscure 
and unlettered peasants, hiding themselves in a corner, 
while in the 16th century they were absorbed into the 
general movement of the Reformation As regards their 
antiquity, the attempts to claim for them an earlier origin 
than the end of the 12th century can no longer be sus- 
tained. They rested upon the supposed antiqmly of a 
body of Waldenaian literature, which modem criticism has 
shown to have been tampered with. The most important 
of these documents, a poem in Provengal, “La Hohla 
Leyczon,” contains two hues which claimed for it the date 
of 1100 

Ben ha mil e cent anez compli entierament 

Que fo scnpta I’ora, car sen al dener temp. 

But it was pointed ont^ that in the oldest MS existing 
in the Cambridge university library the figure 4 had been 
imperfectly erased before the word "cent,” a discovery 
which harmonized with the results of a criticism of the 
contents of the poem itself. This discovery did away 
with the ingemous attempts to account for the name of 
Waldenses foom some other source than from the historical 
founder of the seci^ Peter Waldo or Yaldez. To get rid 
of Waldo, whose date was known, the name Waldenses or 
Vallenses was derived from Yalhs, hecause they dwelt in 
the valleys, or from a supposed Ikoven$al word Yandes, 
which meant a sorcerer. 

Putting these views aside as unsubstantial, we will con- 
sider the relation of the Waldenses as they appear in 
actual history with the sects which preceded them. Already 
in the 9th century there were several protests against the 
rigidity and want of spirituality of a purely sacerdotal 
church. Thus Berengar of Tours (999-1088) upheld the 
symbolic character of the Euchanst and the superiority of 
the Bible over tradition. The Patannes in Milan (104B) 
raised a protest against simony and other abuses of the 
clergy, and Pope Gregory VII. did not hesitate to enlist 
their Puritanism on the side of the papacy and make them 
his alhes in imposing clerical celibacy. In 1110 an apos- 
tate monk in Zeeland, Tonohelni, carried their views still 
further, and asserted that the sacraments were only valid 
through the merits and sanctity of the ministers. In 

^ Biadrimw, in SVcmacitont of Cambridga Socieiif, 

1842. The text edited by Montet, 4to, 1887. 
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France, at Embrun, Peter de Bruys founded a sect known 
as Petrobrusians, who denied infant baptism, the need of 
consecrated churches, transubstantiation, and masses for 
the dead. A follower of his, a monk, Henry, gave the 
name to another body known as Henricians, who centred 
in Tours. The teachers of these new opinions were men 
of high character and holy lives, who in spite of persecution 
wandered from place to place, and made many converts 
from those who were dissatisfied at the want of clerical 
disciphne which followed upon the struggle for temporal 
supremacy into which the reforming projects of Gregory 
YII, had carried the church. 

It was at this time (1170) that a rich merchant of 
Lyons, Peter Waldo, sold his goods and gave them to the 
poor ; then be went forth as a preacher of voluntary 
poverty. His followers, the Waldenses, or poor men of 
Lyons, were moved by a religious feeling which could find 
no satisfaction within the actual system of the church, os 
they saw it before them. Like St Francis, Waldo adopted 
a Lfe of poverty that he might be free to preach, hut with 
this difierence that the Wddenses preached the doctrine 
of Christ while the Franciscans preached the person of 
Christ, Waldo reformed teaching while Francis Mndled 
love ; hence the one awakened antagonisms which the 
other escaped. For Waldo had a trau^tion of the New 
Testament made into Provengal, and hia preachers nob 
only stirred up men to more holy hves hut explained the 
Scriptures at then: will. Such an interference with the 
ecclesiastical authorities led to difficulties. Pope Alexander 
ni , who had approved of the poverty of the Waldensians, 
proMbited them from preaching without the permission of 
the bishops (1179) Waldo answered that he must obey 
God rather than man. The result of this disobedience 
was excommunication by Lucius HX in 1184. Thus a 
reforming movement became heresy through disobedience 
to authority, and after being condemned embarked on a 
course of polemical investigation how to justify its own 
position. Some were readmitted into the Cte.thoHc Church, 
and one, Burandus de Osca (1210), attempted to found 
an order of Panperes Catholici, which was the forerunner 
of the order of St Bomime. Many were swept away in 
the crusade against the Aubighenses (g'.v.). Others made an 
appeal to Innocent m, protesting their orthodoxy. Their 
appeal was not successful, for they were formally condemued 
by the Lateran council of 1216. 

The earliest definite account given of the Waldensian 
opinion is that of the inquisitor Sacconi about 1250.® 
He divides them into two classes, those north of the Alps 
and those of Lombardy. The first class hold (1) that 
oaths are forbidden by the gospel, (2) that capital punish- 
ment is not allowed to the ci'^ power, (3) that any lay- 
man may consecrate the sacrament of the altar, and (4) 
that the Roman Church is not the chuieh of Chiiat T^e 
Lombard sect went farther in (3) and (4), holding that no 
one in mortal sin could consecrate the sacrament, and that 
theRoman Church was the scarlet woman of the Apocalypse, 
whose precepts ought not to be obeyed, eapecially those 
appointing fast-days. This account sufficiently shows the 
difference of the Waldenses from the Cathari ; they were 
opposed to asceticism, and had no official priesthood ; at 
the same time iheir objection to oaths and to capital 
punishment are closely related to the principles of the 
Cathari. Their other opinions were forced upon them by 
their conflict with the authorily oh the church. When 
forbidden to preach without the permission of the bishop, 
they were driven to assart the right of aU to preach, with- 
out distinction of age or sex. This led to the further 
step of setting up personal merit rather than ecclesiastical 
or(hnation as the gronnd of the priestly office From this 

* D’Argentr4, Collectto Jiidvfionm de Nome Srroribaiaf i. 60, 8sc. 
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followed agaia the conclusion that obedience was not due to 
an unworthy priest, and that his ministrations were invalid. 

These opinions were subversive of the system of the 
mediaeval church, and were naturally viewed with great 
dis&vour by its ofBcials ; but it cannot fairly be said that 
they have much in common with the opinions of the 
Keformers of the 16th century. The mediaeval church set 
forth Christ as present in the orderly community of the 
faithful j Protestantism aimed at settmg the individual in 
immediate communion with Christ, without the mechanical 
intervention of the oflBcers of the community; the Wal- 
denses merely set forward a new criterion of ^e orderly 
arrangement of the church, according to which each mem- 
ber was to sit in judgment on the works of the ministers, 
and consequently on the validity of their ministerial acts. 
It was a rude way of expressing a desire for a more 
spiritual community. The earhest known document pro- 
ceeding from the WaJdensians is an account of a confer- 
ence held at Bergamo in 1218 between the Ultramontane 
and the Lombard divisions, in which the Lombards showed 
a greater opposition to the recognized priesthood than did 
their northern brethren.^ 

As these opinions became more pronounced persecurion 
became more sevrae, and the breach between the WaJdenses 
and the church widened. The Waldenses withdrew alto- 
gether from the ministrations of the church, and chose 
ministers for themselves whose merits were recognized by 
the body of the faithful Election took the place of 
ordination, bnt even here the Lombards showed their 
difference from the Ultramontanes, and recognized only 
two orders, like the Cathari, while the northern body kept 
the old three ordera of bishops, pnesta, and deacons. 
Gradually the separatiou from the church became more 
complete : Ihe sacraments were regarded as merely sym- 
bolical,; the pnests became helpers of the faithful; 
ceremonies disappeared ; and a new religious society arose 
equally unlike the medieval church and the Protestantism 
of the 16th century. 

The spread of these heretical sects led toresolute attempts 
at their suppression. The crusade against the Albigensians 
could destroy prosperous cities and hand over lands from 
a heedless lord to one who was obedient to the church ; 
but it could not get rid of heresy. The revival of preach- 
mg, which was the work of the order of St Dommic, did 
mcHce to combat heresy, especially where its persuasions 
were enforced by law The work of inquisition into cases 
of heresy proceed slowly in the hands of the bishops, 
who were too busy with o&er matters to find much time 
for sitting in jud^ent on theological points about which 
they were impOTfectly informed. The greatest bio w struck 
a^onst here^ was ime transference of the duty of inquhy 
mto heresy from the bishops to Uomimcan inquisitors. 
The secular power, which shared in the proceeds of the 
confiscation of those' who were found guilty of heresy, was 
ready to help in carrying out the judgments of the 
spiritual courts. Everywhere, and especially in the district 
round Toulouse, heretics were keenly prosecuted, and 
before the continued zeal of persecution the Waldaoses 
slowly disappeared from the chief centres of population 
and“took refuge in the retired valle;^ of the Alps. Ther^ 
in the; fecesses of Piedmont, where the streams of tte 
Policy ^e Angro^ne, the dnsone, and others cleave the 
sides of the into valleys which converge at Susa, a 
settlement of tiie Widdensians was made who gave their 
name to these valleys of the Yandois. In Ike more 


accessible regions norih ^md south heresy was exposed to 
a steady process of p^tsecntion, and tended to assume 
shifting, forms^ Am^^n^ the vall^s it was less easily 
reached, and retain^ its old organization and its old con- 
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tents. Little settlements of heretics dispersed throughout 
Italy and Provence looked to the valleys as a place of 
refuge, and tacitly regarded them as the centre of their 
faith. At times attempts were made to suppress the sect 
of the Yaudois, hut the nature of the country which they 
inhabited, their obscurity, and their isolation made the 
difficulties of their suppression greater than the advantages 
to be gamed from it. However, in 1487 Innocent VJLLL 
issued a bull for their extermination, and Alberto de’ 
Capitanei, archdeacon of Cremona, put himself at the head 
of a crusade against them. Attacked m Dauphin4 and 
Piedmont at the same time, the Vaudois were hard 
pressed; but luckily their enemies were encircled by a 
fog when marching upon their chief refuge in the valley 
of the Angrogne, and were repulsed with great loss. 
After this Charles II., duke of Piedmont, interfered to 
save his territories from further confusion, and promised 
the Yandois peace They were, however, sorely reduced by 
the onslaught which had been made upon them, and lost 
their ancient spirit of independence When the Lutheran 
movement began they were ready to sympathize with it, and 
ultimately to adapt their old behefs to those of the nsmg 
Protestantism. Already there were scattered bodies of 
Waldenses in Germany who had mfluenced, and afterwards 
joined, the Hussites and the Bohemian Brethren. 

The last step in the development of the Waldensian 
body was taken in 1530, when two deputies of the Vaudois 
m Dauphin^ and Provence, Georges Morel and Pierre 
Masson, were sent to confer with the German and Swiss 
Reformers. A letter addressed to CEcolompadiua ^ gives 
an account of their practices and beliefs at that time, 
and shows us a simple and unlettered community, which 
was the survival of an attempt to form an esoteric reh- 
gious society within the mediaeval church. It would 
appear that its members received the sacraments of baptism 
and the holy commumon from the regular priesthood, at 
all events sometimes, but maintained a discipline of their 
own and held services for their own edification. Their 
ministers were called harba, a Provencal word meaning 
guide. They were chosen from among labouring men, 
who at the age of twenty-five might ask the body of 
ministers to be admitted as candidates. If their character 
was approved they were taught durmg the winter months, 
when work was slack, for a space of three or four years, 
after that they were sent for two years to serve as menial 
assistants at a nunnery for women, which curiously enough 
existed in a recess of the valleys. Then they were admitted 
to office, after receiving the communion, by the imposition 
of hands of all ministers present. They went out to preach 
two by two, and the junior was bound absolutely to obey 
the senior. Clerical celibacy was their rule, but they admit 
that it created grave disorders. The ministers received 
food and clothing from the contributions of the people, 
but also worked with their hands ; tiie result of this was 
that they were very i^orant, and also were graspmg after 
bequests from the dying. Ike affairs of the church were 
managed by a general synod held every year The duties 
of the barhas were to visit all within their district once 
a year, hear their confessions, advise and admonish them; 
in all services the two ministers sat side by side, and one 
spoke after the other. In point of doctrine they acknow- 
ledged .the seven sacraments, hut gave them a symbohcal 
meaning, they prayed to the Virgin and saints, and 
admitt^ auticul^ confession, hut they denied purgatory 
and the sacrifice of the mass, and did not observe fasts or 
festivals. After giving this account of themselves they 
ask for information about several points m a way which 
^ows the exigencies of a mde and isolated society, and 
finally they say that they have been mnch disturbed by the 
^ Scultertns, Annales, li. 294, &c. 
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Lutheran teaching about freewill and predestination, for 
they had held that men did good works through natural 
virtue stimulated by God’s grace, and they thought of 
predestination in no other way than as a part of God’s 
foreknowledge. 

CEcolamp^ius gave them further instruction, especially 
emphasizing the wrongfulness of their outward submission 
to the ordmances of the church • “God,” he said, “is a 
jealous God, and does not permit his elect to put 
themselves under the yoke of ^tichrist.” The result of 
this intercourse was an alhance between the Vaudois and 
the Swiss and German Eeformers. A synod was held in 
1632 at Chanforans in the valley of the Angrogne, where 
a new confession of faith was adopted, which recognized 
the doctrme of election, assimilated the practices of the 
Vaudois to those of the Swiss congregations, renounced 
for the future all recognition of the Eoman communion, 
and estabhshed their own worship no longer as secret 
meetmgs of a faithful few but as pubhc assemblies for 
the glory of God. 

Thus the Vaudois ceased to be rehcs of the past, and 
became absorbed in the general movement of Protestantism 
This was not, however, a source of quiet or security. In 
France and Italy alike they were marked out as special 
objects of persecution, and the Vaudois Church has many 
records of martyrdom. The most severe trial to which 
the Vaudois of Piedmont were subjected occurred in 1655 
The Congregation de Fropaganda Fide established, in 
1650, a local council in Turin, which exercised a powerful 
influence on Duke Charles Emmanuel II , who ordered that 
the Vaudois should be reduced within the limits of their 
ancient territory. Fanaticism took advantage of this 
order, and an army, composed partly of French troops of 
Louis XrV , partly of Irish solders who had fled before 
Cromwell, entered the Vaudois valleys and spread destruc- 
tion on every side. They treated the people with homble 
barbarity, so that the conscience of Europe was aroused, 
and England under Cromwell called on the Protestant 
powers to join in remonstrance to the duke of Savoy and 
the French king The pen of Milton was employed for 
this purpose, and his famous sonnet is but the condensation 
of his state papers. Sir Samuel Morland was sent on a 
special mission to Turin, and to him were confided by the 
Vaudois leaders copies of their religious books, whidi he 
brought back to England, and ultimately gave to the 
umversity hbrary at Cambridge Large sums of money 
were contributed in England and elsewhere, and were sent 
to the suffering Vaudois. 

By this demonstration of opinion peace was made for a 
time between the Vaudois and their persecutors; but it 
was a treacherous peace, and left the Vaudois wilii a 
hostile garrison established among them. Their worship 
was prohibited, and their chief pastor, Leger, was obliged 
to flee, and in his exile at Leyden wrote his Eistoire 
Ghita'aU des l^lises Yavdoises (1684:). The revocation of 
the edict of Nantes in 1685 began a new period of 
persecution, which aimed at entire extermination. This 
was found so difficult that the remnant of the Vaudois, to 
the number of 2600, were at last allowed to withdraw to 
Geneva. But the love of their native valleys was strong 
among the exiles, and in 1689 one of their pastors, Henri 
Arnaud, led a band of 800 men to the reconquest of their 
country. His first attempts against the French were suc- 
cessful; and the rupture between Victor Amadeus, duke of 
Savoy, and Louis XIV. brought a sudden change of fortune 
to the Vaudois. They were recognized once more as citizens 
of Savoy, and in the war against France which broke out 
in 1696 the Vaudois regiment did good service for its duke. 
The peace of Utrecht saw the greater part of the French 
territory occupied by the Vaudois annexed to Savoy, and. 


though there were frequent threatenings of persecution, 
the idea of toleration slowly prevailed in the policy of the 
house of Savoy The Vaudois, who had undergone all 
these vicissitudes, were naturally reduced to poverty, and 
their ministers were partially maintained by a subsidy from 
England, which was granted by Queen Anne. The 18th 
century, however, was a time of rehgious decadence even 
among the Alpine valleys, and the outbreak of the French 
Eevolution saw the Vaudois made subjects of France 
This led to a loss of the English subsidy, and they applied 
to Napoleon for an eqmvdent. This was granted, and 
their church was organized by the state. On the restora- 
tion of the house of Savoy m 1816 English influence was 
used on behalf of the Vaudois, who received a hmited 
toleration. From that time onwards the Vaudois became 
the objects of much interest in Protestant countries. 
Large sums of money were collected to build hospitals 
and churches among their valleys, and they were looked 
upon as the possible centre of a Protestant church 
m Italy. Especially from England did they receive 
sympathy and help. An English clergyman, Dr Gilly, 
visited the valleys in 1823, and by his writings on the 
Vaudois Church attracted considerable attention, so that 
he was enabled to build a college at La Torre. Moreover, 
Dr GiUy’s book (A Visit to the Valleys of Fiedmont\ chanc- 
ing to fall into the hands of an officer who had lost his 
leg at Waterloo, Colonel Beckwith, suggested an object 
for the energies of one who was loth at the age of twenty- 
six to sink into enforced idleness Beckwith visited the 
valleys, and was painfully struck by the squalor and 
Ignorance of a people who had so glorious a past. He 
settled among them, and for thirty-five years devoted 
himself to promote their welfare. He married a Vaudois 
peasant girl, lived amongst the people, and established no 
fewer than 120 schools. Moreover he brought back the 
Italian language which had been displaced by the French 
in the services of the Vaudois Church, and in 1849 built a 
church for them in Turin He lived in La Torre till his 
death in 1862, and the name of the English benefactor is 
still revered by the simple folk of the v^eys whom he did 
so much to civilize. 

According to the latest official returns the Waldensian 
Church ha^ in 1886-87, 43 churches and 38 mission 
stations throughout Italy. The ordained pastors num- 
bered 37, evangelists 6, and male and female teachers 66, 
the total number of salaried agents being 124. The 
church had 4005 members, and the day schools were 
attended by 2206 scholars, the Sunday schools by 2482. 
The total income, about three-fourths of it contributions 
from the United Kingdom and other Protestant countries 
of northern Europe, amounted to upwards of £10,000. 

The literature on the subject of the 'Waldensian and other sects 
w copious. For their nse the most important authorities are to 
be found in Moneta, Adversus Gatharos et Waldmses , D'Argentr^, 
OoUectio Jvdieionim de Noms Brroriifits , Alanus, Adversus JSare- 
Ucos ; D’Achery, Spicilegta, vol, i, : Gretser, Opera, vol. z ; Liin- 
boreh, Htatona Inpwmtwnis, at the end of which is the Liber 
S&derdiarwtn of the Inquisition of Toulouse from 1807-1322. Of 
modem books may be mentioned Schmidt, Eistoire des Gatharcs ; 
Hahn, OeschwkU der neu-mariichiiiscben Ketzer ; Dieckhoff, Lie 
Vald^wr in Mittelalter ; Preger, Leitr&ga mr Geaehichte der 
Waidesier ; Cantii, Gh Lreiuhi m ItaZia , Comba, Stona della 
JRiforma m Italia, and Eistoire des Vaudois cCItalte ; Tocco, 
L'Eresm nel Medio Lvo , Montet, Eistone littSrane des Vaudois ; 
Lea, EMory of the Inquisition of the Middle Ages. Amongst 
boofa dealing with the more modem history of the Yaudom 
specially are Leger, Eistoire des VJ^lises Vaudowes , Amaud, 
Eistoire de la Learie des Vaudois Perrm, Eistoire des Vaudois ; 
Monastier, Eistoire de VfSglm Vaudoise , Husten, L' Israel des 
Alpes , Gmy, Excursion to the Valleys of Piedmont, and Beseafckes 
on tile TValdensians ; Todd, The Walderman Manuscripts ; Melia, 
The Origin, Perseadion, and Voctrines of the Waldensians. (M.C.) 

WALDO, Valdo, or Valdez, Peter. See p. 323 supra. 

WALES. See Ee-glaitd. 
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WAXKERi a town of Northtunberland, England, on. the 
nortlL liank of the river Tyne, 2 miles east of Newcastle- 
on-Tyne, with which it la connected by railway. Chnst 
Church, in the Perpendicular style, erected in 1848, con- 
sists of chancel, nave, aisles, and tower with beauiaful 
illuminated clock erected in 1887. The windows of the 
church are all monumental stained glass There is a large 
colliery, in which at one time was a salt spring, which was 
nsed m the manufacture of soda, begun by permission of 
the Government m 1795, by a company who may be re- 
garded as the first producers of mineral alkah and soda in 
England. Along the banks of the Tyne there are large iron 
and chemical works, coal staiths, s^p- and boat-building 
establishments, and brick and tile works. The corporation 
of Newcastle-on-T^ne are lords of the manor. The town 
is formed of what were formerly the villages of Walker, 
Low Walker, and Walker Quay. It is governed by a local 
board of health of twelve members. The popuktion of 
the urban sanitary district (area 1200 acres) in 1871 was 
8888, and in 1881 it was 9527. 

WALKER, Eredebiok (1840-1875), subject painter, 
was born in Marylebone, London, on May 24, 1840. While 
T6^ young he began to draw from the antique in the 
British Museum, and at the age of sixteen he vras placed 
in the oflSce of Baker, an architect, The occupation proved 
uncongenial ; at the end of eighteen months he resumed 
his work from the Elgm marbles at the Museum, attendmg 
art classes ; and in March 1858 he was admitted a student 
of tibe Royal Academy. He soon turned his attention to 
designing for the wood-engravers, and served an apprentice- 
ship of three years with J. W Whymper. His eaxhest 
book411ustrations appeared m 1860 in Otkc a Weei, a 
periodical to which he contributed largely, as also to the 
CamJiill Magadne, where his admirable designs to the 
works of Thackeray and those of his daughter appeared. 
These woodcuts are among the most spirited and artistic 
works of their class, and entitle Walker to rank with 
Millais at the very head of the draughtsmen of our tune 
who have dealt with scenes of contemporary life. In the 
intervals of work as a book-illustrator he practised pamtmg 
in water-colours, his subjects being frequently more con- 
sidered and refined repetitions m colour of his black-and- 
white desdgns, Among the more notable of his productions 
in water-colour are Spring, a Eishmonger’s Shop, the Eeriy, 
and Philip in Camxch, which gained a medal m the Paris 
IntematiODal Exhibition of 1867. He was elected an 
associate of the Society of Painters in Water Oolours m 
1864, and a full member in 1866 j and in 1871 he became 
m. assix^te of the Royal Academy. His first oil picture, 
ihet Iiwt Path, was e^ibited in the Royal Academy in 
1868, where it was followed io 1867 by the Bathers, one 
of the artist's finest works, in 1868 by the Vagrants, now 
in the IJational Gallery, in 1869 by the Old Gate, and 
m 1870 by the Ploughj a powerful and impressive render- 
ing of ruddy evening light, of which the landscape was 
studied in Somerset. In 1871 ha exhibited his tragic 
life-sized figure of a Eemale Prisoner at the Bar, a subject 
which now exisfes only in a finished oil study, for the painter 
afiterivarda effaced the head, with which he was dissatisfiei^ 
issssi prevented by death from again completing the 
pietura J The last of his fully successful works was the 
j^rboUr' cff Refuge, ;^own in 1872, for the Right of Way, 
exhibited id 1875, bears evident signs of the artist’s failing 
stren^h, la theiepd of 1 87 8 he made a journey to Alters 
for his healtb, hn\ reteirning in the hittar English spring;, 
he was a^n prostrated ; and on June 6, 1876, he died of 
eonsumptdpn at St I|ilaa’§) 'Perthtoe. 

Hie works of Frederick Welfcex stfe tboron^bly oiigiml and in- 
dividnal, bolh in the teolmiq^ne of their ccftonr and execution and in • 
4hfiir view of natore and hninanityv bohmr, eajwcially m his 
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•water-colours, la pure, powerful, and full of delicate gradations ; he 
Tiini an admirable sense of design, and the figures of his peasants 
at their daily toil show a grace and sweeping largeness of line which 
xecaJla the antniue ; while the sentunent of his subjects is unfail- 
ingly refined and poetic 

WALKER, Sears Cook (1806-1863), astronomer, was 
born at Wilmington, Massachusetts, TJ.S., on March 28, 
1805. He kept a school at Philadelphia till 1846, when 
he was appointed assistant at the Washington observatory. 
Shortly afterwards he took charge of the astronomical 
department of the United States Coast Survey, where he 
was among the first to make use of the electric telegraph 
for the purpose of determining the difference of longitude 
between two stations, and he introduced the method of 
regiatenng transit observations electrically by means of a 
chronograph He also investigated the orbit of the newly 
discovered planet Neptune He died at Cincinnati on 
January 30, 1853. 

WALLACE, Sir William, the most popular national 
hero of Scotland, is beheved to have been the second son 
of Sir Malcolm Wallace of EldersUe and Auchinbothie, in 
Renfrewshire. The date of his birth is not certamly 
ascertained, but is usually given as 1270. The only 
authority for the events of his early life is the metricd 
history of Blind Harry. That authority cannot be 
implicitly relied on, though we need not conclude that 
the minateel invented the stories he relates. He lived 
about two centuries later than WaUace, durmg vrhich a 
considerable body of legend had probably gathered round 
the name, and these popular “ gestis ” he mcorporates in 
his narrative. At the same time he professes to follow as 
his “autour” an account that had been wntten in Latin 
by Jolm Blair, the personal friend and chaplain of Wallace 
himself. As Blair’s account has penshed, we cannot tell 
how far the minstrel has faithfully follow^ his authority, 
hut some comparatively recent discoveries -have confirmed 
the truth of portions of the narrative which had pre- 
viously been doubted. At best, however, his authority 
must be regarded with suspicion, except when it is con- 
firmed by other and more trustworthy evidence. 

Only for a period of less than two years in his life — 
from &e beginning of the insurrection in 1297 to the 
battle of Falkirk — does Wallace come before us in the 
clearest historical light With the exception of one or 
two glimpses of him that we obtam from authentic 
historical documents, the recorded events of his later as of 
his earlier life rest on no more certain authority than 
that of Blind Harry. 

In his boyhood, according to the usual accounts, he 
resided for some time at Dnmpace, in Stirlingshire, with 
an uncle, who is styled “parson” of the place. By this 
uncle he was partially educated, and from him he imbibed 
an enthusiastic love of liberty. His education was 
continued at Dundee, where he made the acquaintance 
of John Blair. On account of an incident that happened 
at Dundee — ^his slaughter of a young Englishman named 
Selby, for an insult offered to him — he is said to have 
bean outlawed, and so driven into rebeUion against the 
English Betaking himself to the wilds of the country, 
he gradually gathered round him a body of desperate 
men whom he led m various attacks upon the English 
In consequence of the success of these early enterprises 
his following largely increased, several of the more 
patriotic nobles— including the steward of Scotland, 
Sir Andrew Moray, Sir John de Graham, Douglas the 
Hardy, Wishart, bishop of Glasgow, and others-— having 
joined him. His insurrection now became more open 
and pronounced, and bis enterprises of greater import- 
ance. An attack was made upon the English jusiaoiar, 
Ormsby, who was holding hm court at Scone. The 
justiciar himself escaped, but many ■ of his followers 
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were captured or slain The burning of the Barns of 
Ayr, the quarters of English soldiers, in revenge for the 
treacherous slaughter of his uncle, Sir Ronald Crawford, 
and other Scottish noblemen, followed. The success of 
these exploits induced the English king to take measures 
for staying the insurrection. A large army, under the 
command of Sm Henry Percy and Sir Robert Clifford, 
was sent against the insurgents, and came up with them 
at Irvine. Dissensions broke out among the Scottish 
leaders, and all Wallace’s titled friends left him and 
made submission to Edward, except the ever faithful Sir 
Andrew Moray. The treaty of Irvine, by which these 
Scottish nobles agreed to acknowledge Edwai-d as their 
sovereign lord, is printed in Eymer’s Foede) a. It is dated 
9th July 1297, and is the first pubhc document in which 
the name of Sir William Wallace occurs. Wallace retired 
to the north, and although deserted by the barons was 
soon at the head of a large army. The vigour and success 
of his operations was such that in a short time he 
succeeded in recovering almost all the fortresses held by 
the English to the north of the Forth. He had begun 
the siege of Dundee when he received information tiiat 
an Enghsh army, led by the earl of Surrey and Cressmg- 
ham the treasurer, was on its march northward. Leaving 
the citizens of Dundee to continue the siege of the castle, 
he made a rapid march to Stirhng. Encamping in the 
neighbourhood of the Abbey Craig — on which now stands 
the national monument to hia memory — ^he watched the 
passage of the Forth. After an unsuccessful attempt to 
brmg Wallace to terms, the Enghsh commander, on the 
mormng of 11th September 1297, began to cross the bridge. 
When about one-half of his army had crossed, and while 
they were still in disorder, they were attacked with such 
fury by Wallace, that almost all — Cressmgham among the 
number — were dain, or driven into the nver and drowned. 
Those on the south side of the river were seized with 
panic and fled tumultuously, having first set fire to the 
bridge. The Scots, however, crossed by a ford, and con- 
tinued the pursuit of the enemy as far as Berwick. Sir 
Andrew Moray fell lu this battle. The results of it were 
important. The English were everywhere driven from 
Scotland. To increase the alarm of the English, a% well 
as to relieve the famine which then prevailed, Wallace 
organized a great raid mto the north of England, in the 
course of which he devastated the country to title gates of 
Newcastle. On his return he was elected guardian of 
the kingdom. In this office he set himself to reorganize 
the army and to regulate the affairs of the country. His 
measures were marked by much wisdom and vigour, and 
for a short time succeeded in securing order, even in the 
face of the jealousy and opposition of the nobles. Edward 
was in Flanders when the news of this successful revolt 
reached him. He hastened home, and at the head of a 
great army entered Scotland in July 1298. Wallace 
was obhged to adopt the only plan of campaign which 
could give any hope of success. He slowly retired before 
the English monarch, driving off all supplies and wasting 
the country. The nobles as usual for the most part 
deserted his standard. Those that remained thwarted his 
councils by their jealousies. His plan, however, came very 
near being successful Edward, compelled by famine, 
had already given orders for a retreat when he received 
information of WaUaee’s position and intentions The 
army, then at Kirkliston, was immediately set in motion, 
and next mornmg (July 22, 1298) Wallace was brought 
to battle in the vicinity of FalkirL After an obstinate 
fight the Scots were overpowered and defeated with 
great loss. Among the slam was Sir John de Graham, 
the bosom friend of Wallace, whose death, as Bhnd Harry 
tells, threw the hero into a frenzy of rage and grief. The 


account of his distress is one of the finest and most 
touching passages in the poem. With the remains of his 
army Wallace found refuge for the night in the Torwood 
— known to him from his boyish Me at Dunipace. He 
then retreated to the north, burning the toViTi and castle 
of Stirling on his way. He resigned the office of 
guardian, and betook himself again to a wandering life 
and a desultory and predatory warfare against the English. 
At this point his history again becomes obscure He is 
known to have paid a visit to France, with the purpose of 
obtaimng aid for his country from the French king. 
This visit IS narrated with many untrustworthy detafis 
by Bhnd Harry , but the fact is established by other and 
indisputable evidence. 'When in the winter of 1303-4 
Edward received the submission of the Scottish nobles, 
Wallace was expressly excepted from all terms And 
after the capture of Stirling Castle and Sir William 
Ohphant, and the submission of Sir Simon Fraser, he was 
left alone, but resolute as ever in refusing allegiance to 
the English king A price was set upon his head, and 
the English governors and captains in Scotland had orders 
to use every means for his capture. On the 5 th August 
1306 he was taken — as is generally alleged, through 
treachery — at Robroyston, near Glasgow, by Sir John 
Menteith, carried to the castle of Dumbarton, and thence 
conveyed in fetters and strongly guarded to London. He 
reach^ London on the 22d August, and next day was 
taken to Westminster Hall, where he was impeached as a 
traitor by Sir Peter Mallorie, the king’s justice. To the 
accusation Wallace made the simple reply that he could 
not be a traitor to the king of England, for he never was 
his subject, and never swore fealty to him. He was found 
guilty and condemned to death The sentence was executed 
the same day with circumstances of unusual cruelty. 

The cause of national independence waa not lost with the life of 
Wallace. Notwithstanding the cruelty and indignity amid which 
it terminated, that life was not a failure. It has heen on inspiration 
to hiB countrymen ever since The popular ideas regarding his 
stature, strength, bodily prowess, and undannted courage are con* 
firmed by the wntera nearest hia own tune — ^Wyntoun and Fordun. 
And indeed no man could in that have secured the personal 
ascendency which he did without the jposseasion of these quahties 
The htile we know of his statesmanship durmg the short p^iod he 
was in power gives proof of political wisdom. His patnotism wm 
conspicuous and disinterested. He was well skilled in the mod^ 
of warfare that suited the country and the times. That he failed in 
freeing his country from the yoke of England was due chiefly to the 
jealousy with which he was regarded by the men of rank and power. 
But he had a nobler success in inspiring his countrymen with a spirit 
which made their ultimate conqueet impossible. (A. F. H.) 

WALLACE, William (1768-1843), mathematician, 
■was born on September 23, 1768, at Dysart, in Fife- 
shire, where he received his school education. In 1784 
hia family removed to Edinburgh, where he himself "was 
set to learn the trade of a bookbmder j but hia taste for 
mathematics had already developed itself, and he made 
such use of his leisure hours that before the completion of 
his apprenticeship he had made considerable acquirements 
in geometry, algebra, and astronomy. He was further 
assisted in his studies by Professors Robison and Playfair, 
to whom his abilities had become known. After various 
changes of situation, dictated mainly by a desire to g^n 
tune for study, he became assistant teacher of mathematics 
in the academy of Perth in 1794, and this post he ex- 
changed in 1803 for a mathematical master^p m the 
Royal Mihtary College at Great hlarlow (afterwards at 
Sandhurst) In 1819 he was chosen to succeed Playfair 
m the cbftir of mathematics at Edinburgh, and in 1838, 
when compelled by ill-health to retire, he received a 
Government pension for life. He died in Edinburgh, 
after a lingering illness, on April 28, 1843. 

In hifl ember years Wallace was an occaEaonal contributor 
to Leyboume’s Maiihmxctical Seposniory and to the 
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Mathematical Oompanion. Between 1801 and 1810 he contributed | 
the artaolea “Algebra,” “Conic Sections,” “ Tngonometiy,” and 
soreral others in mathematical and physical science to the fourth 
edition of the Eneyclopsedta BrUannwa, and some of these were re- 
tamed in subsequent editions from the fifth to the eighth mclusive 
He was also the author of the principal mathematical articles in 
the Mittbiirgh Mncyelopaeclia, edited by Brewster (1808-S0). Sub- 
jomed is a hst of Ms more important papers contributed to the 
Transactions of the Koyal Society of Edinburgh. — “Geometneal 
Ponsms, with Examples of tbeir Apphcations to the Solution of 
Problems ” (1796) ; new Method of expressmg the Ooefidcients 
in the Development of the Pormula which repiesents the Mutual 
Perturhation of two Planets ” (1802) , “ Hew Senes for the Quadra- 
ture of the Conic Sections, and tiie Computation of Loganthms” 
(1808); “Investigation of Eormulse for finding the Loganthms of 
Tngonometncal Quantities from one another” (1823), "Account 
of the Invention of the Pantograph, and a Descnption of the 
Eidograph,” the latter hemg an instrument of his own invention 
(1881) ; ‘ * Analogous Properties of Elhptic and Hyperbolic Sectors ” 
(1889) , and " SiHution or a Eunctional Equation, with its Apphca- 
tion to the ParallMograni of Eoreas and the Curve of Equilibration ” 
In 1886 he contnbuted “Two Elementary Solutions of Sepler’s 
Problem by the Angular Calculus” to ihe Royal Astronomical 
Society; and for the Cambridge Philosophioal Society he wrote a 
paper on “Geometrical Theorems and Formulee, particularly ap- 
phcable to some Qeodetical Problems.” 

WALLASEY, a town of (]!hesHre, England, on rising 
ground near a branch of the Mersey called Wallasey Pool, 
which bounds it on the S E., -while to the N W. is the 
Irish Sea. It is about 2 miles north-west of Birkenhead, 
of which part of it is practically a suburb, and Wallasey 
Pool IS now occupied by the Great Float, forming an 
immense dock of about 150 acres. The church of St 
Hilary, rebuilt in the 18th century, with the exception of 
the tower bearing date 1636, having been gutted by fire 
m 1857, the whole, except the tower, was rebuilt in the 
Early English style. The free grammar school, built and 
endowed by Major Henry Meols in 1656-67, was re-estab- 
lished under a scheme of the charity comniiiasioners, and 
reopened in 1876 On the shore of the Irish Sea is 
Leasowe Castle, once known as Mock-Beggar Bfall, and 
supposed to have been erected by the earls of Derby in the 
reign of Elizabeth, in order to witness the races. Ou the 
sides of Wallasey Pool are remains of a submanno forest 
bed, in which various animal -sfcrietons have been found. 
The population of the urban sanitary district (which 
includes Liscard and Poulton, with Seacomb, the total 
area being 3408 acres) lu 1871 was 14,944, and in 1881 
it was 21,192. 

At tbe Oonquest 'Walksay formed part of the possessions of 
Eobart do Rhuddlan, and on his decease became part of the fee of 
Ealton. In tbe rei^ of Elizabeth it had a small port, to which 
there belonged three barques and fourteen men. In X668 the manor 
was poBSfl^d hy the earl of Darby, but vanous parts afterwards 
became alienated. For a consideraDle time the horse races held on 
what was thm a common had consideiable r^ntation, but Ihey 
ware discontinued in 1760. At these races the duke of Monmouth, 
son of Charles IL, once rode his own horse and won the plate. 

WAI/LA WALLA, a city and the county seat of Walla 
Walla county, Washington Territory, United States, is 
situated in a valley on Mill Cheek, a tribntaty of the 
Walla Walhi, in a fertile agricultural region, devoted 
mainly to the growth of wheat, fruit, and vegetables. 
The population, which in 1880 was 3688, -was estimated 
at 5000 in 1888, 

WALLEHS’LEIN (properly Waldstein), Adaibbbt 
,V oiv (1683-1634), duke of Eriedland, Sagan, 
and Ms^enijurg, was bom on tbe hereditary estate of his 
family, Sffltmauic, ill Bohemia, ou 16th September 1683. 
Has paraife -were Ihotestant^ and in early youth he 
attended the School df the Brothers of the Common Life 
at Kosohumbetg. After the de^th'of his parents he -sms 
sent by his unde, Slawkt^ to fhe Jesuit college at Olmutz^ 
where he joined the Catholic OturcL In 1 69 9 he 
went to the ntiiversity of AJtdorf, which he had to leave in 
consequence of some boyish fol^ea Alierwards he studied 
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at Bologna and Padua, and, according to the custom of the 
young nobles of the time, visited many places in southern 
and western Europe. While in Padua, he gave much atten- 
tion to astrology, and during the rest of his life he seems 
never to have wavered in the conviction that he might 
trust to the stars for indications as to his destiny. 

For some time Wallenstein served in the army of the 
emperor Eudolph IL in Hungary. In 1606 he returned 
to Bohemia, and soon afterwards he married a rich widow, 
Lucretia Nikossie von Landeck, whose lands in Moravia 
he inherited after her death in 1614. Supporting the arch- 
duke Ferdinand m his -war -with Venice, he became favour- 
ably known at court, and his influence was increased by 
his marriage with Isabella Kathanna, daughter of Count 
Harrach, a confidential adviser of the emperor Matthias. 

lu the disturbances which broke out in Bohemia in 1618 
— disturbances which proved to be tbe begmning of the 
Thirty Years’ War— advances were made to Wallenstein 
by the revolutionary party ; but be preferred to associate 
himself with the imperial cause, for which he repeatedly 
fought with marked success In 1620 he was made 
quartermaster-general of the army of the League, com- 
manded by Tilly. Wallenstein was not present at the 
battle of the Weissenberg (1620), but soon afterwards he 
did brilliant service as second in command of the army 
which opposed Bethlen (jlabor in Moravia, 

The battle of the Weissenberg placed Bohemia absolutely 
at the mercy of the emperor Ferdinand; and Wallenstein, 
who was a man of insatiable ambition, knew how to turn 
the prevailing confusion to his own advantage Through 
no very honourable means he secured the inheritance of 
tile great estates belonging to his mother’s family, and the 
emperor sold to him on easy terms vast tracts of confiscated 
lands. Hjs possessions he was allowed to form into a 
territory called Friedland, and he was raised in 1622 to 
the rank of an imperial count and palsgrave, in 1623 to 
that of a prince. In 1626 he -was made duke of Fried- 
land. In tile government of his principality he displayed 
much vigour and foresight. He not only placed ^e ad- 
ministration of justice on a firm basis, but by many wise 
measures developed agnculture and mining and manufac- 
tnrmg mdnstnes. 

The early successes of the emperor Ferdinand in the 
Thirty Years’ War were due chiefly to the army of the 
League, which he could only mdirectly control. When he 
was threatened with a coalition of the Protestant powers, 
with Christian IV. of Denmark as his moat active enemy, 
he was anxious to have an army of his own, which should 
be more devoted than that of the League to the mterests 
of his dynasty, He had not, however, the means of secur- 
ing the fulfilmeut of his wish. In these circumstances 
Wallenstein saw that he might have an opportunity of 
playing a great part in the events of the age ; and accord- 
ingly, early in 1626, he offered to raise an army for the 
imperial service. After some negotiations the offer was 
accepted, the understanding being that the troops were 
to be maintained at tbe cost of the countries they might 
occupy. Wallenstein had always been a popular com- 
mander, and great numbers of recruits flocked to his 
standard, so that he soon found himself at the head of an 
army of 30,000 men. With this force he marched north- 
ward for the purpose of co-operating with Tilly against 
Christian XV. and Mausfeld. Ho engagement was fought 
in 1626; but on April 25, 1626, Wallenstein defeated 
Mai^dd at the bridge of Dessau, and later in the year 
Christian IV. was defeated by Tilly at Lntter, Wallenstein 
pursued Mansfeld into Hungary, where the Protestant 
general effected a junction -with Bethien (3abor, Before 
the end of the year Mansfeld died, and Bethlen Gabor came 
to terms -with tbe emperor 
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Having establislied peace in Hungary, Wallenstein pro- 
ceeded, in 1627, to clear Silesia of some remnants of 
Mansfeld’s army , and at this time he bought fr o m the 
emperor the duchy of Sagan, his outlay in the conduct of 
the war being t^en into account in the conclusion of 
the bargain. He then joined Tilly in the struggle with 
Christian XV ., and afterwards took possession of the duchy 
of Mecklenburg, which was granted to him in reward for 
his services, the hereditary dukes being displaced on the 
ground that they had helped the Danish dring. He failed 
to capture Stralaund, which he besieged for several months 
in 1628. This was his first important reverse, and it caused 
him bitter disappointment, for he had hoped &at by obtain- 
ing free access to the Baltac he might he able to make the 
emperor as supreme at sea as he seemed to be on land. 
It was a part of Wallenstein’s scheme that he should ob- 
tain possession of the Hanseatic towns, and through them 
destroy the naval power of the Scandinavian kingdom, the 
Netherlands, and England. This plan completely broke 
down when he was compelled to withdraw his troops from 
the brave city which he had sworn to take even if it were 
bound with chains to heaven. Notwithstanding this check, 
the imperial cause prospered; and early in 1629 Christian 
IV. was obliged to accept terms of peace. About the same 
time Ferdinand issued the famous edict of restitution, 
which excited deep resentment in every Protestant state 
in the realm. 

Meanwhile Wallenstein had made for himself a host of 
enemies among the princes of the empire. They regarded 
him as an upstart, and complained of the mcessant exactions 
of his army. Moreover, it was by no means clear what he 
intended to do with the great force he had gathered around 
him. He was sometimes heard to speak ominously of the 
arrogance of the princes, and it appeared probable that he 
might try to bring them, Catfiohcs and Protestants alike, 
into rigid subjection to the crown. Agam and again, there- 
fore, the emperor was advised to dmmiss him from his 
command. Ferdmand was very unwilhng to part with one 
who had served him so well , but the demand was pressed 
so urgently by the electors in 1630 that he had no alter- 
native, and in September of that year envoys were sent to 
Wallenstein to announce his removal Had the empmor 
declined to take this course, the princes would probably 
have combined against him ; and the result woidd have 
been a civil war even more serious than that which had 
already brought so many disasters upon the country. This 
was perfectly understood by Wallenstein, who therefore 
accepted the emperor’s decision calmly, and retired to 
Gitschin, the capital of his duchy of Friedland. 

Some months before the dismissal of Wallenstein, 
Gustavus Adolphus had landed in Germany, and it soon 
became obvious that he was by far the most formidable of 
the enemies with whom the emperor had yet had to con- 
tend. TiUy was defeated at Breitenfeld and m the battle 
of the Lech, where he received a mortal wound; and 
Gustavus advanced to Mumch, while Bohemia was occupied 
by his allies the Saxons. After the battle of Breitectfeld 
the emperor entreated Wallenstein to come once more to 
his aid* Wallenstein at first declined; he had, indeed, 
been secretly n^otiating with Gustavus Adolphus, in the 
hope that he might thus be able to maintain hia hold over 
his great possessions. In the end, however, he accepted 
the offers made to him by Ferdinand, and in the spring 
of 1632 he took the field with an army of more than 
40,000 men. This army was placed absolutely under his 
control, BO that he assumed the position of an independent 
prince rather than of an ordinary subject. 

His first aim was to drive the Saxons from Bohemia, 
— an object which he accomphshed without serious diffi- 
culty. Then he advanced against Gustavus Adolphu^ who 
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attacked him near Nnremberg on the 3d of September, 
but was driven back. On the 16th of November 1632 a 
decisive battle was fought at Lutzen, m Saxony. In this 
battle the imperialists were routed, but Gustavus Adolphus 
was killed- 

To the dismay of Ferdinand, Wallenstein made no use 
of the opportunity provided for him by the death of the 
Swedish inng, but withdrew to winter quarters in Bohemia. 
In the campaign of 1633 much astonishment was caused 
by his apparent unwillingness to attack the enemy. The 
truth was that he was preparing to desert the emperor 
That he sincerely desired to secure for Germany the benefits 
of peace is piobable enough, hut it is certain that he was 
also resolved to make for himself a position of command- 
ing importance. He entered into negotiations with Saxony, 
Brandenburg, Sweden, and France , and one of his condi- 
tions was that the possession of the kingdom of Bohemia 
should be guaranteed to him He had vast and somewhat 
vague schemes for the reorganization of the entire constitu- 
tional system of the empire, and he himself was to have 
supreme authonty in determinmg the pohtical destinies of 
hia country. 

Irritated by the distrust excited by his proposals, and 
anxious to make his power felt, he at last assumed the 
offensive, and in October he defeated the Swedes at 
Steinau. Soon afterwards he entered Lusatia and took 
Gbrlitz and Bautzen, and despatched a troop of cavalry 
as far as Berlin He then resumed the negotiations, and 
pressed for a fuU and final acceptance of his plans. In 
December he retired with his army to Bohemia, fixing his 
headquarters at Pilsen. 

It had soon been suspected in Vienna that Wallenstein 
was playing a double part, and the emperor, encouraged by 
the Spaniards at his court, anxiously sought for means of 
getting rid of him Wallenstein was well aware of the 
designs formed against him, but displayed little energy in 
his attempts to thwart them. This was due in part, no 
doubt, to lU health, in part to the fact that he trusted to 
the assurances of his astrologer, Seni, with whom he often 
conferred. He also felt confident that when the time came 
for his army to decide between him and the emperor the 
decision would be in his own favour. 

His principal officers assembled around him at a banquet 
on the 12th January 1634, when he submitted to them a 
declaration to the effect that they would remain true to 
him. This declaration they signed. More than a month 
later a second paper was signed ; but on this occasion the 
officers’ expression of loyalty to their general was associated 
with an equally emphatic expression of loyalty to their 
emperor. By this time Wallenstein had learned that he 
had too easily allowed himself to be lulled into a sense of 
security, and that he needed to act warily. On the 24th 
of January the emperor had signed a secret patent remov- 
ing him from his command and requiring the army to obey 
Count Gallas; and imperial agents had been labouring 
to undermine Wallenstein’s influence. Another patent 
charing Wallenstein and two of his oflScers with high 
treason, and naming the generals who were to assume the 
supreme command of the army, was signed on the 18th 
February, and published in Pra^e. 

When Wallenstein heard of the publication of this 
patent, he realized the full extent of his danger, and on 
the 23d February, accompanied by several of his most 
intimate friends, and guarded by about 1000 men, he went 
from Pilsen to Eger, hoping to obtain the protection of the 
Protestant general Bernard of Weimar. After the arrival 
of the party at Eger, Colonel Gordon, the commandant, 
and Colonels Butler and Leslie agreed to nd the emperor 
of his enemy. On the evening of the 26th February 
Wallenstein’s supporters Hlo, Kansky,Terzky, and Neumann 

xxrv. — 42 
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were received at a banquet by tlie three colonels, and 
nmrdered by several dragoons, Butler, accompanied by 
Oaptam Devereus: and a number of soldiers, then hurried to 
the house where "Walleustein was staying, and broke into 
his room. He had just taken a bath, and was standing in 
his shirt ready to go to bed. He was instantly killed by a 
thrust of Devereux's partisan. The body was taken to the 
citadel, and laid beside those of his murdered comrades. 
Wallenstein was buried at Gitschin, but in 1732 the 
remains were removed to the castle chapel of Munchen- 
graiz. 

Ho direct orders for the murder of Wallenstein had 
been issued, but it was well understood that tidings of his 
death would be welcome at court The murderers were 
handsomely rewarded for what they had done, and their 
deed was commended as a necessary act of justice. 

Wahenstem was tall, thm, and pale, with reddish hair, and eyes 
of remarkable briUmncy. He was of a proud and imperious temper, 
and was seldom seen to laugh He worked hard, and invariably 
acted on the motto that if speech is silvern silence is golden In 
times of supreme difficulty he hstened carefully to the advice of 
his counsellors, but the final decision was always his own, and he 
rarely revealed his thoughts until the moment for action arrived. 
Pew generals have surpassed him in the power of quickly organiz- 
ing great masses of men and of insuirmg them with confidence 
and enthusiasm , and as a statesman he was distmguished for the 
boldn^ of his conceptions and the liberality of nis sentiments. 
All his good qualities were, however, marred by a funoua lust for 
power, lu the gratification of which he allowed no scruples to stand 
in his way. 

See FBrster, AJbtetht con Wallenstain (ISM) , Barthold, QeteMelite des grotten 
deuttatmXr^*<?S&'4S), Axetln, Wallenttein QSiS) ; Helblg, Wallenstein vnd 
Amim, leasSA (18E0), and Kaiser Ferdinand und der Kenog von Friedland, 
Hurter, Zur aeKhichU Wallmiteint (ISfiB), Fiedler, Zw 
OescMcMe Wallenitetns (I860), L. von Banke, OeteMehte Wallenteebu (Sd. ed,, 
1872) , Qlndely, QtschieMa des dnissigjdhtigen Kriegt (1868). (J. SL) 

VALLEB, Edmuitd (1605-1687), enjoyed in the latter 
half of hiB long life a high reputation as a poet^ which has 
beeu partly fixed by the compliments of Dryden and Pope. 
■Waller is a siugnlar and piquant figure lu the history of 
the 17th c^tury; his relations with CSharlea I, with the 
liong Parliament, with Cromwell, with Charles IL, his 
position as a poet, as a courtier, as a privileged water- 
drinker among the bibulous Eestoration wits, form a com- 
bination that has no parallel. The character might be 
paralleled, but the run of incidents is unique. He was 
boru at Coleshill, in Hertfordshire, March 3, 1605, and 
came of distingui^ed ancestry, landed gentry, with estates 
in Kent and other counties, and prominent places in the 
public service from the reign of Henry Y. downwards. 
He inherited a position of difficulty in view of the civil 
skife tlmt began when he reached manhood ; his mother 
was terself aa ardent Boyalist, but was connected by blood 
with Hjampden and by marriage with Cromwdl. His 
&tIior died when he was eleven years old. He entered 
parliament at sixteen, and eat also in the first and in ihe 
third parliaments of (Zharles L He was thus, as Clarendon 
put it, nursed in parhameut, and this early experience 
helped him to make a figure afterwards ; but he took no 
active part at the time, the chief use that he made of his 
advantages as a courtier and a youth of fashion being to 
a wealthy city heiress. With this addition to the 
fcutune left him by his father, he retired to his 
estit.|eTa|i Beacousfield and studied literature. was 

b^an to write verses is a doubtful and 
da^utod |>0i#h I ^Sfeseadon says that he be^n at an age 
when mosti wad if we put this at thirty 

there is au fw probable evidence to the 

contr^j but, liwwii* it is argued that he 

began at age of ^^e#^ hi im^, this being the date 
of the aubjeot of hia filst Charles’s escape 

ftcwa astonnat St Andi^. 'Xhi^^tl^^’idate must be ■ 
increased by at least two years^ the wht^e.p^^ of the poem 


being Charles’s marriage with his queen Henrietta, which 
took place in 1625. The exact date of his beginmng 
acquires some mterest from Johnson’s dictum that he wrote 
as smoothly at eighteen as at eighty, “smoothuess” being 
his established ment; and the difficulty of determining the 
date arises from his not having “ gathered his sticks into 
a faggot” and published tiU 164:5. The incidents that 
furnished him with themes for his peculiar artificial and 
decorative treatment occurred long before, — ^for ex^ple, 
the duke of Buckingham’s death in 1628, the taking of 
Salle m 1632, the repair of St Paul’s in 1633, the death of 
the earl of Carhale in 1636, his courtship of Lady Dorothy 
Sidney — “Saccharissa ” — between the death of his first 
vrife m 1634: and Sacchanssa’s marriage to another in 1639. 
But ihat the poems, as we now have them, were written 
immediately after the incidents glorified in his verse is an 
uncertain assumption, considermg his elaborating habits, 
the stroilgly Royalist tone of his verses on pubhc events, 
and the express statement of Clarendon, who was likely to 
have known if copies had been circulated in the society of 
the court long before they appeared in print. If they were 
at least retouched by him betweeu the ages of thirty and 
forty, the wonder of his uniformity of manner from first 
to ]^t — which, after all, has been somewhat exaggerated 
— is considerably lessened. 

In the struggle between king and parliament. Waller 
tried at first to mediate, holding the king’s demands un- 
constitutional, but endeavourmg through his advisers to 
induce him to modify them He made such a mark as a 
speaker in the Short Parliament that at the opening of 
the Long Parliament he was chosen by the Commons to 
conduct the impeachment of Judge Cmwley for his ship- 
money decision. Thereafter, as the struggle became fiercer, 
with a view apparently to prevent parhament from pro- 
ceeding to exkemities, he engaged in what was known as 
Waller’s plot. The object of the plot seems to have been 
to restrain the extreme Parliamentarians by some puhhc 
declaration of moderate opinion, but it was complicated 
with another plot, the object of which was to assist the 
king with armed force. All Waller’s relations, except his 
motoer, were anti-Boyalist, and it is said that his complicity 
was discovered by domestic treachery. He behaved with 
the mMtt abject meanness when arrested by order of Pym on 
May 31, 164:3, saved himself by at once turning informer 
and making disclosures that were at least unreserved, and 
was let off eventually with a fine of £10,000 and banish- 
ment. It was from his exile in Pans, in 1645, that he 
directed his first publication of poems. He lived there in 
high repute as a wit and a munificent host till 1664, when 
Cromwell, at the intercession of his anti-Royalist relatives, 
allowed him to return to England, and try to mend his 
impaired estete. He celebrated the Protector’s greatness 
in a lofty panegyric, and Cromwell is said to have relished 
his pleasant qu^ties as a companion. It deserves to be 
uot^ as evidence of a real admiration, that he wrote also 
a lament “ Upon the Death of the Lord Protector,” when 
the sincerity of his panegyric was less open to question. 
The poem contains two famous hues of bathos — 

Under the tropic is onr language spoke 
And part of Tlaudera hath received our yoke. 

But otherwise it does not fall beneath the poet’s steady 
leveL 

Upon the Restoration Waller hastened to express Ms 
joy, mingled with trembling, “ Upon His Majesty’s Happy 
Return,” and found little difficulty in making his peace. 
He met the king’s ■ complaint tkat his congratuktion 
was inferior to his panegyric on the Protector with 
ike toous retort, “ Poets, Sire, succeed better in fiction 
than in truth.” He was soon on such terms with Charles 
that he applied for the provostship of Eton, the king 
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agreed, but Clarendon refused, on the ground that he was 
a layman, and the refusal was sustained by the eounciL 
He thus failed m his only application for substantial 
evidence of the king’s favour, but in every other respect 
the changed state of things made his old age happy and 
glorious. He entered parhament again, and became, 
Burnet says, “ the delight of the House, and, though old, 
said the liveliest things of any of them.” His witty 
sayings were circulated through the town, and, as Johnson 
suspects, good things were fathered on him, — a tribute to 
his reputation Although a water-drinker, he was a boon 
companion with the roystering wits, Dorset saying that 
“ no man in England should sit in his company without 
dnnking, except Ned Waller ” Further, surviving all his 
early contemporaries, he found himself m higher reputa- 
tion than ever as a poet His poems now went through 
several editions, each increased by new productions, though 
the bulk was never large. He wrote in his formed eulo- 
gistic fashion on topics of the day, on St James’s Park, on 
Somerset House, the victory over the Dutch, the queen’s 
birthday, the beauties, and other celebrities of the time 
He fitted Tlie Maid's Tragedy with a happier ending in 
rhymed couplets, assisted Dorset and Qodolphm in the 
translation, of the Fonvpey of Corneille, and wound up his 
career becomingly with Divine Poems, continuing to write 
to the last. He died in 1687, at the age of eighty-two, 
and at the height of his poetic reputation. Eymer of the 
Fcedera, the savage critic of Shakespeare, -wrote the epitaph 
for his tomb at Beaconsfield, in which it is recorded that 
“ inter poetas am temporis facile princeps, lauream, quam 
meruit adolescena, octogenarius baud abdicavit.” Fenton, 
Pope’s coadjutor in the translation of the Odyssey, edited 
and commented on his poems after his death, justifying the 
pains bestowed by comparing him to Petrarch and Malherbe. 

There can bo no doubt that as a panegyncal poet, ready to over- 
lay any subject, entirely irrespective of its intnnsio -worth, with 
a cleverly woven and tastefully coloured garment of words and 
images, waller deserved all the admiration he leceived, and would 
he hard to beat m our hteiature. Fenton showed true discern- 
ment m urging that his excellence lay in commendation, whether 
or not he was right in adding that any ill-natured person could 
be a satirist. And complimeutaiy poet^ was so much in fashion 
when poets were courted and munineently rewarded by politicians 
that waller’s fame from the Restoration till the time of Walpole, 
who dispensed with the aid of complimentary poets, is easy to 
understand. But Mr Gosse’s recent contention that Waller 
must he regarded as the founder of the classical school, and that 
his influence changed the course of our Jitei-ature for a century, 
must pass as a burned exaggeration He was so eminently 
successful that he mfluenced minor poets at the close of hia lile 
and for a generation afterwards, but xus range of subjects as well 
as his art was extremely limited, and much lareei and wider 
influences were at work He is an example of one of -the 
tendencies, hat it is absurd to represent him as a commandmg 
influence, except in a very humble field. He influenced pane- 
gyrical wntxng, and, inasmuch as this fell in with and influenced 
Sue tendency “‘to dress nature to advantage,” “ to raise sentiments 
above the vulgar pitch” with the borrowed riches of genuinely 
impassioned poetry, it might he ar^ed that Waller’s influence 
extended beyond ms o-wu narrow cirme of aims But bis effect on 
Dryden or on Pope was infinitesimal. Even on the form of the 
favourite “classical” couplet Waller’s single example cannot be 
held to have told m any considerable degree. It was already an 
established form for complimentary verse when ho began to -write 
“Waller -was smooth,” it is true, hut Pope at once qualifies the 
compliment -with a reference to hia want of vanety And Pope 
13 also strictly correct in confining Waller’s metncal improve- 
menta to his post-Reatoration verse When we place Waller's later 
couplets side by side with his earlier, say The Triple OmnJbat or 
The Divine Poems, -with Sts Majesty's &cape, or The Oountm qf 
Carlisle m Mourning, or TJm Death of Lady Rich, we become aware 
of a marked change in his metncal scheme, notwithstanding the 
current opinion to the contrary. It is only in his later couplets 
that he aims, under French influence, as Pope justly implies, at 
maibng each distich complete in itself, varying this on^ "Wim a 
stave of four, generally -with a break in the lJurd line. His earlier 
couplets are less monotonous, and were obviously modelled on the 
Sero and LecMidcr of Marlowe and Chapman, To that noble poem. 
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mdeed, which was not known in the days when Waller’s rhythm 
was so admired, he owed a huge pai t of hia panegyrical stock-in- 
tmde, os anybody familiar with it can trace, not merely in his 
“ classical ” Plosions, but also in his diction and his earlier metre. 
As regards smoothness and balance, there are no couplets in the 
edition of 1646 that could not be paralleled from the verses of 
his eontemporanes, George Sandys and Cowley. (W. M ) 

WAliLIS, John (1616-1703), an eminent English 
mathematician, logician, and grammarian, -was born on the 
23d November 1616 at Ashford, in Nent, of which parish 
his father was then incumbent Having been previously 
instructed in Latin, Greek, and Hebrew, he was in 1632 
sent to Emmanuel College, Cambridge, and afterwards 
was chosen fellow of Qneen’s College. Having been 
admitted to holy orders, he left the university in 1641 to 
act as chaplain to Sir William Darley, and in the follow- 
ing yMir accepted a similar appointment from the widow 
of Sir Horatio Vere It was about this period that he 
displayed surprising talents m deciphering the intercepted 
letters and papers of the Eoyalists. His adherence to the 
Parliamentary party was in 1643 rewarded by the living 
of St Gabriel, Fenchurch Street, London. In 1644 he 
was appointed one of the scribes or secretaries of the 
Assembly of Divines at Westminster. During the same 
year he married Susanna Glyde, and thus vacated hia 
fellowship , but the death of his mother had left him in 
possession of a handsome fortune. La 1645 he attended 
those scientific meetings which led to the establishment of 
the Eoyal Society. When the Independents obtained the 
superiority, Wallis adhered to the Solemn League and 
Covenant The living of St Gabriel he exchanged for 
that of St Martin, Ironmonger Lane, and, as rector of 
that parish, he in 1648 subscribed the Eemonstrance 
against putting Charles I. to death. Notwithstanding 
this act of opposition, he was in June 1649 appointed 
Savihan professor of geometry at Oxford. In 1664 he 
there took the degree of D.D., and four years later suc- 
ceeded Dr Langbame as keeper of the archives. After the 
Eestoration he was named one of the king’s chaplains in 
ordinary. While complying with the terms of the Act of 
Uniformity, Wallis seems always to have retained moderate 
and rational notions of ecclesiastical polity. He died at 
Oxford on the 28th of October 1703, in the eighty-seventh 
year of his age. 

The -svorks of Wallis are numerous, and relate to a multiplicily 
of subjects. Hia Institutio Logicae, published in 1687, -was very 
populM, and in his Orammatica Linguse Anghcanee we find indica- 
tions of an acute and philosophic intellect. The mathematical worts 
are published some of them in a small 4to volume, Oxford, 1657, 
and a complete collection in -three thick folio volumes, Oxford, 
1696-98-99. The third volume includes, ho-wevex, some theological 
treatises, and the first part of it is occupied with editions of treatises 
on harmonics and other -works of Greek geometers, some of them 
first editions from the MSS , and in general with Latin versions 
and notes (Ptolei^, Porphynus, Bnenniua, Archimedes, Eutocins, 
Aristarchus, and Pappus). The second and third volumes mdude 
also two collections of letters to and from Bronncker, Fremde, 
Leibnitr, Newton, Oldenhurgi Schooten, and others j and there is a 
tract on trigonometry by Caswell Excludmg all these, the mathe- 
matical works contained in the first and second volumes occupy 
about 1800 pages. The -titles in the order adopted, hut with date 
of publication, are as follows* — “Oratio Inauguialis, ” on his 
appointment (1649) as Savilian professor, 1867, ‘’Mathesis TJm- 
veisalis, sen Opus Arithmeticum Philologice at Mathematice Tradi- 
tum, Anthmetieam Numerosam et Speciosam Aliaque Contmens," 
1657; “Adversus Meibomium, de Proportionibus Dialogns,” 
1867, “De Seetiomhua Oonicis Nova Methodo Expositis," 1665 ; 
“Akthmetica Infimtorum, sive Nova Methodus Inquirendi in 
Curvilmeorum Quadratnram Aliaque Difficiliora Metheseos Prob- 
lemata,” 1665; “Eclipsis Solans Observatio Oxonii Habita 2d 
Aug. 1654,” 1666; “Tractatos Duo, pnor de Cydoide, posterior 
de CiBSoide et de Curveirum tarn Linearum 'ELBovtrti turn Snper- 
ficierum HA-oTi/tr/tfi,” 1659; “Mechanica, sive de Motu Tractatus 
Geometncns,” three parts, 1669-70-71; “De Algebra Tractatus 
Hastoncus et Practicus, ejusdem origmem et progressus -varios 
ostendens,” English, 1686 , “De Combinationibus idtemationibus 
et Partibus iJiquotis Tractatus,” English, 1686 ; “De Saotionibqs 
Angolanbus Tractatus.” English. 1686 . “De Anculo Ciontactas 
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et Semicircnli Tractataa,” 1656; “B^jusdom Tractatua Defensio,” 
1685 ; “ De Postulate Quinto, et Quiuta Defimtione, Lib. YI 
Euclidis, Disceptatio Geometrica," n663 ; “ Cuno-Cuneus, seu 
Corpus partiin Conum parbtn Cuneum Representans Geometrice 
CoiiffldeTatmn,” English, 1685 , “De Gravitate et Qravitatione 
Disquisitio Geometiuca," 1662 (English, 1674); “De ^atu Mans 
Hypothesis Nova,” 1666-69. 

Mie Anthmstm Infimtm'im relates chiefly to the quadrature 
of curves by ^e so-called method of indivisibles established by 
CavaUeri, 1629^ and cultivated in the interval bjr bun, Fermat, 
Descartes, and EobervaL The method is substantially that of the 
integral calculus; thus, e g., for the curve y—aj® to find the area 
from 0 to K— 1, the base is divided into n equal parts, and the 

area is obtained as— i(l®-l'2® . . . — -^»i(9i-H)(2»i-t-l), 

Jl" oir 

whieb, talcing n indefinitely laige, is—J. The case of the general 
parabola y— af* (m a positive integer or fraction), where the area is 
had been prenously solved. Wedba made the important 
remarlc that the reciprocal of such a power of x could he regarded 
as a power with a negative exponent , and he was thus 

enabled to extend the theorem to certain hyperbohe curves, but the 
case m a negative value larger than 1 presented a difficulty wbioh 
he did not succeed in overcoming. It should be noticed that 
Wallis, although not using the notation a?" in the case of a positive 
or negative fmctional value, nor indeed in the ease of a native 
int^r value of m, deals contmually with such powers, and speahs 
of the positive or ne^tive integer or fractional value of tu as the 
index of the power. The area of a curve, y— sum of a fimte 
number of terms Aaf*, was at once obtained from that for the case 
of a single term ; and WaUis, after thus establishing the several 


results which would now he wntteny^(aj-a!S)OdjB-l,y^(aj-a?)^«ia! 

&c., proposed to himself 
to interpolate from these the value oty^(x-a?)^dXj which is the 
expression for the area (— Jir) of a semicircle, diameter— 1 , making 
a might transformation, the actual problem was to find the value 

of □ ^ ^ ^ , the term halfway between 1 and 2, in the series of 
terms 1, 2, 6, 20, 70, ... ; and he thus obtamed the remarkable 
expression ^** 3 ‘ 8 ‘ 5 ~ 6 . 7 ! 7 ' 9 * ~ ^ succession of 


superior and inferior limits for the number v. 

In the same work Wallis obtained the expression which would 

now be written da? +• for length of ihe element 


of a curve, thus reducing the problem of rectification to that of 
quadrature. An application of this formula to an algebraical 
curve was first made a few yeaiu later by W. Heil , the mvestigo- 
tion IS reproduced in the “Tractatua de Cissoido, &o ’* (1659, as 
above), and Wallis adds the remark that the curve thus recrified is 
m fact the semmuhical parabola. , 

The Xdihesis Universahs is a more elementary work mtended 
for loarpets. It contains copious dissertations on fundamental 
points of algebra, arifiunetia, and geometry, and critical remarks. 

The Algelka TrauMm contains (chapters 66-69) the idea 
of the interpretation of imaginary quantities in geometiy. 5his 
is given somewhat as follows : Hie distance represented by the 
square root of a negative quantity cannot be measured in the line 
backwards or forwards, but can be measured in the same plane 
above the line, or (as appears elsewhere) at right angles to the Ime 
rather m the plane, or in the plane at nght angles thereto Con- 
sidered as a history of algebra, this work is strongly objected to by 
lyibntucla on the giound of its unfairness as against the early 
Italian al^braists and also Vieta and Descartes, and m favour of 
Hamot ; but De Morgan, while admittmg this, attributes to it 
o<msiderabIe merit. 

T3io two treatises on the cycloid and on the rissoid, Ac,, and the 
?ilk^Kp\itea contain many results which were then new and valuable. 
Tw lhtt®P work contains elaborate investigationa in regard to Ike 
cenfeei and it is remarkable also for the employment of 

the of virtukL velocities. The cuno-enneus is a highly 

interesl^ sWrihee ; it js a ruled quartic surface, the equation of 
which he written (a- - aP). 

Among ikq ^tteyjm volume m., we have one to the editor of 
the Leipaio AeUf Hits decipherment of two letters in secret 
charaefers. ^ The eiphe:^ ^ d^er^t, hqt on the same pnndple 
the characters in ,eaeh MC dHuw single digits or combinations of 
two or three dMte, standihgf sa)p?.e of them for letters, others for 
syllables or words, — ^thft nt^ier of distinct characters which iiad 
to be deciphered being |hsa v^ eonddmble, 

For the prolonged conflict wtwtoA Hobbes and Wallis, see 
Hobbes, voL xii. pp. 86-8& (A. CA.) 


WALLON, or Walloon, the collective name of the 
inhabitants of the south-eastern division of Belgium, who 
are distinguished from the rest of the population chiefly 
by their Romance speech and darker complexion. The 
Wallon domam comprises the four provinces of Hamault, 
Namur, Li6ge, and Luxemburg, besides about one-third of 
Brabant It forms a nearly regular nght-angled triangle, 
with, apex at Maeatricht within the Dutch frontier, and 
base sketching along the French frontier in a south-easterly 
direction, from the neighbourhood of Lille to Longwy at 
the south-west corner of German Luxemburg It coincides 
almost exactly with, the section of the Meuse basin com- 
prised within Belgian territory, and has a total area of 
6000 square miles, or about one-half of the kingdom, with 
a population (1886) of 2,780,000, or considerably less than 
half of the entire Belgian population But from the 
following figures it is evident that the Romance is steadily 
gainmg on the Flemish (Teutonic) section and will soon be 
in a majority. In 1830 the Wallon population numbered 
1,360,000 as against 1,860,000 Flemish; in 1866 the 
corresponding figures were 2,040,000 and 2,406,000 ; and 
in 1886 they were 2,780,000 and 3,060,000. 

This north-eastern extremity of ancient Gaul, onginaHy inhabited 
by the Aduatici, Eburones, Tungn, and othei BeJ^c nations, was 
reduced by Cseaar (61 b.o.), and early brought withm the sphere 
of Roman culture Hence the Latm language was already too 
firmly established to be supplanted by the Teutonio when the 
country was occupied in the 6th century by the Franks previous to 
tiieir conquest of the more central provinces. But about the same 
time Roman institntions and speech were entirely supplanted in 
the more open low-lying districts of western Belgium by the same 
Franks penetratmg from the east, and by the roving Saxon and 
Frisian tabes am’^g by sea on the Zitics JSaxorimm Smee that 
time the two elements have remained, without much further change, 
m close proximity, or separated only by mtervenmg stnps of 
“ marches ” or border-lands formed by the uncleared forest formerly 
known as the Oarbonana 

The Wallons, allowmg for mevitable interminghng, especially 
towards the German frontier, are thus Romanized Gauls, lineal 
representatives of the ancient Belem, m a much truer sense than 
their Flemish neighbours, althowu accejpting from them this name 
of “Wallon,” that is, Welsh or Foreign, just as the Saxon mtmders 
in Britain unp^osed the Same designation on its primitive inhabit- 
ants. Theu Galhc descent is shown specially in their much darker 
complexion, as clearly established by the anthropological statistics 
collected by Dr Beddoe.^ In other respects the W^ons contrast 
favourably ivith the Teutonic-speaking piopnlations of Belgium 
They are physically a stronger race, more bony, angular, and taller, 
and also more long-lived and exempt from disease, as shown by 
the much lower death-rate in the province of Namur (18 per 1000) 
than in West Flanders (25 per 1000). The cause of this superior!^ 
has been attiibuted by some writers to a greater inherent vitality 
of the Wallons, but by others with more probability to their greater 
general comfort, and particularly to the more salubnous climate 
of their elevated and more hilly territory. In medisaval tunes the 
Flemings were certainly far supenor lu wealth, culture, and public 
spirit But the great centres of industiw have since been raiifted 
from Bruges and Ghent (Flanders) to Li6ge and Namnr, and the 
Wallons now take the lead in all these respects,— in fact, in every- 
thing except music, pamtmg, and the fine arts generally. 

The Wallon language is a very marked dialect of the Langue 
d’Oa. (Northern Fiench), betraying strong affinities to the neigh- 
bouring idioms of Picardy and Lorraine, hut still distinct from 
both. Bemg little cultivated, and possessing no literary standard, 
it has developed several vatieties, tiie chief of which are — (1) the 
lASgetAs, current throughout the districts bordering on Rhenish 
Pnissia, and lai’gely^ affected by German influences ; (2) the Namurms 
of the central districts and the Ardennes, with several local patois , 
(8) the Hemieyer of Hamault and the western districts, so named 
from the town of Hennuykes, where it is spoken with the greatest 
punty. But since Franohhas been accepted as the wntten sl^dard 
and ■Qie official lon^age of the whole kingdom Wallon is gradually 
receding from the large towns and assuming more and more the 
character of a purely rural patois It possesses no litetary remains 
of any consequence, and its earliest extant monument appears to 
be the “Dedamtion des Provost, Juret, Eskievin de Yalencmenes” 
of the year 1266. 

^ In Namur, a central pomt of the Wallon domain, the proportion 
of dark eyes is 47 and of dark haw 67 6 per cent, as compared with 
24 and 20. respectively in Mechlin, a oorre^ondfiog central point in 
the Flemish domam. 
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WALLSEKD, a town of Northumberland, 'RngTn.nd ^ on 
the north bank of the Tjme and on the Newcastle and 
Tynemouth Eailway, 4 miles east-north-east of Newcaslie. 
The church of St Peter, erected in 1809 at a cost of 
£5000, has a tower surmounted by a spire There are 
still some remains of the old church of the 11th century 
in the Transition Norman style. The church of St Luke 
■was erected m 1886 at a cost of £4000 At an early 
period Wallsend was famous for its coals, but the name 
has now a general applicatioa to coal that does not go 
through a sieve with meshes |ths of an inch in size. 
The colliery, which was opened in 1807, has frequently 
been the scene of dreadful accidents. There are also 
ship and boat building yards, engineermg works, lead 
and copper smelting works, cement works, and bnck and 
tile works. The ecclesiastical commissioners are lords of 
the manor. The town is governed by a local board of 
twelve members. The population of the urban sanitary 
district (area 1202 acres) in 1871 was 4169, and in 1881 
it was 6351. 

Wallsend derives its modem name from its position at the 
extremity of Hadrian’s Wall {qv)i onginafly it was the 
Eoman station Segedunum It hM a quay, of which remains 
have been discovered, and possessed a magazine of com and other 
provisions for Ihe supply of the stations in the intenor. 

WALNUT (Jiifflam), a genus of seveu or eight species, 
natives of the temperate regions of the northern hemi- 
sphere some even extending into Mexico and the West 
indies They are all trees, usually of large size, with alter- 
nate, stalked, unequally pinnate leaves, and abounding in 
an aromatic resinous juice. The scars left by the fallen 
leaves are unusually large and prominent The buds are 
not unhke those of the ash, and it frequently happens that 
in the axils of the leaves, instead of one, several buds may 
be formed. The utility of this is seen in seasons when 
the shoot produced from the first bud is killed by frost; 
then one of the supplementary buds starts iuto growth, 
and thus replaces the inj’ured shoot. The flowers are 
unisexual and monoecious, the numerous males borne in 
thick catkins proceeding from the side of last year’s shoot 
The female flowers are sohtary or few in number, p-nd 
borne on short terminal spikes of the present season’s 
growth. In the male flower the receptacle is “ concrescent ” 
or insepajrate from the bract in whose axil it originates 
The receptacle is, in consequence, extended more or less 
horizontally, so that the flowers appear to be placed on 
the upper surface of horizontally-spreading stalks. The 
perianth consists of five or six oblong greenish lobes, 
within which is found a tuft, consisting of a large number 
of stamens, each of which has a very short fllameut and 
an oblong two-lobed anther bursting longitudinally, and 
surmounted by an oblong lobe, which is the projecting end 
of the connective. There is usually no trace of ovary in 
the male flowers, though by exceptiou one may occasion- 
ally be formed. 

The female fiower consists of a cup-hke receptacle, 
inseparate from the ovary, and bearmg at its upper part 
a bract and two bracteoles, uplifted with the receptacla 
h'rom the margin of this latter organ springs a perianth of 
four short lobes. The one-celled ovary is immersed within 
the receptacular tube, and is surmounted by a short style 
■with two short ribbou-like stigmatic branches. The sohtary 
ovule springs erect from the base of the ovarian cavity. 
The fruit is a kind of drupe, the fleshy husk of which is 
the dilated receptacular tube, while the two-valved stone 
represents the two carpels. The sohtary seed has no 
perisperm or albumen, but has two large and curiously 
crumpled cotyledons concealing the plum^e, the leaves of 
which, even at this early stage, show traces of pinnse. 

The species best known is J. regia, the Common 
Walnut, a native of the mountains of Greece, of Armenia, 
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of Afghanistan and the north-west Himalayas, and also 
found in Japan. Traces of the former existence of this 
or of a very closely-aUied species are found m the Post- 
Tertiary deposits of Provence and elsewhere, proving the 
former much wider extension of the species. At the pre- 
sent day the tree is largely cultivated in most temperate 
countries for the sake of its timber or for its edible nuts. 
The timber is specially valued for cabinet work and for gun- 
stocks, the beauty of its markings rendenng it desirable 
for the first-named purpose, while its strength and elasticity 
fit it for the second. The leaves and husk of the fruit are 
resinous and astringent, and are sometimes used medicinally 
as well as for dyeing purposes. It is stated that sugar is 
prepared from tiie sap in a similar manner to that obtained 
from the maple Acer scLcchwrinu'ni in Canada. The young 
fruits are used for picklmg When ripe the see^ are 
much esteemed as a dehcacy, while in France much oil of 
fine quality is extracted from them by pressure There 
are several varieties in cultivation, varying in the degree 
of hardihood, time of ripening, thickness of shell, size, and 
other particnlara. In the climate of Great Britain a late 
variety is preferable, as securing the young shoots against 
injury from frost, to which otherwise they are very subject. 
The kernel of the large-frmted variety is of very indifferent 
quality, but its large shells are made use of by the French 
as tn^et-cases. 

Among tke American species J nigra, tlie Black "Walnut, is 
especially noteworthy as a very iiandsome tree, whose timber is of 
great value for furniture purposes, but which is now becoming 
scarce In Bntam it forms a nia^ificent tree. The White Walnut, 
J emerea, is a smaller tree; its leaves are used medicinally. 

Closely allied to the walnuts and sometimes confounded with 
them are the hickones (see Hickort). See also voL xu. p. 278. 

WALPOLE, Hoeaob (1717—1797), who was born on 
24th September 1717, was accepted and recognized 
throughout his life as the youngest of the six cM(£en of 
Sir Eobert Walpole by Ca-tiierme Shorter, but by some of 
the scandal-mongers of a later age, Carr, Lord Hervey, 
the half-brother of the peer who -wrote the Memoirs of ihe 
Court of George the Second, has been called his father. 
This parentage has been assigned to him partly through 
the circumstance that the first -wife of Sir Eobert Walpole 
lived for some tune estranged from her husband and on 
terms of friendship -with Carr, Lord Hervey, not the least 
clever or unprincipled member of a family notorious for 
ability and for laxity of morals, and partly through the 
antagonism of the qualities shown by Horace Walpole to 
those of the prime minister, and through their affinity 
with the talents of the Herveys. If this rumour he 
correct, no such suspicion ever entered into the mind of 
Horace Walpole. To his mother he erected a monument, 
■with an inscription couched in terms of sincere affection, 
in the chapel of Henry VIL in Westminster Abbey, and 
from the beginning to the end of his life his sarcasms 
never spared the Newcastles and the Hardwickes, who had 
sho-wn, as he thought, lukewarmness in support of his 
father’s ministry. About 1728 he was sent to Eton, and 
m 1736 matriculated at King’s College, Cambridge. Two 
years (1739-41) were spent in the recognized grand tour 
of France and Italy, in company -wildi Gray the poet, 
whose acquaintance had been made amid the classic groves 
of Eton and Cambridge. They stopped a few weeks in 
Pans, and lingered for three months under the shadow of 
the magnificent portals of the cathedral of Eheims, on the 
pretence of learning the French language. Henry Seymour 
Conway, whose mother -was a sister of Lady Walpole, 
shared their socie-ty in the French city, and retained Horace 
Walpole’s warm friendship during life. The other two 
members of this little circle next proceeded to Florence, 
where Walpole rested for more than a year in the -villa of 
Horace Mann, the British envoy-extraordinary for forty-six 
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years to tlie court of Tuscany. Mann’s family kad long | 
been on terms of the closest intimacy with his guests, a& ' 
Robert Mann was concerned in the contract for which Sir ' 
Robert Walpole was expelled from the House of Commons 
in 1712, and the envoy continued the correspondent of 
Walpole until 1786, for as they never met again their 
friendship remained unbroken. At Reggio Walpole and 
Gray parted in resentment The latter was shy in manners 
and absorbed in literature, while his more opulent com- 
panion lived in society, and only dabbled in antiqmties 
for pleasnre’s sake. Walpole in after years took the 
blame of these differences on himself, and it is gene- 
rally believed that the quarrel arose from his laying too 
much stress on his superiority in position. In 1744 the 
two friends were nominally reconciled, hut the breach was 
not cemented. 

During Walpole’s absence he was returned to parliament 
in 1741 for the Cornish borough of Callington, over which 
his elder brother, through his marriage with the heiress of 
the Rolles, ez^cised supreme influence He represented 
three constituencies in succession, Callington 1741-64, the 
family borough of Castle Rising from 1764 to 1767, and 
the more important constituency of King’s Lynn, for which 
his father had long sat in parbament, from the latter date 
nntd 1768. In that year he retired, probably because his 
success in political life had not equalled his expectations, 
but he continued until the end of his days to follow and 
to chronicle the acts and the speeches of both Houses of 
Parhament. Through his father’s influence he had ob- 
tained three lucrative sineciires producing at least £5000 a 
year, and for many years (1746-84) he enjoyed a share, 
estimated at about £1600 a year, of a second family pw- 
qnisit^ the collectorship of customs. The possession of 
these ample endowments and of a leasehold house in 
Arlington Street, which was left to him by his father, 
enabled hiir^ a bachelor all his days, to Ratify every 
expensive luxury and every costly taste. He purchased 
in 17'47 the charmingly situated villa of Strawberry Hill, 
near Twickenham, on the banks of the Thames, and six 
yearn later began a series of alterations' in the Gothic siyle, 
not completed for nearly a quarter of a century later, 
under which the original cottage became transformed into 
a building without parallel in Europe. Some years after 
this purchase he Mtahbshed a printing-press there for the 
gratiflcafion of his htacary tastes, and many of the first 
editkma of his own works were struck off within its walls. 
j4h this pr^ wete produced in 1753 the clever, if eccentric 
desi^fos of Richard Bentley (the youngest child of the great 
doctor*, and for some time a proteg^ of Horace Walpole) 
for the poems of Gray ; and among the reprints of Straw- 
berry Hill were the Zijh of Loin Eerhert of Gherlury, 
Memoirs of Grcrnmorti} Hentzner’s Journey into Englomd^ 
and Lord Whitworth’s Aecomi of Russia, The rooms of 
this whimsical edifice were crowded with curiosities of 
every description, and the house and its contents were 
^wn, by tickets to admit four persons, between 12 and 3 
Mny fo October, but only one party waa admitted 
^ psjch day, and the owner, although enamoured of 
Eamulated discontent at this Himted intrusion into 
, pis nejho'f^, the reckless third ear], died in 
succeeded to the peerage, but he never 
Bmme of Lords, and sometimes signed, 
km tha late earl of Orford,” All 

km h# of Ihe ^ut, but he lived to 

extreme iot Berkeley Square, 

Loadcm, March % body was buried 

mvatdyiat jSstate of* the famify- 

descended to the eajflof ^JSMi^qbM^^f'iFltosejaheeBtor had 
married Horace Walpoi^i^ iUl Walpde’s 

prJmted books and manuscripts wese* left td Robert Berry 


aud his two daughters, Mary and Agnes ] their friendship 
bn.<l been very dear to the dechmng days of Walpole, who, 
it has even been said, wished to marry Mary Berry By 
his will each of the ladies obtained a pecuniaiy legacy of 
£4000, and for their lives the house aud garden, formerly 
the abode of Kitty Clive, wbch adjomed Strawberry Hill 
Strawberry Hill went to Mrs Anne Darner, daughter of his 
lifelong friend General Conway, for her life, but it was 
entealed on the countess dowager of Waldegrave and her 
heira Walpole died worth £91,000 in the three per 
cents, and gave the whole of it away, the chief legacy 
being £10,000 for his niece the duchess of Gloucester. 
The collections of Strawberry Hill, which he had spent 
nearly Mty years in amassing, were dispersed under the 
hammer of George Robins in 1842. They are described in 
a catalogue of that date, and in a senes of articles in the 
GcTdleman's MagoMne for that year. 

The pen was ever in Horace "Walpole’s hands, and his entire com- 
positions would fill many volumes. His two works of imagination, 
the romance of the Oastle cf Otro/nto and the tragedy of the Mystenous 
Mother, are now all but f^otten. The former, which purported to 
be a story translated by WiUiam Marshal, gent. , from the on^nal 
Italian of Onuphno Muralto, canon of the church of St Nicholas 
at Otranto, was often repnnted in England, and was translated 
into both Erench and Italian By Sir Walter Scott it was 
knded to the skies for its power m raising the passions of fear 
and pi^ ; from Hazhtt it met with intense condemnation. The 
Mysterious Mother, a tragedy too homble for representation on any 
stage, was never intended for performance m public, and only fifty 
comes of it were printed at Strawberry Hill, By Byron, who, like 
Horace Walpole, affected extreme liberalism, and like hua never 
forgot that he was bom witkin the purple, this tragedy was pro- 
nounced “ of the highest order ” Several of WalpoleA antupianan 
works merit high praise The volume of Sh^orio Doubts on wa Info 
and Eeign rfmny lL%char& fhs Thvrd, one of the earhest attempts to 
rehabilitate a character previously stamped with infamy, showed 
acuteness and Tesearoh. These doubts provoked several answers, 
whidi are onticized in a supplement edited by Dr Hawtrey for the 
Philobiblon Society. A work of more lasting reputation, which has 
retained its vitah^ for more than a century, is entitled Anecdotes 
of Fainting in England,, with some Account qf the Fniunpal Artists; 
collect^ by Gkorge Vertue, and imo digested amdpibhsliedfrom his 
original manuscnpta by Storace Walpole (4 vols., 1762-71) Its 
value to art students and to admirers of biographical literature 
demanded its frcfinent reproduction, and it had the good fortune to 
be re-edited with additions by the Rev. James DaJlaway in five 
volumes (1826-28), and then again was revised and edited by R H" 
Womnm m 1849. A cognate volume, also based on the materials 
of Tertue, is entitied the Gatcdogue of Engravers Bom and JSesidcnt 
in England, which, bka its more famous predecessor, often passed 
through the press On the OoUcdogue of Moyal and NobU Avihors 
qf England "Walpole, whose professed liberalism only stopped short 
of the prmoiples of repubhoanism, spent many hours of toilsome 
research. The best edition is that which appeared in five volumes, 
in 1806, under the competent editorship of Thomas Park, who 
carefully verified and diligelLtly augmented the labours of the 
ongmal authof. As a senator himself, or as a private person 
folwwmg at a distance the combats at St Stephen’s, Walpole 
recorded in a diary the chief incidents in English politics. Eor 
twenty-seven years he studied, a silent spectator for the most part, 
the characters of the chief personages who trod the stage of politics, 
and when he quitted the scene he retained the acquaintance of 
many of the chief actors. If he was sometimes prejudiced, he 
rarely distorted the acts of those whom he dislikeaj and his 
prejudices, which lie on the surface, were mainly ^inst those 
whom he considered the traitors of his father These diaries 
extend fiom 1760 to 1788, and cover a period of momentous im- 
portance m the aueftla of fhe national history. The Memoirs qf 
iAe Bast Ten Years of the Beign of George II was edited Ig; Lord 
Holland ; its successor, Memoirs (f the Feign qf Kim George III. , was 
publ^eduuderthe euitorijd cars of Sir Denti Le Marchant, who 
poured into his annotations a vast store of information: the last 
volumes of the semes, Journal qftheBeugn of George III. from 1771 
to 178S, were edited and illnatrated by Doran; and to these works 
{dio^d be added the Meminise&ias, which W alpole wrote in 1788 for 
the gratification of ihe Misses Berry. These lahouxs would in them- 
selves have rendered the name of Horace Walpole famous for all tune, 
Irat hia delij^tfnl IMers are the orowimg glo:y of life. ^ Hia 


during his am'fiasay in Pans^ the countess of'Ossoiy, Lord Har- 


ooixesponaenta were numerous ana wiaespreaa, oun i^pe omei oj. 
them were Cole the clerical antiauary of Milton, Robert Jephson, 
an obscure nlav-wriiter in Ireland, Mason the poet, Lord Hertford 
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court, QeoTp Mont^, one of his earliest Mends, Conway, and 
Sir Horace Mann with. most of these Mends he quarrelled, but 
the friendship^ of the last two, in the former case through genuine 
hking, and in the latter through hia fortunate absence from 
Ei^land, was never interrupted The Letters were pubhshed at 
different dates, hut the standard collection la that by Peter 
Cunningham (9 vola , 1867-69), and to it should he added the vol- 
umes of the letters addressed to "Walpole by hia old Mend Jladame 
dnDeffand (1810, i vols ), and the publication of Dr Doran, ATmin 
and Maimers cA the Court of Florence, which is founded on tlm 
epistles sent in return to Walpole by the envoy-extraordinaiy. A 
handsome little volume, Horace Walpole and his World, con- 
sisting of select passages from his letters, extracted and strung 
together in a simple narrative by Mr L. B. Seeley, was isaned in 
1884 Walpole has been called *‘th6 best letter-wnter in the 
English language ” 5 and few indeed are the names, possibly none 
save Swift and Cowper, which can compare with hia In these 
compositioiis his very foibles are penned for our amusement, and 
his love of tnfles — for, m the words of another Horace, he was ever 
“ neseio quid meditans nuganun et totus m lUis” — minister to our 
instruction To these Mends he oommnmcated every fashionable 
scandal, eveiy social event, and the details of every pohtical struggle 
in English life The politicians and the courtiers of his day were 
more atm to his character than were the cluef authors of his age, 
and the weakness of his intellectual perceptions stands out most 
pronunently m his estimates of such wnters as Johnson and 
Goldsmith, Gibbon and Hume. On many occasions he displayed 
great liberahty of disposition, and he bitterly deplored for the rest 
of his days his neglect of the unhappy Chatterton. 

Atundant Information atont Horace Walpole wQl be found In the Memoirs of 
him and of Ws contemporaries edited by Eliot Warbnrton, Jesse’s George Belvtgn 
ond his Contemporaries, and the extraota from the Joumale and correapondonce 
of Miss Berry; and It would ba unpardonable to omit mention of Macaulay’s 
alcetch of Walpole's life and character (WPG) 

WALPOLE, SiE Eobeht, Eahl op Orpobd (1676- 
1746), prime minister of England from 1721 to 1742, 
was the third but eldest surviving son of Robert Walpole, 
M.P., of Houghton in Norfolk,^ by Mary, only daughter 
and heiress of Sir Jeffery Bnrwell, of Rongham, in Snlolk. 
The father, a joUy old squire who revelled in outdoor 
sport and the pleasures of the table, transmitted to his 
son the chief traits in his own character The fntme 
statesman was bom at Houghton on 26th August 1676, 
and was sent to Eton and to King’s College, Cambridge, 
where he was admitted as scholar on 22d April 1696 
At this time he was destined, as a younger son, for the 
church, but his two elder brothers died young and he 
became the hmr to an estate producing about ^2000 a 
year, whereupon in May 1698 he resigned hia fellowship, 
and was soon afterwards withdrawn by his father from 
the umversity. His education lasted sufficiently long, 
however, to enable him. to gratify the tastes of the county 
members in parliament with the usiml quotations from 
Horace, though in classical attainments he was excelled 
by Pulteney, Carteret, and many others of his contem- 
poranes in politics. On his father’s decease the electom 
of the family borough of Castle Rising retamed him in 
January 1701 to the House of Commons as their repre- 
sentative, but after two short-lived parliaments he sought 
the suffrages of the more important constituency of King’s 
Lynn (1702), and was elected as its member at every 
subsequent ffissolntion until he left the Lower House. 
From the jSrst he took a keen interest in the business of 
the House, and not many months passed away before hia 
shrewdness in counsel and his zeal for the interests of the 
Whigs were generally recognized. In March 1705, accord- 
ing to the statement of Archdeacon Coxe, he was appointed 
one of the council to Prince George of Denmark, the 
inactive husband of Queen Anne, and then lord high 
admiral of England. Complaints against the administrar 
tion of the navy were then loud and frequent (Burton’s 
Queen Anne^ iu 22-31), and the responsibilities of Ms new 
position tested his capacity for pnbhc life. His abilities 
proved equal to the occasion, and justified Ms advancement^ 

1 The head of a family whose ancestorsranddescsndaiits are recorded 
in an, elaborate pedigree published in the Frooeed/mgs qf the Norfolk 
emd Nonmeh ArdhssoL i. 888-79, 


in succession to hia life-long rival Henry St John, to the 
more important position of secretary-at-war (February 
1708), an office of recent creation but in time of war of 
great responsibility, which brought Mm into immediate 
contact with the duke of Marlborough and the queen. 
With this post he held for a short time (1710) the 
treasurership of the navy, and by the discharge of his 
officwl duties and by hia skill in debate became admitted 
to the inmost councils of the ministry. He could not 
succeed, however, in diverting Godolphin from the great 
error of that statesman’s career, the impeachment of 
Sacheverell, and when the committee was appointed for 
elaborating the articles of impeachment Walpole was called 
upon to act as one of the managers for the House of 
Commons. On the wreck of the Whig party which ensued 
upon this fatal mistake, Walpole shared in the general 
misfortune, but neither cajolery nor menace could induce 
hun to retain office, and he took his place with his friends 
in opposition. His energies now shone forth with ine- 
eistible vigour ; both in debate and in the pamphlet press 
he took up the cause of the ejected ministry, and in revenge 
for his zeal his pohtical opponents brought against Mm an 
accusation of personal corruption. On these charges, now 
universally acknowledged to have proceeded from party 
animosity, he was in the spring of 1712 expelled from the 
House and committed to the Tower. His prison cell now 
became the rendezvous of the Whigs among the aristocracy, 
while the populace heard his praises commemorated in the 
ballads of the streets The ignominy which the Tories had 
endeavoured to inflict upon him was turned into augmented 
reputation At the dissolution of 171 3 the faithful electors 
of King’s Lynn again placed their trust in him, and during 
tMs parliament, the last summoned by Queen Anne, he 
took the leading part in defence of Steele against the 
attacks of the Tories. 

With the accession of George, the Whigs regained their 
supremacy, and for nearly half a century they retained the 
control of English politics. The prizes fell to the victors, 
and Walpole obtained the lucrative if unimportant post 
of paymaster-general of the forces in the administration 
wMch was formed under the nominal rule of Lord Halifa:i^ 
but of wMch Stanhope and Townshend were the guiding 
spirits. A committee of secre(y was appointed to inquire 
into the acts of the late ministry, and especially into the 
peace of Utrecht, and to Walpole was entrusted the place 
of chairman. Most of Ms colleagues in office were members 
of the House of Lords, and the lead in the Commons 
quickly became the reward of his talents and assiduity. 
Halifax died, and after a short interval Walpole was 
eaalted into the conspicuous position of first lord of the 
treasury and chancellor of the exchequer (11th October 

1716) . Jealousies, however, prevailed among the Whigs, 
and the German favourites of the new monarch quicHy 
showed their discontent with the h^ds of the ministry. 
Townshend was forced into resigmng Ms secretaiysMp of 
state for the dignified exile of viceroy of Ireland, but he 
never crossed the sea to Dubhn, and the support wMch 
Sunderland and Stanhope, the new advisers of the king, 
received from Mm and from Walpole was so grudging that 
Townshend was dismissed from theloxd-lientenancy (April 

1717) , and Walpole on the next morning withdrew from 
the mmistry. They plunged into opposition with unflag- 
ging energy, and in resisting the measure by which it was 
proposed to limit the royal prerogative in the creation of 
peerages Walpole exerted all his powers. This display of 
ability brought about a partial reconciliation of the two 
parties among the Whigs. To Townshend was given the 
presidency of the council, and Walpole once again assumed 
the paymastersMp of the forces (June 1720). On the 
financM crash wMch followed the failure of the South 
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Sea scheme, the public voice insisted that he should 
assmne a more prominent place in public Ufe. At this 
crisis in England’s fortunes Stanhope and Craggs were 
seized by death, Aislabie, the chancellor of the exchequer, 
was committed to the Tower, and Sunderland, though 
acquitted of corruption, was compelled to resign the lead. 
Walpole, as first lord of the treasury and chancellor of the 
exchequer(Aprill721), became with Townshend responsible 
for the country’s government (though for some years they 
had to contend with the mflluence of Carteret), and during 
the rest of the reign of George L they remained at the 
head of the ministry. The hopes of the Jacobites, which 
revived with these financial troubles, soon drooped in dis- 
appointment. Atterbury, their boldest loader, was exiled ; 
l^lingbroke, in dismay at their feebleness, sued for pardon, 
and was permitted to return to his own country. The 
troubles which broke out in Ireland over Wood’s patent for 
a copper coinage were allayed through the tact of Carteret 
who had been banished as its lord lieutenant by his 
tnnmphant rivals. The Continent was still troubled with 
wars and rumours of wars, but a treaty between England, 
Erussia, and France was successfully effected at Hanover 
in 1725. England wan kept free from warfare, and m the 
general prosperity which ensued Walpole basked in the 
royal favour. His eldest son was raised to the peerage as 
Baron Walpole (10th June 1723), and he himself became 
a knight of the Bath in 1726, and was rewarded with the 
Garter in 1726. Next year the first King George died, 
and Walpole’s enemies fondly beheved that he would be 
driven from ofiGlce, but their expectations were doomed to 
disappointment. The confidence which the old king had 
reposed in him was renewed by his successor, and in the 
person of Queen Caroline, the discreet ruler of her royal 
spouse, the second George, the Whig minister found a 
faithful and life-long fnend For three years he shared 
power with Townshend, but the jealous Walpole brooked 
no rival near the throne, and his brother-in-law withdrew 
from official life to the groves of Norfolk in May 1730. 
Before and after that event the administration was based 
on two priaeiples, sound finance at home and freedom from 
the intrigues and wars which raged abroad. On the 
Continent congresses and treaties were matters of annual 
arrangement, and if the work of the plenipotentianes soon 
faded it was through their labours that England enjoyed 
many years of peace. Walpole’s influence received a 
serious blow in 1733. The enormous frauds on the excise 
duties forced themselves on his attention, and he proposed 
some arrangements by whi<fli the income resulting to the 
national exchequer from the duties on wine and tobacco 
might be largely increased. His opponents fastened on 
these propo^ with irresistible force, and so serious an 
agitation stirred the country that the ministerial measure 
was dropped amid general rejoicing. Several of his most 
active antagonists were dismissed from office or deprived 
of their reghnents, but their spirit remained nuquenched, 
and when Walpole met a new House of Commons in 1734 
his supporters were far less numerous. The Gin Act of 
17:^6, % -which the tax on that drink was raised to an 
exaessifr^ amouni^ led to disorders in the suburbs of 
auditheiinprisonmentof two notorious smugglers 
in, Edinhur^ resulted in those Porteous i 

note Jb^ reudeared famous in the Hecurt of 

weakened his influence -wi^ 

supremacy and was illustrated in 

1737 by his def^t ofi^fr I’cha i^apiard’s plan for tlm i 
reduction of the iaterhsS; pi debt, and by his 

passing of the Plajhottse tiie London 

theatres are still rogulhted. , Wt heralded 

his fan from power. His ooostant 'frieud ^ Qtteeor Caroline 
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died, and the prince of Wales, long discontented with his 
parents and their minister, flung himself into active 
opposition. Many of the boroughs within the hmite of 
the duchy of Cornwall were obedient to the prince’s -will, 
and he quickly attracted to his cause a considerable 
number of adherents, of whom Pitt and the Grenvilles were 
the most influential The leading orators of England 
thundered against Walpole in the senate, and the press 
resounded -with the taunts of the poet and pamphleteer, 
illustrious and obscure, who found abundant food for their 
invectives m the troubles with Spam over its exclusive 
pretensions to the continent of America and its claim to 
the right of searching Enghsh vessels. The minister long 
resisted the pressure of the opposition for war, but at the 
close of 1739 he abandoned his efforts to stem the current, 
and with a di-rided cabinet was forced, as the king would 
not allow him to resign, into hostility -with Spain. The 
Tory mmonty had seceded from parliament, but at the 
commencement of the session, in November 1739, they 
returned to their places with redoubled energies. The 
campaign was prosecuted with vigour, but the successes of 
the taroops brought little strength to Walpole’s declining 
popularity, and when parliament was dissolved in Apnl 
1741 his influence with his fellow-countrymen had faded 
away His enemies were active in opposition, while some 
of his colleagues were lukewarm in support. In the new 
House of Commons pohtical parties were almost evenly 
balanced. Their strength was tried immediately on the 
opening of parliament. The Bosamey election went against 
him by sir votes; a member of the opposition was elected 
as chaorman of committees by a ma^jonty of four; and the 
mintetry was twice defeated over the Westminster election. 
The voting on the return for Chippenham was accepted as 
a decisive test of parties, and, as Walpole was beaten on a 
preliminary point in connexion with the return, he resolved 
upon resigmng his places. On the 9th of February 1742 
he was created earl of Orford, and two days later he 
ceased to be prime minister. A committee of inquiry into 
the conduct of his ministry for the previous teu yeara was 
ultimately granted, but its deliberations ended in nought, 
and Walpole was allowed to spend the rest of his days in 
retirement at Houghton. There he died 18th March 
1745, and in its parish church he was buried on March 
26 With the permanent places, valued at ^16,000 per 
annum, which he hod secured for his family, and with his 
accumulations in office, he had rebuilt the mansion at great 
expense, and formed a gallery of pictures within its -walls 
at a cost of £40,000, but the collection was sold by his 
grandson for a much larger sum in 1779 to the empress 
of Bussia, and the estate and house of Houghton, a vast 
and gloomy edifice described in the Art Journal for March 
1887, passed to Lord Cholmondeley, the third earl ha-ving 
married the premier’s younger daughter. Walpole was 
twice married, — ^in 1700 .to Catherine, eldest daughter of 
John Shorter, who died m 1737, having had issue three 
sons and two daughters, and in 1738 to Mana, daughter 
of Thomas Skerret, a lady often mentioned in the letters 
of Lady Mary Wortley Montague. 

CSril wars at home and the protracted struggle with IVance on 
-the Continent had produced in Englishmen an intense desire for 
p«u», and, in their remembrance of the constant disputes under 
the previous two sovereigns over the succession to the throne, the 
greai majority of them cheerfully consented to the mde of the 
dectors of Hanover. Walpole inew the disposition of his country- 
men, and he gratified their tastes by consistently acting both in 
ecclesiastical and orvil affairs on the principle guieta non rrumre. 
He had profited by the lesson of the ifl-fated proseoution of 
Sacheverell, and while he was prime minister the Church of England 
slept in peace without fear of danger from her enemies. The 
followers of dissent ranged themselves behind his banner, but they 
were fed hy promises rather than by actual concessions, and the 
wisest among them were contented with permission to worship nn- 
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disturbed. His aim ever was to maintain peace abroad and quiet 
at home, and the chief blot on his ministerial career is that through 
love of office he allowed himself to be drawn into the war with 
Spain. In business matters he was methodicalj his judgment was 
sound in financial affairs; and his speeches were marked by clear- 
ness of expression. Pope, who loved him not, has home witness 
to his merits “in the happier hours of social pleasure,” hut neither 
in private nor in public life w'ere his manners refined or his 
estimates of men and women exalted. “All these men have their 
price ” was his estimate of members of the House of Commons, and 
although he gathered together at Houghton many of the master- 
pieces of painting he was not a lover either of art or of letters. All 
the eminent writers of the day were opposed to his rule, and at his fall 
his jealous spirit had driven into opposition every politician of 
repute. Great as his faults were, his character was suited to the 
temperament of the period within W'hich he lived, and during his 
tenure of office his country advanced in prosperity by leaps and 
by bounds. 

His life is written ty Arclideacon Coxe in three ponderous folios, and has more 
recently been described in one volume hy Mr Ewald. (W. P. C.) 

WALPURGIS, WalphegAj or Walbtjega,^ St, was 
born in Sussex about the end of the 7tb or the beginning 
of the 8th century, and was educated at Winbumj Dorset, 
where, after taking the veil, she remained for twenty- 
seven years. She then at the instance of her uncle, St 
Boniface, and her brother, St Wilibald, set out along with 
some other nuns to found religious houses in Germany. 
Her first settlement was at Bischofsheim in the diocese of 
Mainz, and two years later (754) she became abbess of 
the Benedictine nunnery at Heidenheim, within her brother 
Wilibald’s diocese of Eichstadt in Bavaria, where also 
another brother, Winebald, had at the same time been 
made head of a monastery. On the death of Winebald in 
760 she succeeded him in his charge also, retaining the 
superintendence of both houses until her death on February 
25, 779. Her relics were translated to Eichstadt, where 
she was laid in a hollow rock, from which exuded a kind 
of bituminous oil afterwards known as Walpurgis oil, 
and regarded as of miraculous efficacy against disease. 
The cave became a place of pilgrimage, and a fine church 
was built over the spot. She is commemorated at various 
times, but principally on May 1, her day taking the place 
of an earlier heathen festival, which was characterized by 
various rites marking the commencement of summer. In 
art she is represented with a crozier, and bearing in her 
hand a flask of balsam. 

■WALRUS, or Mokse.^ In the article Mammalia (vol. 
XV. p, 442) it was shown that the existing members of the 
Pinniped division of the order Carnivora are divided into 
three very distinct groups, the true seals {Phocida^, the 
sea-bears or eared seals {Otariidsi), and the T-richecTiidaz, 
containing the walrus alone, in some respects intermediate 
between the other two, but also possessing, especially in its 
greatly modified dentition, peculiar characters of its own._ 

Trichechus is the almost universally accepted generic 
name by which the walrus is known to zoologists, but 
lately some confusion has been introduced into literature 
by the revival of the nearly obsolete terms JRosmarus by 
some authors and Odobsenus by others. T. rosma't'us is 
the name of the species met with in the Arctic seas ; that 
of the PTorth Pacific, if distinct, is T. obesus. The follow- 
ing description will apply equally to both. A fall-grown 
male walrus measures from, ten to eleven feet from the 
nose to the end of the very short tail, and is a heavy, 
bulky animal, especially thick about the shoulders. The 
head is rounded, the eyes rather small, and there are no 
external ears. The muzzle is short and broad, with, on 
each side, a group of very stiff, bristly whiskers, which 
become stouter and shorter in old animals. The tail 

^ Frencli forms of tlie name are Gualbourg, Palbonrg, Vanbonrg, 
and Avougourg. 

® The former word is a modification of the Scandinavian mllross or 
/waJros (“whale-horse”), the latter an adaptation of the Russian name 
for the animal, 
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scarcely projects beyond the skin. The fore-limbs are free 
only from the elbow ; the hand is broad, flat, and webbed, 
the five fingers being of nearly equal length, the first 
slightly the longest. Each finger has a small, flattened 
nail, situated on the dorsal surface at a considerable 
distance from the end. The hind-limbs are enclosed in 
the skin of the body almost to the heel. The free portion, 
when expanded, is fan-shaped, the two outer toes (first and 
fifth) being the longest, especially the latter. Cutaneous 
flaps project considerably beyond the bones of the toes. 
The nails of the first and fifth toes are minute and 
flattened j those of the second, third, and fourth elongated, 
suh-compressed, and pointed. The soles of both fore and 
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hind feet are bare, rough, and warty. The surface of the 
skin generally is covered with short, adpressed hair of a 
light, yellowish-brown colour, which, on the under parts of 
the body and base of the flippers, passes into dark reddish- 
brown or chestnut. In old animals the hair becomes more 
scanty, sometimes almost entirely disappearing, and the 
skin shows ample evidence of the rough life and pugnacious 
habits of the animal in the innumerable scars with which 
it is usually covered. It is everywhere more or less 
wrinkled, especially over the shoulders, where it is thrown 
into deep and heavy folds. 

One of the most striking external characteristics of the 
walrus is the pair of tusks which descend almost directly 
downwards from the upper jaw, sometimes attaining a 
length, in old animals, of 20 inches, or even more. In the 
female they are as long or sometimes longer than in the 
male, but less massive. In the young of the first year they 
are not visible. These tusks correspond to the upper canine 
teeth of other mammals. All the other teeth, including 
the lower canines, are much alike— small, simple, and one- 
rooted, and with crowns, rounded at first, hut wearing to 
a flat or concave surface. The complete dentition appears 
to be i f, c i, pm m = total 34. Many of these 
teeth are, however, lost early, or remain through life in a 
rudimentary state concealed beneath the gum. The teeth 
which are usually functionally developed are i c i pm. 

= total 18. The tusks are formidable weapons of 
defence, but their principal use seems to be scraping and 
digging among the sand and shingle for the molluscs and 
crustaceans on which the walrus feeds. They are said also 
to aid in climbing up the slippery rocks and ledges of ice 
on which so nauch of the animal’s life is passed. Although 
this function of the tusks is affirmed by numerous authors, 
some of whom appear to have had opportunities of actual 
observation, it is explicitly denied by Malmgren. 

"Walruses are more or less gregarious in their habits, being met 
with generally in companies or herds of various sizes. They are 
only found near the coast or on large masses of floating ice, and 
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rarely far out in the open sea ; and, thongh often moving from 
one part of their feeding ground to another, they have no re^ar 
seasonal migrations Then young are bom between the months of 
^nl and June, usually hut one at a time, never more than two 
Their strong affection for their young, and their sympathy for each 
other in times of danger, have been particularly noticed by all who 
have had the opportnnily of observing them in their native haunts 
■When one of their number is wounded, the whole herd usually 
join in a concerted and intelligent defence Although haimless and 
inoffensive when not molested, they exhibit considerable fierceness 
when attached, using ^ their great tusks with tremendous effect 
either on human enemies who come into too close quarters or on 
polar bears, the only other adversary they can meet with in their 
own natiu-al territory Their voice is a loud roaring, and can be 
hoard at a great distance; it is described by Dr Kane as “somethin 
between the mooing of a cow and the deepest haying of a mastiff, 
VB^ round and full, with its hark or detached notes repeated rather 
quickly seven or nine times in succession.” 

The principal food of the walrus consists of hivalved molluscs, 
especiafly Mya truncata and Saxicava rugosa, two species very 
abundant m the Arctic regions, which it digs up from the mud 
and sand in which they lie burned at the bottom of the sea by 
means of^its tusks It crushes and removes the shells by the aid 
of its grinding teeth and tongue, and swallows only the soft part 
of the animal.^ It also feeds on other molltiscs, sand-worms, star- 
fishes, and shrimps Portions of vanons kinds of aigse or sea-weeds 
have been found in its stomach, hut whether swallowed mtention- 
ally or not is still doubtful. 

The commercial products of the walrus are its oil, hide (used to 
manufacture harness and sole-leather and twisted into tiller ropes), 
and tusks. The ivory of the latter is, however, mferior m quality 
to that of the elephant Its flesh forms an important article of 
food to the Eskimo and Tchuktchis. Of the coast tribes of the 
last-named people the walrus forms the chief means of support. 
“ The fle^ supphes them with food, the ivory tusks are madfo into 
implements used in the chase and for other domestic purposes, as 
well as affording a valuable article of barter, and the son fomishes 
the material for covering their summer habitations, harness for 
their dog-teams, and lines for their fishmg gear ” (Scammon) 

Geographically the walrus is confined to the northern circum- 
polar r^ona of the globe, extending apparently as far north as mc- 
plorers have penetrated, hut its southern range has been mncfo re- 
stricted of late in consequence of the persecutions of man. On the 
Atlantio coast of America it was met with in the 16th century as 
low as the southern coast of Nova Scotia and in the last century was 
common in the Gulf of St Lawrence and on the shores of Labrador 
It still mhabits the coast ronnd Hudson’s Bay, Davis Straits, and 
Q^reenland, where, however, its numbers are daily decreasing It 
is not found on the Arctic coast of America between the 97to and 
168th meridians. In Europe, occasional stragglers have reached 
the British Isles, and it rras formerly abundant on the coasts of 
Pinmark. It is rare in Iceland, hut Spitsbergen, Nova Zembla, and 
the western part of the north coast of Siberia are still constant 
places of resort in all of which, a regular war of extermination is 
carried on. The Horth Pacific, including both sides of Behnng’s 
Strait, northern Kamchatka, Alaska, and the Pnbyloff Islands are 
also the haunts of numerous walruses, which are isolated from 
those of the North Atlantic by the long stretches of coast, both of 
Siho^ and 'North America, in whidi they do not occur The 
Pacifle waJros appears to he as large as, if not larger than, that of 
the Atlantic; its tu^s are longer and more slender, and. curved 
inwards ; the whiskers are smaller, and the muzzle relatively deeper 
and broader. These and certain other minor differences have W 
duced some naturalists to consider it specifically distinct under the 
name of Trichecfi/iis obesus. Its habits appear to he quite similar 
to those of the Atlantic form. Though formerly found in immense 
herds, it is rapidly becoming scarce, as the methods of destruction 
used by the American, whders, who have systematically entered 
upon its pursuit, are far more certain and deadly than fhose of the 
native Tchuktchis, to whom, as mentioned before, ■tte walms Tnucr 
afforded the prmcipal means of subsistence. 

PosaH remains of walruses and closely allied aninjala have been 
found in the United States, and m En^and, Belgium, and Erance, 
in depttrits of Quaternary and late Tertiary age 

An eihansttvo aceouatof tWs animal, with references to all the authors who 
^ ft* TrtU De found In ADen's MUtorv of North Aro^con A»nt- 

a nmnicipal and parliamentary borough and 
marke^b-totro of Staffordshire, England, is situated chiefly 
cm an amineiKSe a^ove a rivulet tributary to the T'ame, 
tai ■maous canaH i^nd branch railway lines, 8 miles north- 
north-west 123 north-west of London. 

The principal strait rj and regular, and, although 

the side streets J erooked and mean# the suburbs 

ace for the most ht^ -mth regularity and neatness. 


The parish church of St Matthew, occupying a prominent 
position on an eminence, is a handsome modern hnilding 
in the Transition style The other five parish churches 
are also all modem. The schools include the grammar 
school, founded in 1554 for the education of boys, natives 
of Walsall, in the classics, the blue coat and national 
infant schools, and several board schools. The public 
hbrary, established in 1859, enlarged in 1872, contains 
about 12,000 volumes, the scientific and art institution 
was established in 1864, and the literary institute in 1883 
Among the principal public buildings are the town-hall in 
the Italian style, erected in 1866 , the guild hall (1773), 
the theatre (formed out of the old agricultural hall in 
1881), the drill hall (1866), the temperance hall ^1866), 
the county court-house (1869), and the post-ofiSce (1879) 
The charitable institutions include the corporation alms- 
houses (1825); Harper’s almshouses for six women, founded 
in the reign of James I. and rebmlt m 1793; the Henry 
Boy’s almshouse, opened in 1887, the memorial cottages 
at Caldmore, erected in 1868 by private benefaction of 
two townspeople, for twelve poor couples or widows , the 
Walsall cottage hospital (1863) , the epidemic hospital 
(1872), and a number of minor chanties. In the vicmity 
of the town are extensive coal-mines and limestone 
quarries. Ironstone is also obtained, and brick clay is 
dug. The town possesses iron and brass foundries, corn 
and tanneries One of the staple industries is the 
manufacture of the various kmds of ironmongery required 
in the construction of harness and carnages. Locks and 
keys, bolts, pulleys, and other hardware goods are also 
largely manufactured. The town is governed by a mayor, 
six aldermen, and eighteen councillors. The area of the 
municipal borough was extended m 1877 to 6929 acres; 
the population in 1871 was 46,447 (estimate of that in 
the extended area 49,018), and in 1881 it was 68,796. 
The population of the parliamentary borough (area 7478 
acres) in 1871 was 49,018, and in 1881 it was 59,402. 

In the early part of the lOth century "Walsall was fortified hy 
Etkelfieda, daughter of Alfred the Great and countess of Mercia. 
At the time of the Conquest it was retained by William as a royal 
demesne for about twenty years, until it was bestowed on Robert, 
son of Asculpus, who had. accompanied the Conqueror to England, 
Subsequently it was owned by Richard Neville, earl of Warwick, 
the kingmaker, and it was held successively Iw Henry '7II and 
Henry vIII. By the latter it was granted to John Dudley, duke 
I of Northumberland, on whose attainder and execution in the 
reim of Mary it was forfeited and came into the possession of the 
Wubrabams, from whom it passed by marriage to the Bndgmans 
It 13 spoken of ^ Camden as “ none of the meanest of market 
towns Queen Ekzabetb visited "Walsall in the 28tb year of her 
reign, and made a grant of lands to the town. Walsall was the 
residence of Hennetta Mana for a short time m 1648. It is a 
borough by n^cription, but received charters from Edward III. 
and Henry lY., confirining the privileges and immunities con- 
ferred on it by previous sovereigns. Its oldest charter is that 
bestowed in the So. of Charles I , which was confirmed in the 18th 
of Charles 11. It is now governed under the Municipal Act of 
1886. It was constituted a parliamentary borough by the Reform 
Act of 1832, and retutns one member to parboment. 

WALSH, WtTjTiT am (1663—1709), is included among 
Johnson’s Most Mmznent MngUsh Poets ^ hut is justly said 
to be “knowu more by Ms famiharity with greater meu 
than by anytMug done or written by himself.” It was he 
who ^ve Pope in his boyhood the advice to study correct- 
ness. The value of hia counsel is acknowledged in the 
Mssag m Criticism (L 729), He was a native of Wor- 
cesterfihire, represented his native county in several parlia- 
ments, and was gentleman of the horse to Queen Anne. 

WALSnTGHAM, Sir Fbaitciis (c. 1636-1690), secre- 
tary of state under Elizabeth, was descended from an old 
Norfolk family, and was the third and youngest sou of 
William Walsingham of Scadbury, Chisl^urst, Kent, 
where he was hom about 1536. After a good private 
education he entered Bung’s College, Cambridge, but did 
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not take a degree. He remained abroad during the reign 
of Mary, and the knowledge of foreign languages he thus 
acquired is said to have commended him to the notice of 
Cecil, Lord Burghley. In the parliament which met m 
January 1668-69 he was returned for Banbury, and in that 
which met m January 1562-63 for both Banbury and Lyme 
Regis; he decided to sit for the latter place Hothing 
further is known of his political history, till in 1568 he 
wrote to Cecil a letter on the Darnley murder, which 
shows that he enjoyed the confidence of Cecil and the 
regent Murray, and was fully convinced of Queen Mary’s 
giiilt. In the following year Ridolfi, the pap^ agent, was 
confined, under suspicion of conspiracy, m Walsingham’s 
house In August 1570 Walsingham was selected as 
special ambassador to France in connexion with the 
negotiations for the toleration of the Huguenots, and in 
December took up his residence as permanent ambiissador 
at Paris. On the 19th April 1672 he was successful m 
obtaining the signature of a treaty of peace between 
England and France, but the beneficial results of his skilful 
diplomacy in connexion with the negotiations for the 
Anjou and Alenqon marriages were neutralized by the 
uncertain and changeable moods of Elizabeth, and finally 
frustrated by the massacre of St Bartholomew. He took 
his leave of the king of Prance on 23d May 1573, and on 
20th December of the same year he was made secretary 
of state. On 1st December 1577 he was knighted, and 
on 2 2d April of the following year made chancellor of the 
order of the garter In June following, along with Lord 
Oobham, he was sent to the Netherlands to assist in 
arranging a pacification of the States, but the extra- 
ordinary vacillation of Elizabeth rendered his mission a 
total failure In July 1681 he was again sent on an 
embassy to Paris, but his instructions were of a kind both 
so dishonourable and so foolish that he said he vnshed 
rather the queen had sent him to the Tower In such 
circumstances he could only endeavour to temper and 
qualify the policy of Elizabeth in such a manner as to 
prevent a fatal breach in the relations between the two 
countries, and in this he was successful. His embassy to 
Scotland in 1683 to endeavour to persuade James to 
diRmifla the earl of Arran was also, as he prognosticated, a 
failure. He therefore recommended that the purpose of 
Elizabeth should be effected by fostering a conspiracy 
among the Scottish nobles, but the project was not carried 
out for some time afterwanis. In 1684 Walsingham was 
.appointed custos rotidorum of Hants and recorder of 
Colchester, and in 1585 high steward of Winchester. On 
23d November 1586 he was returned member for Surrey, 
and again on 29th October 1687. 

Prom the first Walsingham, equally with Cecil, Lord 
Burghley, was strongly hostile to Queen Mary of Scotland. 
By constant watchfulness and the skilful use of spies he 
succeeded in discovering the inmost secrets of her policy 
and plans. He permitted the Babington conspiracy to 
develop until letters passed between Babington and Mary 
which, if they are to he accepted as genmne, proved that 
the scheme for the assassination of Elizabeth had Ma^’s 
full approval. Mary and her friends declared that W^ing- 
bam had counterfeited her ciphers ; but that Babington 
sent her letters informing her of the assassination scheme 
is beyond demaL Mary’s friends, without any proof hut 
her own asseveration, affirm that the letters never r^nhed 
her, and that Mary’s letters in reply, the authenticity of 
which Babington to the last never doubted, were forged 
by the agents of Walsingham. The asseveration of Mary 
is, however, robbed of all value by the fact that, in addition 
to denying the authenticity of the letters, she demed all 
knowledge of the Babington conspiracy ; for Mendo®, the 
Spanish ambassador, wMe the plot was in progress, wrote 
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to Philip n. that Mary had informed him she was fully 
acquamted with it. The accusation against Walsingham, 
that he was an accomplice in bringing Mary to the block 
on false and forged evidence, cannot thereforebe entertained, 
although there cannot be any doubt that he regarded her 
execution as a happy dehverance from a position of great 
pohtical embarrassment He was one of the commissioners 
on her trial, and on Mary hinting that the incriminating 
letters had been written by him, called God to witness 
that he “ had done nothing unbecoming an honest man ” 

By becoming suiety for the debts of Sir Philip Sidney, 
Walsingham, on account of a flaw in the power of attorney 
left by Sidney, found himself on Sidney’s death un- 
expectedly involved in pecuniary ruin. But, although 
one of the ablest and wisest of Ehzabeth’s councillors, his 
honesty had frequently ruffled her self-esteem, and she 
witnessed his embarrassments without deigning to lend him 
the smallest help. He died at his house in Seething Lane, 
London, 6th April 1590, in circumstances of so great 
poverty that his friends buried him in St Paul’s at night 
to save the expense of a pnbhc funeral. Walsingham 
was a Puritan in his religious principles, but was unable 
to obtam for the Puritans the consideration from Elizabeth 
he desired. He estabhshed in 1586 a divinity lectureship 
at Oxford , he was a general patron of learmng , and he 
encouraged Sir E. Halduyt and other navigators m their 
voyages of discovery. By Spenser he is described as 
“The Great Msecenas of this ago 
As well to all that civil acts professe 
As those that are inspired with martial rage.” 

A large ninnljer of Walalngliam’a letters and state docmnents are in the library 
of the British Mnsenm and State Paper OfSce, An account of hla embassies to 
France with letters and despatches Is contained In the Compleat Ambaisador, 
edited hy ar Dudley Dlgges, 16fi5 , the *• Heads of a Conference hettreen James VX 
and Sir S^ces Walslnghnni, September 1853,” Is published In voL I. of the Bannor 
tyne Miscellany , and bis “Journal from December 1570 to Api 11 1688 ”ls published 
invol vl Camden MiBcellanyiVSlV) The Aretuia Aartco, orVTaUvigliam's 
Prudenlied. Maxims for the Statesman and the Courtut , London, 1655, said to have 
been translated from the Spanish, was probably translated bj' another Walsingham 
than Sir ItanclA In Sir Robert Cotton’s Cottoni Posthuma Is a short article en- 
titled “Sir Francis Walslngham’s Anatomizing ot Honesty, Ambition, and 
JFortltnde ” 

WALTHAM, a city in Middlesex county, Massachusetts, 
United States, like the other so-called cities pd towns 
of New England is in effect a township, containing several 
bodies of urban population, together with rural districts. 
It is situated about 9 miles west-north-west from Boston, 
bemg in fact a suburb of that city, in a country of rounded 
hiHw of glacial gravel. Besides the large viliage of 
Waltham, there are comprised m the city five others, viz., 
Bleachery, Chemistry, New Church, Prospectville, and 
Robert’s Crossing. These have absorbed nearly all the 
population of the city, the rural inhabitants bemg com- 
paratively few in number. The population, by the State 
census of 1885, was 14,609, about one-fourth being of 
foreign birth. Waltham is known all over the world for 
its machine-made watches, of which over 1400 are turned 
out ^ily. It has also a cottou-miU, a bleachery, and 
watch-tool manufactories 

The present area of ‘Waltham was settled m 1680 by Ptuitana. 
In 1783 the town was incorporated, and in 1884 it received a 
city charter. 

WALTHAM ABBET, or Waltham Holt Cross, a 
market-town of Essex, England, on the borders of Hertford- 
shire and Middlesex, is situated on the Lea, near the great 
northern road, and on the Cambridge branch of the 
Great Eastern Railway, 13 miles north of Liverpool Street 
station, London. The town hes in a hollow, with streets 
for the most part crooked and narrow, and although many 
additions have lately been made it still retains much of 
the characteristic appearance of an old country town. Of 
the former magnificent abbey church the only portion of 
importance now remaining is the nave, forming the present 
pa-pinb church, the two easternmost bays of the nave being 
converted into the chancel It is a very fine specimen of 



340 W A L- 

N’orman, and in the opinion of Mr Freeman forms part of the 
original building of Harold, although others assign its date 
to the time of Henry I Only the western supports of the 
ancient tower now remain A tower corresponding with 
the present size of the church was erected in 1556 and 
restored m 1798. On the south side of the church is a 
lady chapel of about the end of the reign of Edward II or 
beginnmg of that of Edwaid III , containing some good 
decorated work. Bishop Hall became curate of Waltham 
in 1612, and Thomas Fuller was curate from 1648 to 
1668 At Waltham Cross on the great northern road, 
about a mile west of Waltham, is the beautiful cross 
erected (1291-94) by Edward I at one of the resting-places 
of the corpse of Queen Eleanor on its way to burial in 
Westminster Abbey. It is of Caen stone and is supposed 
to have been designed by Pietro Cavahni, a Koman sculptor. 
It is hexagonal in plan, and consists of three stages, de- 
creasing towards the top, which is finished by a crocheted 
spirelet and cross. The lower stage is divided into com- 
partments enclosing the arms of England, Castile and 
Leon, and Ponthieu. It underwent restoration in 1833, 
and a scheme for the same object was started in 1885. 
The old Elizabeth market-house that formerly stood m 
the marketHsq^uare of Waltham was taken down in 1852. 
The town is the seat of a county court for Epping division 
of Essex, and possesses a court-house erected in 1849 The 
royal gunpowder factory is in the immediate vicinity; and 
the town possesses gun-cotton and percussion-cap factories, 
flour -mills, malt Mins, and breweries. Watercresses are 
largely grown in the neighbourhood, and there are exten- 
sive market-gardens and nursenes, including Paul’s famous 
rose nursery. The area of the urban sanitary district of 
Waltham Holy Cross, which is identical with the parish of 
Waltham Abbey and is in the civil county of Essex and 
registration county of Middlesex, is 11,017 acres, the popu- 
lation being 5197 in 1871 and 5368 in 1881. 

Waltham appeara first m history as the hunting seat of the 
Danish thane Tovi or Tofi, the royal standard-bearer at whose 
wedding feast Hardicanute died The great forest on the edge of 
which it was built was long known a-s the forest of Waltham, hut 
the only portion of it now remaining is called Epping forest. A 
wonderful cross which had been found m Tovi’a land at Montacute, 
Somerset, was brought to Waltham, and Ton bmlt a church for 
its recaptioE, which was named the Church of the Holy Cross 
When the estate after being confiscsated to the crown came into the 
possession of Harold, he pulled down Ton’s church and built a 
new one of great magnificence, which was consecrated in 1060. 
He also founded a great secular college, which, though usually 
referred to aa an abbey, did not, as is pointed out by Mr Freeman, 
become a telimous bouse till the reign of Henry II. Shortly before 
the fatal battle of Hastings, Harold made a pilgnmage to Wedtham, 
bringing •With him many gifts, Hia body, which was first huned 
nnder a cairn at Hastings, was subsequently brought to Waltham 
and boned in the place of hononr by the high altar. The tomb 
was destrwed about 1S40 The site and properly of tiie abbey were 
given by Henry YIII. to Sir Anthony Denny, whose grandson. Sir 
Edward Denny, was created by James L baron of Waltham, and 
by Charles 1. earl of HorwicL The town obtained a grant of a 
market from Henry IIL 

See ** ArcUtactiire and Early History of Waltham Ahhey Church," hyE A 
PVoeman, and other papers in voL II. of TramacHans of the £uex Anhmological 
Boeietyx Thomas Fuller’s Eielory of Waltham AbhePi Stuhhs’a J?\nmdatioR of 
Waltham and Freeman's Norman. Congest. 

WALTHAMSTOW, a town of Essex, England, now 
Jiractieally a suburb of London, is situated a short dis- 
tance east of the river Lea, on a branch of the Great 
Eastern Eailway, 6 miles north of Liverpool Street station. 
The origbal village grouped round the church is of com- 
paratively small dimensions, but a large number of houses 
and villto have hben built along the high road, from 
which diverge a nttmber of streets and “ends.*’ The 
church of St Mary existed at a very early period, but the 
present building; cM^y of bric!^ was erected iu 1535 by 
Sir George Moaoux^ lord iflayot of London, and has under- 
gone frequent alteration and improvement. Besides other 
old brasses it contains in the north aisle the effigies in 


-W A L 

brass of Su George Monoux and Anne his wife. Among 
the other pubhc buildings are the town hall, erected in 
1876 at a cost of £4500, the hterary institute, founded in 
1882, and the working men’s club and institute There are 
a number of educational institutions, including a school of 
art connected with the science and art department of South 
Kensington, the Monoux grammar school, the Forest school, 
founded in 1834 in connexion -with Eing’s College, and 
the home for orphan boys. The benevolent and charitable 
institutions include the pubhc dispensary (1873), the 
Leyton and Walthamstow hospital home for children 
(1877), Sir George Monoux’s almshouses for thirteen 
poor men (1527), the Collard almshouses for ten married 
couples (1851), and the Squire almshouses for widows of 
decayed tradesmen In the vicinity are the reservoirs of 
the East London Waterworks Company. On the banks of 
the Lea there are flour-mills and an oil-mill. The popu- 
lation of the urban sanitary district (area 4374 acres) in 
1871 was 10,692, and in 1881 it was 21,716. 

In Domesday the name occurs as Welamestun In the reign of 
Edward the Confessor it belonged to Waltheof, son of Siward, earl 
of Horthumherland, who married Judith, niece of the Conqueror, 
who betrayed him to his death in 1076 The estate subsequently 
passed to Guy de Beauchamp, earl of Warwick, and on the attainder 
of Thomas in 1396 reverted to the crown. Afterwards it came 
into the possession of Edmund Beaufort, duke of Somerset; from 
the Somersets it passed to Sir George Eodney, and subsequently it 
came to the Maynard family. It is supposed to have been the 
birthplace of George Gascoigne the poet (d 1677) Sir William 
Patten, commissioner of the navy, the friend of Pepys, had his seat 
at Walthamstow, and was frequently visited there oy Pepys 

WALTHER, Beeithabd (1430-1604), astronomer, was 
bom at Nuremberg in 1430. He was a man of large 
means, which he devoted to scientific pursuits When 
Rboiomontahus {qv) settled at Nuremberg in 1471, 
Walther built for their common use an observatory and 
a printing office, from which numerous calendars and 
ephemerides were issued, which became of great importance 
for the voyages of discovery At this, the first German 
observatory, clocks driven by weights were first used in 
astronomical observations m 1484 The observations, con- 
tmued until Walther’s death m May 1604, were puhhshed 
by Schoner in 1644, and by SneU in 1618, as an aiipendix 
to his edition of Landgrave William’s observations. 

WALTHER VON DER VOGELWEEDE (c. 1170- 
c. 1230), the most illustrious of the German minnesLnger, 
■pvas born m Tyrol between 1165 and 1170. He belonged 
to a noble family, but had no hereditary possessions At 
an early age he seems to have given evidence of an apti- 
tude for poetry, and his genius was developed under the 
influence of the older poet Reinmar, whom he soon far 
surpassed. His earbest patron was the young and 
bnliiant Duke Frederick of Austria, at whose court m 
Vienna he spent several years After Duke Frederick’s 
death Walther betook himself to King Phihp, at whose 
coronation in Mainz, on the 8th September 1198, he was 
present King Phihp appreciated his genius, but nothing 
is definitely known as to their relations to one another, or 
as to the causes which brought their connexiou to an end. 
After a short stay at the court of Duke Leonhard of 
Cannthia Walther went to Eisenach, where poets were 
always welcomed by the landgrave Hermann Here he 
remained until 1211, when the landgrave, in deference to 
the pope, joined some other princes in an attempt to secure 
the crowu for the prince afterwards known as Frederick 
IL Walther, who disapproved of this policy, soon after- 
wards entered the service of the emperor Otho , but, the 
emperor having proved unfriendly towards him, he associ- 
ated himself with the cause of Fredenck, who greatly 
pleased him by granting him a small fief near Wurzburg, 
thereby gratif^ug a wish the poet had often expressed. 
He might now have led a settled life, but he had so long 
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been accustomed to go from court to court that it was 
appareutly hard for him to hve without the excitement of 
travel and adventure In 1217 he was at the court of 
Duke Leopold of Austria, after whose departure for the 
Holy Land he appears to have been received first by 
the duke’s uncle, Henry of Medhk, then by Berthold of 
Andechs, the patriarch of Aquileia On the return of 
Duke Leopold Walther agaiu spent some time with him , 
but in 1220 he joined the retinue of the imperial vicar 
Engelbert of Cologne and Frederick H,’s son, Henry, to 
whom he seems to have acted as tutor In 1 224 Walther 
retired to Wurzburg, where, although living in privacy, 
he watched closely the course of public affairs. He may 
have taken part in the crusade of 1228, but he certainly 
did not reach Palestine He died about 1 2 30 at Wurzburg, 
where, under a tree in the Laurence garden of the new 
mmster, a stone was long pointed out as that which, 
according to tradition, marked his grave A new monu- 
ment to him was erected at Wurzburg in 1843, and a 
statue of him was unveiled at Innsbruck in 1877. 

Walther von der Yogelweide was a poet not only of exquisite 
sensibility, but of a frank, independent, and manly character 
He lived in a troubled age, when church and state were often in 
deadly conflict. In this stru^le, in which he took keen interest, 
hia sympathy was wholly with the imperial cause, and he did 
much to influence opinion by the vigour with which he attacked 
the extravagant pretensions of the papacy. While defending the 
rights of secular rulers, he did not forget their duties, and many 
of his verses — considering the period to which they belong— display 
a remarkably clear and generous conception of the principles of 
humanity and freedom In wnting of love, the favourite subject 
of the minnesanger, he had all the brightness, freshness, and gaiety 
of the best of his contemporaries, and he excelled them in his deli- 
cate appreciation of the noblest womanly qualities. His love of 
nature, especially m tbe season of spring, was an essential element 
of his intellectual and emotional life, and gives an enduring charm 
to the poems in which it is incidentally or indiiectly expressed 
He was a master of all the forms of verse used in Middle High 
German, and the perfection of his rhythm and diction, comhmed 
with the depth and wide range of his ideas, secures for him an 
ondurmg place in the front rank of the lyrical poets of lus country 

A. critical edition of his poems was Issued by Lachmann in 1827, and tliera 
have been later editions bv Wackemogel, Bleger, and Pfeiffer. There are 
renderings Into modem German by Slmrock, Koch, and Welske. An admirable 
biography of the poet was written by Uhiand (1822) Biographical and critical 
studies have also been written by Renss, Rieger, Menael, and Bdse 

WALTOH, or Wj^-lton-le-Dalb, a township of Lanca- 
shire, is situated on the south bank of the Ribble, 1|- 
males south-east of Preston. The township includes the 
town of Walton-le-Dale, the villages of Bumher Bridge 
and Higher Walton, and several hamlets The Kibble is 
crossed by a stone bridge of three arches erected in 1782, 
connecting Walton-le-Dale with Preston. The church of 
St Leonard, situated on an eminence to the east of the 
town, was originally erected in the 11th century The 
earliest portions of the present building are the chancel 
and tower, in the Perpendicular style, the nave having 
been rebuilt in 1798, while the transepts were erected in 
1816. The nave was re-pewed in 1855 and the chancel 
restored in 1864 There are a number of interesting old 
brasses and monuments. A working men’s institute was 
built in 1881. Cotton-spinnmg is carried on, and there 
are market-gardens m the vicinity. The population of 
the urban sanitary district (area 4683 acres) was 8187 m 
1871 and 9286 in 1881. 

Walton occupies the site of a Koman station, probably that of 
Ooecium. The manor was ^nted by Henry de Lacy about IISO 
to Eobert Banastre, It afterwards passed by mamage to the 
Langtons, and about 1592 to the Hoghtons of Hoghton. Walton 
was the pnncipal scene of the CTeat battle of Preston, fought on 
the 17th Au^t 1648 between (komwell and the duke of Hamilton 
In 1701 the duke of Norfolk, the earl of Derwentwater, and other 
Jacobites incorporated the town by the style of the “mayor and 
corporation of the ancient borough of Walton ” In 1716 tie pass- 
age ,of the Eibble was bravely defmded against the Jacobites by 
Parson Woods and bis p^iahionera. 

WALTOH, or Waiton-oit-thb-Hiij:., a township of 
Lancashire, il^gland, now practically a suburb of laver- 
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pool, 3 miles north-east of the central station. It con- 
sists largely of villas and the better class residences, 
but a considerable portion of the Parish Church distnct is 
occupied by labourers and artisans. The parish church, 
dedicated to St Mary, was originally founded in 1326, 
but has all been rebuilt within recent times, the nave in 
1742, the chancel in 1810, and the embattled western 
tower in 1831-32 There are also situated within the 
township the West Derby union workhouse, erected in 
1868 at a cost of £10,000, the borough prison, 1855, 
£180,000 (which, however, is by a special Act of Parlia- 
ment included within the borough of Liverpool ) ; and the 
county police station, 1885, £8000 One of the attrac- 
tions of Walton IS Stanley Park, 100 acres m extent, 
opened in 1870 at a cost of £200,000. In the neigh- 
bourhood are also the Liverpool parochial cemetery, the 
Anfield Park cemetery, and the Kirkdale cemetery. The 
population of the urban sanitary district (area 1907 acres) 
in 1871 was 6449, and in 1881 it was 18,536 

The pamh of Walton originally included Liveroool, which was 
separated from the mother ^urch in 1699. At Domesday it was 
held by a Saxon named Winestan, and subsequently it was for 
some centuries in the possession of a family who took from it their 
name Tbe eail of Sefton is now lord of the manor. 

WALTON, Bria 27 (1600-1661), bishop of Chester, 
and editor of the great London Polyglott Able, was bom 
at Seymour, m the district of Cleveland, Yorkshire, in 1600 
He went to Cambridge as a sizar of Magdalene College in 
1616, migrated to Peterhouse in 1618, was bachelor in 1619, 
and master of arts in 1 623. After holding a school master- 
ship and two curacies he was in 1626 made rector of St 
Martin’s Orgar in London (1626), where he took a leading 
part in the contest between the London clergy and the 
citizens about the city tithes, and compiled a treatise on 
the subject, which is printed m Brewster’s Collectanea^ 
1752 His conduct in this matter displayed his ability, 
but his zeal for the exaction of ecclesiastical dues was 
remembered to his hurt in 1641 in the articles brought 
agamst him in parliament, which appear to have led to the 
sequestration of his very considerable preferments ^ He 
was also charged with Popish practices, but on frivolous 
grounds, and with aspersing the members of parliament 
for the city. Up to this time he was perhaps more an 
active ecclesiastic than an eager student. In 1642 he was 
ordered into custody as a delinquent ; thereafter he took 
refuge at Oxford, and ultimately returned to London to 
the house of Dr AiUer, dean of Ely, whose daughter Jane 
was his second wife. In this retirement he planned and 
executed bis great work, a Polyglott Bible which should 
be completer, cheaper, and provided with a better critical 
apparatus than any previous work of the kind (see Poly- 
glott). The proposals for the Polyglott appeared m 1662, 
and the hook itself came out in six great folios in 1667, 
having been printing for five years. England had at this 
time a band of BibHcal and Oriental scholars of unusual 
distinction, and Walton could reckon among his active 
helpers Usher, Lightfoot, and Pococke, Castle, Wheelock, 
and Patrick Young, Hyde, Thomas Oreaves, and others of 
less note. The great undertaking was supported hy hberal 
subscnptions, and Walton’s pohtical opinions did not de- 
prive him of the help of the Commonwealth ; the paper 
used was freed from duty, and the interest of Cromwell in 
the work was acknowledged in the original preface, part 
of which was afterwards cancelled to make way for more 
loyal expressions towards that restored monarchy under 
which Oriental studies in England immediately began to 
languish. To Walton himself, however, the Eeformation 

^ He was from January 1636-86 rector of Sandon, m Eesex, where 
his first wife, Anne Claxton, is buried. He appears to have also been 
a prebendary of St Paul’s, and for a very short time he had held the 
rectory of Bt Giles in the Pidds, 
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brought no disappointment. He -was consecrated bishop 
of Chester in December 1660. In the foUowing spring 
he was one of the commissioners at the Savoy Conference, 
but took little part in the business In the autumn of 
1661 he paid a short visit to his diocese, and retummg to 
London he fell sick and died on 29th November. 

However mach Walton was indebted to his helpers, the Polyglott 
Bible 13 a great monument of industry and of capacity for directmg 
a vast undertaking, and the Prolcgonum (separately reprmted by 
Bathe, 1777, and Wrangham, 1826) show judgment as well as 1^- 
mg The same qualities appear m Walton’s Considerator Comiderea 
(1659), a reply to Dr John Owen’s Oonaiderations, who thought 
that the accumulation of material for the revision of the received 
text tended to atheisui Among Walton’s works must also be 
mentioned an IiitTodiictio cd I/BctioJiBm JjvngiutTWiYi OTxwtudvwni 
(1664. 2d ed. 1655), meant to pi*epare the way for the Polyglott 
Sea Henry J Todd, Mmoin ofthtUfsand WrUingt of Walton, London, IBM, 
In a Tols., of wlilch the second contains a reprint of Walton a answer to Owen 

WALTON, IZAAE (1593-1683), author of The Compleat 
Atigler, hooked a much bigger fish thau he angled for 
when he offered his quaint treatise to the public There 
is hardly a name in our literature, even of the first rank, 
whose immortalilgr is more secure, or whose personahty is 
the subject of a more devoted cult. Not only is he the 
sacer vatea of a considerable sect in the religion of recrea- 
tion, but multitudes who have never put a worm on a 
hook — even on a fly-hook — ^have been caught and securely 
held by his picture of the delights of the gentle craft and 
his easy leisurely transcript of his own simjile, peaceable, 
lovable, and amusing character. 

A succession of devotees have supplemented by patient 
inquiry what he tells us of himself. He was born at 
Stafford iu August 1693 ; the register of his baptism gives 
his father’s name as Jervis, and nothing more is known 
of his parentage. He settled in London as a shopkeeper, 
and at first had one of the small shops, seven and a half 
feet by five, in the upper story of Gresham’s Eoyal Burse 
or Exchange in CJornhilL In 1624 he had a shop in Eleet 
Street opposite the Temple, and was described as a Imen- 
draper In 1632 he bought a lease of a house and shop 
in (Chancery Lane, and was described as a “ sempster ” or 
milliner.^ His first wife, married in December 1626, was 
Eachel Floud, a great-great-niece of Archbishop Craumer ® 
She died in 1640. He married again soon after, his 
second wife being also of distinguiahai clerical connexion, 
Anne Hen — the pastoral “Kenna^’ of The AngUr^s Wish 
— sister of Thomas Ken, afterwards bishop of Bath and 
Wells, When the civil wax broke out, he retired from 
husiness. He had houghs some land near his birthplace, 
Stafford, and he went to live there, hut, according to 
Wood^ spemfc must of hib time “in the families of the 
fiTVtw tftnt etergjfmen of England, of whom he was much 
beloved.”^ ' His second wife died in 1662, and was buried 
iu Worcester cathedral church, where there is a monument 
to her memory One of his daughters married Dr 
Hawkina, a prebendary of Winchester, in whose house he 
died in December 1683, at the age of ninety. The last 
forty years of his long life seem to have been spent in. 
ided leisure and occupation, the old man travelling here 
and there; visiting his "eminent clergymen” and other 
hretferen of the angle, compihng the biographies of cou- 
spirits, and collectmg here a little and there a little 
fortdib ezda^eomut of his famous treatise. 

^ TiBafiacatiatewte of The'Cam^leai Aitglsr^ns puWtsbed in 1868, 
hwt pjaeaM continued to add to its completeness in 
hia leiiraaraiy.Way |i» % quartet of a centnry. There was a seoond 
edition ^ 18S^, a m 1651 (identical with that of 1664). a 
fotccth in 1688, aaid a fifi® ^ 16^6; In Ihis last edition the 
thhteeu^^ehapte^el^tlCiuriidttsthave^oWii to twenty-one, and a 
saaonid part #tded h^<nns friond atsd brother ang^r 

GhjaaieavottODi wSotoefcair^We«ttftoi*'’whcraW«ltonhadlefthim 
aad Completed Im iiathnrfliA yrd the of ffids. 


Walton did not profess to be an expert with the fly ; the fly-fishii 
m hia first edition was contributed hy Mr Thomas Barker, a retm 
cook and humorist, who produced a treatise of his own 3^1659 


^ Thsrt wasmor^ miHiiia^in 
his location near the fathionabb Temple. 

* See JfoUs and Qumes^ Nov. 16, 1876. 


les in these days; hence 


but in the use of the hve worm, the grassh(mper. and the frog 
"Piscator" himself could speak as a master The famous passage 
about the frog— often misquoted about the worn— use him as 
though you loved him, that is, harm him as little as yon may 
possibly, that he may live the longer ’’—appears in the on^al 
kition The additions made as the work giew were not merely to 
the didactic part, happy quotations, new turns of phrwe, songs, 
poems and anecdotes were introduced as if the leisurely author, 
who wrote it as a recreation, had kept it constantly in his mind and 
talked it over point by point with his numerous brethren, ^ere 
were originally only tivo interlocutors in the opening scene, Pisca- 
tor” and “Viator’% hut in the second edition, as if in answer to 
an objection that "Piscator” had it too much in his ovm way m 
praise of angling, he introduced the falconer, “Auceps,’ changed 
^‘Yiator" into “Yenator,” and made the new companions each 

dilate on the joys of his favourite sport 

Although The Gompleat Angler was not Walton s first literary 
work, hiB leisurely labours as a biographer seem to have grown out 
of his devotion to angling It was probably as an angler that he 
made the acquaintance of Sir Henry Wotton, hut it is clear that 
Walton, whatever lus education and breeding may have been, 
must have had more than a love of fishmg and a humorous tempei 
to recommend him to the fnendsliip of the accomplished ambas- 
sador At any rate, Wotton, who had intended to write the life 
of John Donne, left the task to Walton, who had lamented his 
pastor’s death in an Elegy in 1683, and now completed and pub- 
lished the life, much to the satisfaction of the most learaed critics, 
in 1640. Sii Henry Wotton dying in 1689, Walton undertook his 
life also; it was finished m 1642, and published m 1661. His 
life of Hooker was published in 1662, George Herbert in 1670, and 
Bishop Sanderson in 1678. All these subjects were endeared to 
the biographer by a certain gentleness of disposition and cheerful 
piety; Siree of them at leas^ Bonne, Wotton, and Herbert, were 
anglers Their lives were evidently wntten with loving pains, m 
the same leisurely fashion as his Angler, and like it are of value less 
as exact kno’^ledge than as harmonious and complete pictuxes of 
character Walton also rendered affectionate service to the memory 
of his friends Sir John Skeffington and John Ohalkhill, editing 
with prefatory notices Skeffington ’s Eero qf Zorenzo in 1662, and 
Chalkhill’s* Theahna and aiecerchus a few months before Ms own 
death m 1683. Two pohtical letters, published in 1680, under the 
title Love and Truth, though conciliatory enough in temper to be 
Walton’s, are ascribed to him on somewhat doubtful authority (see 
Zoucb's Ldves, vol ii p S87, ed 1817), 

There ore hlngrapWee of 'Walton himself by Sir John Htfwldns (prefixed to an 
edition of the Angler, 1760), Dr Zonch (appended to an edition of tlie iieM, 1798), 
and Sir Hania Nicolas (prefixed to an edition of the Angler, 1886) There are 
notices also, with addlilinial scraps of fact, annexed to two great American 
ftOtrtnfint, Bethnne’s (1847, parHcnlarl} splendid) and Dowlings (186^ A fac- 
simile of the orlj^nal edition of the Angier was Issued by Bageter In ISlO^MOther 
by EUiot Stock In 1876 ^ (W M ) 

■WAN-OHOW-FU, a prefectural city iu the Chanese 
province of ChS-keang, aud one of the porta opened by 
treaty to foreign trade, is situated (28“ 1' N. lat. and 
120“ 31' E. long ) on the south hank of the river Gow, 
about 20 miles from the sea The site is said to have 
been chosen by Kwo P’oh (276-324 ad,), a celebrated 
antiquary 'who recognized in the adjacent mountain 
peaks a correspondence 'with the stars in the constellation 
of the Great Bear, from which circumstance the to'wn was 
first known as the Tow, or Great Bear, city. Subsequently, 
however, the appearance in its vicinity of a white deer 
carrying a flower m its mouth was deemed to be so favour- 
able an omen as to more than justify the change of its name 
to Luh, or Deer, city. Its jiresent name, which signifies 
the “ mild district,” and which is correctly descriptive of 
the climate, though not of the inhabitants, was given to it 
duri ng the lost dynasty (1368-1644). The walls, which 
w^ huilfc in the IDth century, axe about 6 miles in 
circurafenenee, 35 feet in height, and 1 2 feet broad at the 
top. The gates,-S8ven inn'ttraber) were put up in 1698. 
Wfin-chow is about 1563 miles by road from leaking and 
600 fro»<Haiakow. The country in the neighbourhood of 
the tcwn is hdly and pretty, while opposite the nurth-'West 


*^Thfl eadstanca-of ChaBdull was cailad in question by E. W. Singer 
m 1820, and tbe pastoral supposed to ‘he Walton’s own* Thora can be 
Irtfle doabt the* -the poet is tha same- .person whose tonsb is iu Win- 
chester cathedral, and that Walton was aiinply mistaicai lu deacribmg 
Tirnn as " an acquamtant and friend of Edmund Spenser.” 
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gate “Conquest Island” forms a picturesque object. The 
island is, however, more beautiful than bealtby. Tbe port, 
wbicb wa.s opened to foreign trade m 1876, has not justi- 
fied tbe great expectations wbicb were formed of its prob- 
able success as a commercial centre. 

la 1886 the unporta (excluding treasure) were valued at £118,710, 
and tbe eamorta at £26,751, 44 vessels entered, of wbieb one only 
was Bntisn, and 45 cleared A noticeable feature in tbe year’s 
return is tbe falling off in tbe quantity of opium unported, — only 
25 piculs, 62 per cent leas than tbe average of tbe previous three 
years. Tbe principal item of import is cotton goods, wbicb showed 
an increase of 12 per cent, over tbe same average Kerosene oil, 
matches, window-glass, sugar, dates, and old iron are among the 
chief goods imported, \™ile among tbe exports kittyaob or 
nmbreSas, timber, oranges, and tea figure prominently 

WAblDERIN'G JEW. See Jew, WANDEEiNa 
WAITSTEAE, a village of Essex, England, now really 
a London suburb, is situated on a branch of tbe Great 
Eastern Railway (Snaresbrook station), 8 miles by rail 
north-east of Liverpool Street station. It possesses tbe 
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usual characteristics of tbe better-class eastern suburbs of 
London Wanstead Park, 184 acres in extent, was opened 
in 1882. A feature of Wanstead is Eagle Pond or Lake, 
10^ acres in extent At Lake House Hood wrote Tybiey 
Hall Tbe population of tbe urban sanitary district (area 
about 1072 acres) is estimated to have been 4311 in 1871, 
in 1881 it was 5362. 

"Wanstead is supposed to have been a Koman station. It belonged 
to the monks of St Peter’s, Westminster, and aftei wards to the 
bishop of London, of Avbom it was held at Domesday by Bolpb 
Fitz Bneu. In the reign of Henry VIII it came into tbe posses- 
sion of the crown, and in 1549 it was bestowed by Edward Vl on 
Lord Bicb, whose son sold it in 1577 to Bobert, earl of Leicester. 
The oiiginal manor house was rebuilt by Lord Chancellor Rich, 
who waa here visited by Queen Elizabeth in 1561, and for her enter- 
tainment Sir Philip Sidney wiote a dramatic mterlude which was 
played befoie the queen at Wanstead garden, and is piuited at the 
end of the Arcadia Sir Richaid Child, afterwaids earl of Ty^ey, 
built the splendid mansion of Wanstead House in 1715 (demolished 
in 1822), in which the pnnce of Conde and otheis of the Bourbon, 
family resided during the leign of the first Napoleon, 
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TT7HATEVER definition of tbe word "army” (see 
YY Armv ) be adopted, tbe fact that it is a body of 
men organized for tbe effective employment of ams is 
tbe essence of it. Hence tbe nature of tbe most effective 
organization and employment of armies in active warfare 
at any given period bas always turned upon tbe nature of 
tbe arms m use at tbe time Tbe laboratory and work- 
shops of science in recent years have in fact produced and 
forced on a change in tbe nature of fighting, of a kind 
which it is safe to say never entered tbe mind of any one 
of tbe inventors whose skill made it necessary. And yet 
tbe change is of such a kind that, though due to tbe 
development of very material things, as, for mstance, tbe 
greater rapidity of fire, tbe greater range of weapons, and 
tbe like, it is much more remarkable m its effect on tbe 
spirit of armies and tbe nature of figbtmg discipline than 
in almost any other aspect. 

In all periods of war, under all conditions of arms, the 
moral forces which affect armies have been tbe great 
determining factors of victory and defeat. Erom a date 
much earber than tbe day when Osesar, defeated at Dyr- 
racbium, gained tbe empire of the world by so actmg as 
to restore the moi'ale of bis army before tbe great contest 
at Pbarsalia, it bas been on this mce feeling of tbe moral 
pulse of armies that tbe skill of great commanders bas 
chiefly depended. In that respect there la nothing new 
in tbe modern conditions of war. But tbe sequence by 
wbicb tbe development of arms bas changed tbe moral 
pivot of mibtary power in our own times is so remarkable 
that it deserves to receive a somewhat careful historical 
statement at the outset of this article Unless it is under- 
stood tbe lessons of modern fighting cannot be learnt , for 
there bas not yet occurred a modern war m wMcb tbe 
prmciples of modern fighting, as they are now universally 
understood among tbe most thoughtful soldiers of all 
nations, have been debberately applied to action, after 
those principles have been realized and worked out in 
practice during peace time And yet it is among tbe first 
oE these principles that for success iu our days careful 
peace practice, adapted to the actual conditions of fighting, 
must precede tbe entry on a campaign. ’When letters 
from tbe seat of war in 1866 brought borne to Europe 
tbe effect wbicb tbe breech-loader was producing iu deter- 
mining tbe contesl^ tbe first impression was that of simple 
consternation. ' It was supposed that Prussia, by the 
possesion, of that weapon alone, bad made herself mistress 
of Europe. Gradually it came to be known that tbe secret 


of Prussian power lay, not in her breech-loader alone, 
but at least as much in her perfect organization. In 
1870 her scarcely less startling successes tended for a 
time to produce an effect almost as bbndmg upon tbe 
eyes of those who watched them. There was a dis- 
position to assume that whatever bad been done in tbe 
war by tbe Prussians was, by tbe debberate choice and 
determination of tbe best and most successful soldiers iu 
Europe, shown to be tbe best thing that could be done under 
tbe circumstances. Tbe exhaustive statement of facts 
contained mtbe Prussian official narrative and in the regi- 
mental histones, and the evidence of eye-witnesses innumer- 
able, have, however, gradually made it evident tbat^ valuable 
EtiS tbe experiences of tbe 1870 campaign unquestionably 
are for soldiers of all nations, tbe Prussian successes were 
certainly not due to tbe carrying out of what are now 
regarded by tbe best Prussian officers themselves as tbe 
principles of action which ought to determine practice in 
future wars But during the course of tbe war itself tbe 
Prussian army, prepared by tbe soundest peace training 
to adapt itself to whatever conditions it met with, vras 
continually and progressively modifying its practice under 
tbe experience of conditions wbicb it had been impossible 
fully to anticipate. 

It is ujion the surface of tbe facta that tbe extreme loss 
of life suddenly occasioned at paiticular points by tbe 
effectiveness of tbe fire of tbe new weapons, both of artillery 
and infantry, compelled tbe gradual abandonment of close 
formations of men, massed together m dense columns or 
even in closed lines, and tbe gradual adoption of what are 
known as “skirmi^ug" or open order formations. In 
other words, when the French fire fell upon tbe sobd 
columns of tbe advancmg Prussians, tbe column m- 
stmctively scattered- Tbe officers and non-commissioned 
officers were often lost m very large proportion, and daring 
tbe actual course of tbe fiigbting, without any preconceived 
idea on tbe subject, a method of attack was adopted wbicb 
proceeded by successive swarms of dispersed men taking 
advantage of sueh shelter as tbe ground permitted. The 
noise of tbe rapid breech-loader, and the crash of an artil- 
lery able to fire much more frequently than in former 
campaigns, and, moreover, accumulated iu much greater 
masses than bad ever been the case before, words 
of command inaudible at a distance. Hence it came to 
pass that small parties of men, once launched into an 
infantry fight, were virtually beyond all control on tbe part 
of superior officers. All that these could do to influence 
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the action was to determine the direction and otject of the 
first attack of each fraction, and then to furnish it with 
fresh supports at the proper moment, sending them forward 
in such a way as to cause their blows to be dehvered m 
the most teUing direction 

Here then was the great change which had come about, 
produced, as has been said, by the efficiency of the new 
weapons, but rendered possible by those changes m the 
characteristics of the men of whom armies are composed, 
which had arisen from altogether different circumstances, 
such as the high educational standard of the Prussian 
nation, and the introduction into the ranks of highly culti- 
vated classes. The army, at all events m battle, was and 
could be no longer a mere mechanical weapou in the hands 
of its commander. If this latter could not infuse into it a 
spirit of hearty willmg co-operation and intelhgent subor- 
(hnation, chaos and chaos only must ensue. For the very 
essence of the old forms of fighting in battle, as they had 
been inherited from the time of Frederick the Great, and, 
though modified by Napoleon, had yet in this respect re- 
mained the same, was that battle movements were led up 
to and prepared for by an elaborate system of drill, so ar- 
ranged that by the issue of predetermined words of com- 
mand the officer leading at least a division of an army could 
decide precisely the formation it was to assume and the 
movements it was to make in battle Now, though no 
doubt many of the pre limin ary movements could still be 
accomplished in accordance with the old drill, yet, for at 
least &e very mile and a half over which the issue had 
actually to be fought out, dnil had vanished, as far at all 
events as the mfantry were concerned. All effective move- 
ments and co-operation depended on perfect organization, 
and on a training which made every officer and every man 
know almost instmctively what to do and what decisions 
to form as each emergency arose The Germans had in the 
largest sense perfected their organization, not merely in its 
form, itself a matter of no small importance, but in its pre- 
paredness for battle action. This had been done chiefly 
by keeping and training together much larger units of 
command &an had ever been organically worked together 
before By “orgamc working ” we specifically mean such 
work as le^ each man to !^ow by long habit what the 
part assigned to him is, and how to contribute his share in 
bringing about the result desired by his general. In the 
artide Armv will he found an exhaustive statement of the 
succesedve/oma which army organization has assumed at 
diffetent periods of history. With regard to these forms, 
reprewnfing as they do the condition of an army in a state 
of teSt^ suffice it to say that the ancient proverb about 
new wine and old bottles applies perfectly. It would 
not have been possible for the Germans to have secured a 
complete correspondence of workmg, a unity amid great 
diversity, without having devised a form of organization 
which assigned to every man an adequate share of work and 
of responsibility, by bringing a limited number of men at 
each step under the authority of one, those so placed in 
authority heing themselves at the next stage, in limited 
number, also under one man's authority. But the very idea 
of organization imphes more than thus mere perfection of 
form It implies also, as animating the whole body, a 
spirit devefoped by careful traimng, a mutual reliance on 
the oeirtainty of the adherence of ^ to known principles 
of acticm. 

Tffie essential change then, which appears to have come 
over modem war may he stated thus. Huder the condi- 
tions of the past the general in command of an army relied 
upon its perfection in dnil and in formal manoeuvres for 
enabling him to direct it with success against the weak 
points of an adveiteaiy. Now he must depend instead 
upon the perfection of its organization -and of a training 


adapted to make each man ready when required to apply 
sound pnnciples m every emergency, and, above all, as 
soon as possible voluntarily to place himself under authority 
again so as to secure unity of action. To summarize this 
statement m a single sentence, and employing the word 
organization in the larger sense explained above, the change 
consists m the substitution of organization for drill as a 
means of battle-action. In other words, a hving organism 
must take the place of a mechanical instrument. 

It will be seen at once that the perfection aimed at, 
involving as it does not merely a mechanical learmng, by 
rote and dnll-aergeant, of required changes of position, is 
of a much higher order both for the mdividual man and 
for the whole body than was the case under the old con- 
ditions. On the other hand, it is not possible that the 
practical performance should so nearly approach the ideal 
as happened formerly Hence, great as was the excellence 
of the Piussian armym 1870 as a whole, yet the more 
thoroughly that campaign is studied the more manifest 
will be the mistakes in point of details committed by 
subordinate actors. It is in the nature of things im- 
possible that this should ever be otherwise under the con- 
ditions of war which are now established. When the choice 
of action in detail is left to so many hands the possibilities 
of mror are multiplied mdefinitely. 

It is clear from what has been said that a change Applica- 
of the most complete character has come over the very honor past 
principle by which armies are held together. It is 
no means surprising, therefore, that a few soldiers should andtacte 
have arrived at the conclusion that, because of the import- 
ance of this change, all past experience of fighting has 
c^ed to he of any importance to him who would under- 
stand tile principles of war as they exist to-day. On the 
other hand, others of far higher authority have declared 
it to be certain that change has only affected that branch 
of the art of war which is called tactics, and that the 
other branch, or strategy, is in no way affected. We are 
not able to subscribe absolutely to either of these state- 
ments. But before stating our views it will he convenient 
to define the terms employed. By strategy we under- 
stand “the art of rightly directing the masses of troopb 
towards the object of the campaign.'’ Of modern tactics 
no better definition perhaps has ever been given than that 
of Sir Edward Hamley. After definmg the limits of 
either subject thus — “ the theatre of war is the province 
of strategy, the field of battle is the province of tactics,” ^ 
he describes the manceuvres of a modern battle-field as 
“the quick orderly change of highly trained and flexible 
masses of men from one kind of formation to another, or 
their teanaference from point to pomt of a battle-field for 
purposes which become suddenly feasible in the changing 
conme of action.” 

It is necessary, in discossmg the application of past 
experience to modern war, to make intelligible the dis- 
tinction between these two fields of experience, because 
undoubtedly the changes wrought by time affect the two 
great parts of the art of war in very different ways and lu 
a very different degree. But iu fact there are many parts 
of the study of tactics which are not strictly mcluded withiu 
its province when that is limited to the field of battle. 

The distinction between the two provinces having been 
understood as a general idea^ it will be seen at once how 
it has happened that in the varied incidents of warfare it 
has become necessary to apply the terms “ tactics ” and 
“ strategy ” to other matters. For no army can determine 
for itself or know beforehand absolutely what will be a 
field or a day of battle. Hence it is necessary throughout 
almost the entire course of a campaign to take those pre- 
cantions and to take into account those oonsideratione 
^ Opmiiomof TFar, 4th ed., pt. m ch j ; pt, vl ch. t 
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which apply properly to the period of actual combat. 
ThuSj though an enemy may in fact be many marches dis- 
tant, it is necessary to provide against his possible attack, 
by havmg some troops always on the alert whilst others 
are marching with all the ease and security which the pro- 
tection of these procures for them It is necessary also in 
a similar manner to have protection for the repose of an 
army, and to detail troops for this purpose. All the 
questions, then, which concern the fixing of “advanced 
guards” and “rearguards,” which protect the front and 
rear of an advancing army, and the “ outposts,” which 
protect an army at rest, are usually included in the study 
of tactics, though in many instances they may have nothing 
to do with a battle-field. But again, though the campaign 
— the large field of war which concerns the marches and 
movements of armies striving against one another to obtain 
positions of vantage for the actual combat — is the province 
of strategy, yet it may well happen that on the actual 
battle-field it is necessary to take account, not only of those 
circumstances which wall help to secure victory in the 
fight, but of the effect which victory or defeat wiU have 
upon the campaign All these considerations we necessarily 
regard as “ strategical,” even though they occupy our mmds 
on a battle-field. 

Tliaart For it must be emphatically asserted that there does 
never has existed, and never, except by pedants, 

* ® of whom the most careful students of war are more im- 
patient than other soldiers, has there ever been supposed 
to exist, an “ art of war ” which was something other than 
the methodic study of military history Those who have 
most assisted in making the study sufficiently methodic to 
enable it to be of practical profit in their own profession 
to soldiers for future use, or to historical students in 
watching the play of mind between great commanders, have 
been invariably the most emphatic in denouncing all 
attempts to formulate a systematic senes of “ rules of 
war.” Among generals. Mack, the unfortunate Austrian 
who surrendered at Ulm to Napoleon, and in our own 
time Count Palikao, who had made himself the laughing- 
stock of the English staff during the advance on Peking, 
and who was afterwards responsible for bringing about the 
catastrophe of Sedan, have been the great sticklers for 
the “rules of war.” At least once Count Palikao, in 
China, came without his sword to look on at the success 
of operafeLons which he had denounced as “contrary to 
eveiy maxim of war.” On the other hand. Sir Edward 
Hamley, who has done more than any other Englishman 
to make known to English officers the value of a methodical 
treatment of the study of campaigns, has most vigorously 
denounced such talk as this. 

“ Nothing 13 more common,” he writes “ than to find m -writings 
on military matters reference to the ' rules of -war,’ and asseriaons 
each, as that some general ‘violated every principle of -war,* or 
that some other general owed his success to ‘ knowing when to 
dispense with tlie rules of war.’ It would be difficult to say what 
these rules are, or in what code they are embodied j and an 
inquirer, who is somewhat puzzled, perhaps, to understand how 
the highest proficiency can bo displayed m a science by defiance of 
its principles, had better resolve to base his own conclusions upon 
fact and reason alone, when he vill probably discover that such 
cnticisms have only very vague ideas for their foundation.” 

Jomini, a very eminent authority in hi8 day, though not 
a httle disposed to somewhat exact definition, and perhaps 
sometimes to over-pedantic statement, has with very httle 
difference expressed the same view. Clansewitz, probably 
the most profound of all military students, has even more 
emphatically declared that the theory of the art of war is 
valuable, Just m so far as it assists to guide a man through 
the vast labyrinth of military experience, and to prepare 
hismmd to be ready to act for itself under the emergencies 
of actual war ; but, he adds, “it must renounce all preten- 
sion to accompany him on to the field of battle.” Both he 


and Jomini agree in asserting that it must have become 
with him an instinct, almost absorbed into his blood, to be 
of any value to him. “ The wise teacher,” says Clansewitz, 
“ restricts himself to the work of directing and assistmg 
the mental development of his pupil, and does not try to 
keep him in leading-strings throughout his career.” Thus 
from all countries those who have come to be accepted as 
authorities on the study of war, the very men who, if any, 
ought to be tempted to magnify tbeir office, have cried 
aloud against the abuse of such study It is not from 
them, but from non-mihtary writers like Macaulay, that 
the notion of some formal code of the rules of war has 
been derived. Macaulay’s expression about Peterborough 
winning battles by violating the rules of war cannot 
be characterized otherwise than as worthless rhetonc, 
not only unsupported, but absolutely contradicted by fact 
So thoroughly reasoned and so entirely worked out on a 
principle were Peterborough’s campaigns that they have 
in our own day served to guide one of the most briUiaut 
of English soldiers in the conduct of one of his most 
successful wars. The campaigns by which Colonel Gordon 
saved China were largely assisted in their conception by 
bis careful study of Peterborough’s generalship in Spain, 

On the other hand, it is not from writers on war, but 
from the greatest generals, that the most emphatic state- 
ments have come as to the paramount importance to a 
soldier of the careful study of past campaigns The class- 
ical instance of the most authoritative dictum on this sub- 
ject IS surrounded by circumstances of dramatic interest. 
Napoleon in 1813, sitting after dinner surrounded by his 
marshals, between tbe first and the second battle of Dres- 
den, was drawn to speak on this subject by Marmont, the 
one who, in Napoleon’s own judgment and that of others, 
had himself the most complete kno-wledge of war as an art. 
Marmont, observing how difficult it was, during the con- 
tinued strain of war itself, to improve in its practice, 
maintaimng that rather in peace than in war could war 
be best studied, said to Napoleon that he thought that 
Napoleon’s own first campaign m Italy was the most 
brifiiant in its conception of any that he had ever fought, 
so that sixteen years of high command had hardly made 
his knowledge of war as an art more perfect Napoleon 
at once admitted the truth of this, and m reply said, “ Tes: 
Turenue was the only one of us all who constantly unproved 
in the management of his campaigns as he advanced 
in years,” This reply is especially remarkable, because 
Napoleon was not only the greatest captam of his own age, 
but he was by far the most careful student that the world 
has known of the great geneinls of all ages. It is an 
unanswerable assertion that only by study of the past 
experience of war has any great soldier ever prepared him- 
self for commanding armies. 

It must, however, be always a question how far the 
circumstances of our own time have so changed as to limit 
the period within which it is worth while to devote very 
careful study to die wars of die past On the one hand, the 
greater number of officers in auy army will never find time 
exhaustively to study all the great campaigns which would 
be of value if they had really so known them as to acquire 
the experience, as far as may be, of the various actors in 
them, and it is therefore of special importance that the 
most modern experiences at least should be completely 
known to them. On the other hand, even after aU the 
campaigns which have taken place since breech-loaders and 
rifie-gnns have become the determining factors of battles 
have been carefully studied, it can hardly be claimed for 
them that they present a picture approximately complete of 
all the possibOities of modern war. To any one who tells 
us that nothing applicable to the wars of the future is now 
to be learnt from the campaigns of Napoleon, or even from 
XXIY. — 44 
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the events of the Peninsular War, we are prepared to reply 
by adducing, either from almost any one of Napoleon’s 
most importot campaigns or from the Pemnsulaj specific 
lessons, for the most part experiences of human nature, 
and illustrations of the mistakes which men are liable to 
make, which have in no wise been diminished in value by 
the changes which have come over the face of war 
As an instance in point, reference may here be made to 
a recently published study of the campaign of Predencks- 
burg during the civil war in America. It deals in a 
sound and useful manner with both strategy and tactics, 
and yet it is based entirely on conclusions dmwn from 
a period of war prior to the introduction of the breech- 
loader. We are disposed to put it forward as a very 
powerful illustration of the kind of lessons which a careful 
student may draw from one condition of tactics and apply 
to another. What is most interesting in the work is 
perhaps the way in which those lessons are made to apply 
with axceptiond force to the peculiar and special condi- 
tions involved in breech-loader fighting It seems impos- 
sible for any one who has appreciated its excellence not 
to perceive that in a similar manner, with the like wise 
appreciation of those tlimgs which are permanent and those 
things which change, sound deductions maybe drawn from 
even the tactical experiences of the Napoleonic era. Nay, 
the statement of the most brilliant and successful genei^ 
in the British army of to-day appears to bo indisputable, 
that a perusal of the words of even Cfesar himself will 
suggest to any thoughtful soldier, who knows something 
also of modem war, reflexions that he may afterwards 
recall with advantage as applicable to modern campaigns 
i That tactics have been first and most directly afiected 
by the changes which have recently taken place in the 
conditions of modem war it is impossible to doubt. The 
nature of tactics has been always of a kind more tending 
to admit of rapid change, and more frequently suggesting to 
a commander of originality new developments. Napoleon 
indeed declared that tactics should be changed every ten 
years. Strategy has always, on the other hand, been as- 
sumed to possess a more permanent character. AJl im- 
portant changes in armament immediately affect tactics. 
No one now disputes the general character of the tactical 
changes which have been produced by the introduction of 
tile breech-loader and the development of artiEery. In- 
deed, when we come to describe the broad features of 
modW tactic^ we shall be dealing with matters as to 
whifib, except as to a few specific points, it may be said 
tiia* pjactically the military world of Europe is agreed; 
but wff confess that we are not prepared to accept the 
a^nmption that tactics only have been changed, and that 
he who would be ready for future 1var on the grand scale 
must not also look for some change in the general char- 
acter of strategy. 

Sir E. Hamley, in his Operations of War, has graphically 
described how it was that armies lived in the days of 
Edward III ; how they depended absolutely upon the food 
and supplies which they found in the country through 
wiiidr they moved ; and how, when they had exhausted 
amutiy, and wwe opposed by an enemy holding a 
stiKnsgpQsttWHq which they could not venture to assail, they- 
w«Be ob%B4 tcFr fall back simply because they had no 
affwtojjejmatts fcl: <ibtaiDing supplies regularly from their 
qiwa fimdst. ’ Ne"# thascgraat strategic movements of armies 
bars dapended ahw^kpcet. tins question of food and of 
\!ratfih5© instaace. It will therefore he 

evident at ones' that, thfe" charieter of strategy changed 
fifom lift mewat; yOF sjata& 'wf® dsvised by which 
along ajrsgklardhmbf pesli^ or^**’ike<^iGommiinications,” 
am am^received ita st^phes implements, 
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other source which came to he known as its “ base of 
supply ” It began to be the object of generals to manoeuvre 
in such a way as to interfere with the hoes by which their 
opponents were receiving their supplies and to protect their 
own In many respects, no doubt, even the Koman armies 
in the time of Hannibal acted on strategical principles 
that are applicable in our own time Yet the change in 
the conditions under which armies began to live in the field 
was so great from the moment when, in order to facilitate 
and hasten their movements, they began to be thus supphed 
from a particular “ base,” and along these “ lines of com- 
munication,” that the art of handling them in campaigns 
changed almost as completely as tactics ever changed 
Newcombmations became possible. Skill was turned mto 
a new direction. In other words, strategy, like tactics, 
changes when its implements or weapons change If now 
it be asked whether smee the days of Napoleon and 
Wellington the implements of strategy have not changed 
alm(»t as completely as those of tactics, it must be answered 
that the change has been even more complete. 

Since 1815 the face of Europe has been more altered Changes la 
than it had been in five previous centuries It is now the genera] 
covered with a network of railways and telegraphs. The ° 
commerce of the world and its means of intercommunica- 
tion have developed in a manner that has everywhere 
revolutionized the conditions of life. The advance of 
science has operated m a thousand forms upon the circum- 
stances under which armies exist in the field. The condi- 
tions -of sea transport and of sea warfare are even more 
completely changed than those of land Farther, it must 
be remembered that battle-action is itself one of the deter- 
mining factors of strategy. If, in their general character, 
the nature of battles and the circumstancss under which 
battles have to be fought change very materially, that in 
itself involves a further change m the combinations which 
are open for manoeuvres in the field of which the ultimate 
ohj'eet m to lead up to battle. ’ Once more, the size of the 
armies which will enter into the next great campaign in 
Europe will be so vastly different from those which fought 
out the great wars of the post that their manoeuvring in 
campaigns must necessarily be very different from anything 
that Napoleon undertook. Now, even during the later 
wars of Napoleon, Jomini was obliged to admit that many 
of the experiences of the past must be materially modified 
as armies increased in size One of the most familiar 
forms in which Napoleon exercised his strategic skill lay 
in drfeatmg with his own entire army a fraction of the 
forces opposed to him, before it could be reinforced by the 
remainder of the enemy Thus the element of time essen- 
tially entered mto the question. Even during the great 
iMjnpaign of 1813, when Napoleon, holding a central posi- 
tion on the Elbe, endeavoured to strike from thence against 
the masses of the alhes formed m a great circle round 
him at Berliiq in Silesia, and in Bohemia, experience 
showed that it was by no means easy to crush with 
sufficient rapidity armies of 120,000 men so as to pre- 
vent them from being supported iu time by others. As 
the allies gradually dosed in on him, and the distances 
between tiSeu different forces diminished, this became 
continually more and more apparent. In fact, it became 
clear, if it had been doubtful beforehand, that the ques- 
tion was altogether a matter of proportion between time, 
distance and the resisting power of the several armies 
concern^ On the other hand, m 1814, when the nature 
of the country invaded caused a reduction in the size of 
the armies moving forward separately, Napoleon was 
able as of old to strike his blows right and left with 
teUing effect. 

Now, if it were possible for an army of our day, supplied 
with aU the implements with which modem science has 
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provided it, to meet any army of equal members, equipped of the army-corps, of the co-operating army The whole 
as Napoleon’s armies were equipped, the difference in method of the Prussian disciphne and organisation, as it 
power of the modern army would be such that it would showed itself in 1870, imphed an intelligent independence 
almost be able to deal with its enemy as civilized armies of action in all ranks that most seriously affected the 
provided with fire-arms were at first able to deal with strategical operations. In fact, in that campaign two very 
savages possessed only of bows and arrows The artillery noteworthy points may be observed. Prom the first battle 
of the days of Napoleon would not be able to act at all, at Weissenburg up to and including Qravelotte, the peculiar 
for our modern infantry can fire with effect at a distance feature of the war was that the German successes at each 
greater than could Napoleon’s big guns Our artillery action — Weissenburg, Worth, Spichereu,Golombey'-Nouilly, 
would be able to destroy Napoleon’s army before either Mars-la-Tour — were much more important in their strateg- 
his artillery or infantry could act against us Thus an ical than in their tactical aspect, — much more important, 
army of 60,000 men of our own time must be reckoned that m to say, in their general influence on the campaign 
as possessing at least the resisting power of 100,000 of the than in the severity of the losses in men and material 
days of Napoleon, It is obvious therefore that the re- inflicted on the enemy. The losses in battle were in fact 
lationship between time, distance, and the resisting power greater on the side of the victors than on that of the van- 
of armies has been greatly affected by the change in the qmshed. Yet, secondly, each of these actions, up to but not 
character of weapons, and that calculations as to what a including Qravelotte, was brought on by the determination 
superior army can do in a given time to break up the force of subordinate leaders, and was not designed beforehand 
of an army opposing it, and to be free to deal with an- either by the king’s headquarters or by the headquarters 
other army, are greatly modified. of any one of the three armies. It cannot of course be 

There is another element which has largely to he taken denied that there was an element of danger in this way 
into account m our modern battlea The expenditure of of managing a campaign. Bat the general who attempts to 
ammunition is, from the rapidity of fire, enormous. Even carry out a modern campaign without having realized the 
in the days of Napoleon it was extremely difiBcult, as his nature of this strictly strategical experience is reckoning 
own words after the battle of Ligny show, for a victorious without his host. Armies now occupy, even when m 
army rapidly to turn upon a second force which had not numbers similar to those of the past, distances vastly 
been engaged, because of the time required for filling up greater than was the case in former times. One of two 
the empty ammunition waggons and the men’s cartouches, things must happen, either a general must attempt to pre- 
Theae difficulties under our conditions of warfare are scribe the action of his snbor^nate leaders with a rigi^ty 
therefore immeasurably increased which nowadays will continually prevent them from carry- 

Again, in order that an army may nowadays be isolated ing out what would be his wishes could he be on the 
in the way in which Napoleon in 1806 cut off the army spot to advise them; or he will find that he has, as best he 
of Mack in Ulm and utterly destroyed it, many conditions may, to make his strategical movements fit into events 
have to be secured which were not needed then The which have not been previously designed by himself. The 

telegraph is a formidable enemy to such an operation. Prussian headquarters, realizing fully the dangers involved 

The newspapers are a still greater When MacMahon in the plan which they, in fact yieldmg to necessity, 
in 1870 attempted his disastrous march to the relief of accepted, found no fault with the generals who had in- 
Bazaine in Metz, to the success of which secrecy was es- itiated battles vduch had proved successful, feanng to do 
sential, his movements first became known to the Prussian more injury to the spirit of the army than would be corn- 
headquarters through French andEnglish journals Tima pensated by any other advantage. Nevertheless the notes 
the rapid lutercommumcation between town and town, of warning thrown out in the ofiicial history of the war are 
capital and capital, which is now extended in all directions clear and unmistakable. To ns it appears that this condi- 
over Europe to an extent that makes it extremely difficult tion of things is an element in modem war to be foreseen 
to completely prevent news of all kinds from leaking out, and prepared for, that it represents, not an accident of the 
is an element that cannot be neglected in any strategical 1870 campaign, but an almost inevitable consequence of the 
calculations The change in this respect is strikingly prraent condition of armies It was their high spirit, their 

shown by the fact that seven weeks elapsed befom the high training, their knowledge of war, which made the 

news of Trafalgar reached Naples. Furthermore, distant German leaders so hard to keep within the leash when 
parts of an army may, under certain conditions, be in they saw the prey before them, and r^lized that it was 
point of time much more closely connected than they a matter of moments whether it could be seized or uot. 
formerly were because of the facihties afforded by railways There is nothing hke this campaign, in the peculiar mode 
and telegraphs There are a variety of other elements less in which its strategical aspects developed, in all the past 
important individually than as all contributing to the history of war. 

same result, which must not be ignored, — ^the facilities It would appear, therefore, that it tends to mislead a Cihiuiges 
afforded for the supply of armies by compressed food and man who is anxious to consider what combinations are 
compressed forage, the enormously extended area which open to a general in the field in our day, to assure him 
caters for the feeding of the European populations and the that stra-tegy has undergone no change since the days of 
organization of the commerce of the world rendenng all Napoleon. No doubt a soldierwho had never considered how 
which that area yields rapidly available, and, lastly, the or why Napoleon triumphed over his opponents, and when 
continually" improving methods of machine transport by and why he failed, would have very little chance of solving 
road, bicycles, tricycles, &c, making it possible to effect anght the problems of a modem campaign. The handling 
rapid movements without forage at alL of armies is, before all things, m the infinite variety of its 

Furthermore, uot only have we to deal with new material elements, a dealing with human nature,^ under certain 
conditions, but, as already observed, the armies whidi have peculiar conditions, a play of mind against mmd, and 
to be led under these new circumstances have themselves only by a study of the masters of the game can some of its 
been profoimdly changed, not only in their armament but experiences be gathered If the changed conditions under 
in the very spirit, discipline, and organization by which which a modern war now takes place have been realized, 
they are held together. What is true of the private, of then all study of the martial experiences of the past will 
the sergeant, of the captain, in his relations with superiors, in its own degree have value We doubt exfxemely if any 
is even truer of the leader of the brigade, of the division, man can fairly appreciate the character of the campaign of 
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1866, or the campaign of 1870, who knows nothing of the 
campaigns of Napoleon. To take, for instance, the earlier of 
the two, the Prussian strategy m it has been the subject of 
much dispute ; and those who think that questions of war 
can be settled by quoting maxims of Napoleon, or of other 
great generals, find no difficulty in picking out sayings of 
lus that would condemn without excuse the scheme of the 
Prussian campaign Certainly we should ourselves be sorry 
to suggest that it is the one satisfactory model for future 
guidance under analogous circumstances. To us it seems 
that its value, as a sample of what may be done in war, 
depends on a careful comparison of the handling of the 
Prussian armies, under the conditions in which ^ey had 
to act, with the mode in which Napoleon and other great 
generals acted under their own conditions. The point in 
which the Prussians offended against the received maxims 
of Napoleon lay in their attempting to pass the Bohemian 
mountains in two separate armies, — one from Sdesia, one 
from Saxony and Prussia The Prussian headquarters 
remamed at Berhn in telegraphic connexion with both 
armies up to the moment when the junction of the two had 
been so far effected that they were able to commumcate 
with each other. Now Napoleon in many letters, more 
especially those addressed to his brother Joseph in Spain, 
has condemned the attempt to arrange complicated schemes 
for the co-operation of armies acting from different bases 
of supply. His reason is that such complicated schemes 
are rarely worked out as they are intended to be. Por 
our own part we do not believe that the warning from the 
ast expenence on which Napoleon’s views were based has 
ceased to he of practical importance We think that it 
ought to be present to the mmds of all who are working 
out the plan of a campaign, and that the simpler, the less 
complicated, the less dependent on the sncces^ul combina- 
tion of a number of different elements the plan is the more 
likely is it to be successful. But we think also that the 
actual circumstances of each case as a whole must be taken 


mto account, and that in the instance of the campaign under 
consideration the Prussian headquarters were fully justified 
in the method they adopted. Such an operation indeed 
would not have been safe or wise in the days of Napoleon 
(see below); but for the moment our contention is that the 
Dodifications of the art of war which are necessitated by 
modem conditions extend to all its branches, and that 
criticism of modem campaigns which is based upon maxims 
derived from the past, without taking account of those new 
Ifsritnot oircninstanoes, is unsound and untme. Pew things a^e 
neoeBsaiily mote unsafe in war than to judge by isolated cases of 
success alone, as to the soundness of the principles and the 
Buoeem.^ capacity of the leaders concerned in brmging about the 
successful result. The importance of military success is, 
in Britain more especially, apt to be measured much more 
by the uational interest and national excitement which 
the result occasions than by any careful estimate of 
the difficulties actually overcome and the capacity for 
future command exhibited by the triumphant leader. To 
take iUustrations sufficiently distant from our ovra days . — 


scarcely any victory, naval or mihtary, has ever excited 
I^J^je^kibwasm m England than the capture of Porto 
SllcIteWap^n in 1726 ; scarcely any disaster, the most 
oeeurred, caused greater horror and 
th^ r&|;um of Moore's expedition 
Yet, as subsequent events 
M ne meens a very able admiral; 
8^4 *68 ja^i Tfho have really studied 

the CcffBitoa have been ever 

conducted, with or would have 

justified a.high^ lewnal It is ^s 

of the greatest ipappiHiaw’ least should 

not be carried away by the eoH 7 ?Mcb 


deals in glib phrases, and avoids reasoned erammation of 
facts. The maxims of Napoleon may be as easily kiln- 
dried and deprived of Hfe as those of Frederick had been 
by the Prussian army of Jena, which was so sure of 
dkeating the upstart aspirant to military supremacy. 

To sum up, then, what has been said on the art of war. 

There IS no royal road to the knowledge of the art of 
handling armies any more than to that of any other branch 
of human activity All that the best summary on that 
subject can profess to do for a reader is to assist him m 
undertaking a methodic study for himself of the principles 
which have guided great commanders, of the experiences 
of those who have fought in great battles and great 
campaigns, in endeavouring to put himself in their place 
so as to see with their eyes, hear with their ears, and realize 
the passions which influenced them, and the circumstances 
under which their decisions had to be formed 

It is not to be forgotten that even a commonplace critic Conditions 
may find it easy, when all the facta are fairly laid before 
him, to judge what ought to have been done in a given ^ 
emergency. “La critique est facile, I’art est difficile,” was 
the motto which Muffling, the very able representative of 
the Prussian army at Wellington’s headquarters in 1815, 
chose for the title-page of hia studies of war. The 
historical student has at least one advantage which is 
always and absolutely denied to the general. He may 
never, for many reasons, have an altogether correct and a 
completely true picture of all the circumstances which 
occurred on a given day, but he has a far more complete 
one than could possibly be before the general at the 
moment when he formed his decisions Still more, he has 
far better materials for judgment than any of the minor 
actors who had themselves to decide what they ought to 
do, vritiiin the limitations of the orders tiiey received, on 
most incomplete knowledge of what others were domg at 
distant parts of the field, of the positions and designs of 
the enemy, and of many other facts which may now be 
known with certainty by any one who will read what 
happened He who would prepare himself in any measure 
for cnticmng anght must put himself in the place of 
the soldier who has to choose, — must realize the condi- 
tions of personal danger, of noise, of passion, of incom- 
plete and constantly misleading information, of disorder, 
confusion, panic, excitement, under which decisions are 
to be formed that must be calm and cool though they 
involve the lives of thousands of men, the fate of nations, 
and the course of history, and yet must be given then and 
there, for the lost moment will not return, Then he will 
perhaps perceive that after all the question whether 
would himself have given the nght decision, no matter 
what his previous trainmg may have been, will be more a 
question of character than of knowledge. Nevertheless 
he is much more likely to decide aright if he has in his 
mind some large knowledge of the accumulated experience 
of the past timn if, without anything to guide him, he 
judges by a so-called “common sense” which has already 
led Mm to ignore the earnest advice of those who have 
been themselves most successful in war. He is still more 
likely to decide aright, if, after he has acquired some 
general knowledge of the experience of the past, his 
judgment has been exercised by considering under assigned 
conditions what course he would actually choose to adopt. 

This is the method of peace preparation for war in which 
the Prussian officers of our day have been most carefully 
trained, In all their current works on the study of war 
they insist on the importance of this formation of the 
judgment and this training of choice as a matter of the 
utmost importance. All tiieir most important military 
educational works take the form of “studies ” or problems. 

The use of the war game and the trainmg given by peace- 
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maaceuvrea, as well as all regimeiital lastniction, are 
adapted to the same eod.^ 

Strategy 

The character of all military operations, whether those 
of strategy or tactics, is mainly determined by the nature 
of the armies engaged in them. An army as it fiviata in 
the field owes its constitution largely to those military 
institutions which have been fully described for each of 
the armies of our tune under Army. But an army m the 
field differs considerably in each case from that which has 
been described as “the machine in a state of rest ” This 
will be obvious at once if we consider the first question 
which attracts the attention of a commander about to lead 
an army in war. He has to choose the liae of operations 
along which his army will act The considerations which 
determine his choice are mainly connected with the neces- 
sity he is under of providing at all times for the supply 
of his army with food, forage, and ammunition, whilst he 
directs it against the point at which he is to strike. 

Supplies In order that, for actual fighting purposes and during 
war, “that vast and complicated machine,” an army, may 
BO act “ that the whole aggregate force of its numerous 
parts may be exerted lu any directiou and on any pomt 
required,” the necessities of the individual soldier must be 
so provided for as not to hamper its working A body of 
even thirty thousand men occupies a very considerable 
space, and requires an amount of food that completely 
disturbs the ordinary peace arrangements of most places 
at which it arrives in the course of its movements. 
Hence, apart from the large means of transport, such as a 
great fleet or ample railway communication, which may be 
sometimes used to carry a whole army to a given destma- 
tion, an army requires what is known as “transport” for 
an altogether different purpose. The food and ammunition 
must be distributed to the several battalions of soldiers 
composing the army from the points at which it has been 
collected, and within the battaUons it wiU often be neces- 
rrans- sary to distribute it by transport to the men. Similarly 
oort foj. the conveyance of the sick and wounded of an army 
transport is required. In former days the arrangements 
which were made to provide an army with what was 
needed in this way were clumsy in the extreme. It will 
be remembered that during the Peninsular War the Duke 
of Wellingtou was necessarily so much occupied with this 
question of food and supply that he used humorously to 
say that he did not know that he was much of a general, 
but he prided himself upon being a first-rate commissanat 
officer As long as all armies depended upon the services 
of country carts and undisciplined drivers it was always 
possible to carry on war by these means. An army which, 
like the British in the Peninsula, fought continuously in the 
same country for six years, gained an enormous advantage 
by the gradual fcraimng and discipline of its transport 
dnvers and commissariat employes But now that the 
great nations of the continent of Europe have adopted a 
system by which all the population is available for military 
service, the result is that from the moment of declaration of 
war a modem army enters upon a campaign with the whole 
of its “ ti’ansport,” using the term in the sense we have 
employed, as defimtely a part of the disciphned army as its 
infantry, its cavalry, or artillery ara It is scarcely possible 
to exaggerate the importance of this change in facilitating 
the operations of an army in the field. T^e British army 
stands at a very great ffisadvantage in this respect, from 
the fact that the population outside the fighting ranks is 

1 Wo are indebted to the Tolimteer Tactical Society of Manchester 
for by far the beat essay we hare seen in any langnage on the history 
and use of the war gme— that by Captain Spenser 'W^dhinsou — and 
for the beginning of a series of translations of szeroises u strategy 
and tactics by some of the ablest German soldiers of the day. 


not, like that of Germany or France, ready to take up its 
place in the departments which cater for supply and 
transport. This modern perfecting of the efficiency of the 
interior transport of an army is a new strategical weapon 
iu the hands of a general, to be reckoned among those 
spoken of in the earlier part of this article. "Whether 
with the British army lu an imperfect degree, or in a Con- 
tinental army more completely, this transport must be 
understood to be as much a part of a modern army as any 
of its “arms.” When, durmg a campaign, an infantry 
battalion is moved by tram, it, unless for a very especM 
emergency, requires to have with it the waggons and carts 
which form what is called its “ regimental transport ” 

Other transport is required to carry the more general stores 
needed for a brigade, a division, or an army-corps Thus 
each unit of an army, if it is to remain in a condition of 
fighting efficiency, requires to have with it a great number 
of horses and carts It is impossible to realize the nature 
of the problems involved in the movements of armies unless 
this condition is kept in mind For instance, when 
the British were moving to Ismailia in 1882, it was no 
uncommon assumption of the critics who at home watched 
the operations as they went on that within a day or two 
at the outside the small force, not exceeding about 10,000 
men, which at first moved thither from Alexandria, had 
effected its landing. Had it been a body of 10,000 
travellers landing from a variety of ships, to be provided 
for by the civil arrangements of the country after they had 
land^, that might not have been an exaggerated estimate 
of what was possible But in fact the great ships were 
carrying not only 10,000 travellers,^ but great quantities 
of stores of all kinds, of ammunition, of railway rolling- 
stock, of engineer eqmpment, of waggons and of horses. The 
landing of these and their passage up a narrow causeway 
was necessarily a very elaborate and slow operation. The 
whole scheme of the campaign had to take account of the 
time which such work would take, and, in fact, as a conse- 
quence of it, more than half the force to be nltimately 
employed was left either at Alexandria or at sea, and only 
arrived at Ismailia many days afterwards, when the landing 
of the first part had advanced considerably. 

The same difficnlty in rapidly transferring an army, 
chiefly because of its attendant departments, aflfects 
strategical movements by railway. The embarking of 
troops on a railway, and their disembarking from the 
carrhiges, is an operation of such slowness tlmt for com- 
paratively short journeys it is actually quicker for troops 
to march than to move by railway The miscalculations 
and mistakes which were made so recently as 1870 by the 
French army, from failure to understand these facts, led 
often to the most disastrous consequences In one instance 
Qamhettes insisting on sending troops by railway which 
Aurelle de Palladines had wished to march, hampered the 
operations of that veteran by the delay which was thus im- 
posed upon certain portions of the army. There is, in fact, 
between the distance to be moved over and the number 
of troops to be moved by a hne of railway a proportion 
which determines whether it is a more rapid operation to 
march or to travel by railway. In a pamphlet published 
shortly after the war the French emperor attributed his 
disasters to the general ignorance of his army as to the 
conditions involved in railway transport 

An army in the field, however, in addition to having Oontiu- 
transport present with it for distribution, needs to be mty of 
able to replenish ite supplies, and, though in fertile 
countries like France the feeding of the army may be 
greatly assisted by reqmsitions or by openmg markets, 
it is impossible to depend for existence on these alone. 

* The entire army employed m Egypt was about 80,000 strong. 

Only the force which first landed at Ismailia is here spoken of. 
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Fresli supplies of ammunitioa at least must be continmlly 
received from a secure sourcoj and the means must be 
available for feeding the army in case the resources of the 
country fail. Nowadays, and in most countries, the maan 
line of supply is earned along lines of railway ; but, as 
these are always liable to be destroyed by a retreatmg 
enemy, transport, independent of that which is required 
merely for distribution, must be provided in the form of 
waggons, carts, or pack animals sufficient to snpply, for at 
least some days, the entire army. 

The source from which an army is supplied is usually 
spoken of as its “base” or its "base of supply.” The 
direction m which, looking forward, a general proposes 
to advance, and along which it wih be necessary to arrange 
for snpply, is spoken of as his “line of operations.” The 
direction along which the army, having already advanced 
to some distance from its base, is supplied, is spoken of as 
its “line of communications.” Now, as the line of com- 
munications may come to be of great length as an army 
advances, and as the army needb to have its fighting 
strength available in the front when it is engaged with 
the enemy, it is clear that the long lines of road or rail- 
way along which the food and ammunition are moving 
forward, while parties of sick and wounded men are 
going backward, become weak points in its condition, 
whiidi must be jealously guarded, but are difficult adequately 
to protect throughout their length, without detracting too 
much from the force in the front. In modern war the 
effort of the general is directed to maintaining in its full 
efficiency “ the vast and complicated machine which he 
handles, and to breaking up and destroying the efficiency 
of that to which he is opposed. This is the central fact 
to be kept in mind. Generals and soldiers, long accus- 
tomed to look at war from this point of view, frequently 
embody their whole conception of strategy ^in a phrase 
which to a reader, taking it in its simple form, is apt to seem 
like a mere truism — that the great principle of strategy 
is to concentrate the largest possible force at the right 
moment at the decisive point. So stated, strategy may 
seem to have nothing exceptional in its nature and to in- 
volve no study of the nature of th’e great organizations of 
men with which it is concerned. But, in fact, this study 
and this knowledge are presupposed by those who thus 
explain their art. It is because armies are not mere 
gatherings of armed men, hut have a vitality of their own, 
that some very heavy blows may be struck against them 
without affecting a vital point, whilst a more skilfully 
directed stroke may destroy their whole future power of 
action.' An army then, as it stands in the field, is of this 
character, that, while the fighting force directly opposed to 
the enemy is an organism which depends for its vitality 
tqion the trained spirit of order, discipline, and enthusiasm 
or devotion which holds it together, and on the trained 
capacity for mutual and effective fighting co-operation 
wMoh makes it act like one man, it has also, reaching far 
behind it, a long and weak tail, on the safety of which 
ite very existence depends. 

Now, if hy employing a large portion, or the whole of 
own force, against a smaller portion of the enemy’s^ a 
gesewd bre^ up and defeat it, the advantage gained 
depetola^ to thh jffict that he has broken up the organic 
unity of lhis’pori|om, pSven if, as may easily happen, he 
has lort more men tjhe enemy dnnng the effort, that 
very little afferiia the ihijportaaace of the result on the future 
of the campaign, “fite ^ktep^h of armies cannot be 
measured by counting within the theatre of war. It 
depends upon the organize^ that the general is able 
to use and to ’direct. Dtti^rthe earlier .battles of the 
1870 campaign, for instanoe,. m^.lJkinans lost Very many-^ 
more men than the French, but M Weisseubur^ they broke 
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up the organic efficiency of a French division of about 
8000 men At Worth they broke up the organic efficiency 
of 40,000 men at least. After Worth the French army 
which had fought there had for the tune being ceased 
to be an effective fighting body at all. Throughout the 
campaign it never recovered efficiency The German 
forces, on the other hand, though they had lost more fight- 
ing men than the French, had actually increased their own 
effective power. Their organic unity was retained, and 
the spirit which inspired it had been incalculably raised by 
victory. But if a general can in any way interfere with 
the source from which an enemy is obtaining his supplies 
of food, ammunition, and fresh men, he can dimmish his 
fighting power as effectually as if be broke up the organic 
unity in battle. A body of men who are starving can as 
little be held m the bonds of organization as a body of 
men who are dispersed. Hence the slightest movement 
which threatens that long and weak tail already described 
obliges tbe general wtose hne of communications is 
threatened to take steps for its protection. 

At first sight it IS not very obvious, since each army pos- 
sesses hghtly movable troops — cavalry, mounted infantry, 
and tbe like — why these should not be able to pass round 
the foont of the opposing army, and get at the unguarded 
parts of the roads and railways along which the supplies 
are moving To some extent, during the American civil 
war, this uus actually done by the great leaders of horse- 
men on either side, — Sheridan and Longstreet In all 
probability a similar attempt will be made m future wars 
by the great bodies of Russian Cossacks, and perhaps by 
tbe cav^ry of Germany, France, and Austria. But what 
faciUtated the raids of the American cavalry of either army 
was the fact that they were moving in a country where all 
the people spoke the same language as themselves, and 
where they were sure to find sympathizers to supply them 
with needed information TJnder ordinary circumstances 
the difficulty is that each army faces the other without 
any approach to complete knowledge of the distribution 
of the troops opposed to it The part of the enemy’s 
line of communication which is nearest to you is also the 
part nearest to the mam body of that enemy’s own army. 
In order to get at some parts of his communications which 
would be oat of reach of support from the main army, it 
would be necessary to send the assaihng light troops to 
points several marches in rear. This involves a long d4tour, 
an elaborately prepared march, and the risk that the enemy 
may become aware of wbat is designed. In fact, to use 
the forcible illustration which Clausewitz has employed to 
explam the situation in which the leader of such a raid 
finds himself, he is like a mad entering a dark room full 
of assailants, never knowing when or whence a blow may 
he struck against him. 

The situation is altogether changed if, instead of the two 
armies fronting one another directly, one of the two is 
able to make its movements in such a way that, while it 
securely covers its own line of communications, its direct 
march forward threatens to strike the line of communica- 
tions of the enemy. Then the light troops can at once 
strike the most exposed parts in all security. Under 
those circumstances the army whose communications are 
threatened is obliged immediately, for fear of losmg its 
means of ezistence, to turn to face its opponents. The 
advantage so gained by the army which has obliged its 
enemy' to conform to its movement is very great For the 
choice of position can no longer be made by the assailed 
army solely with the view to gaming success in battle. 
It may be obliged to fight in a position tactically dis- 
advantageous and if it is defeated the defeat is almost 
certam to be fatal . for it will be driven away from the 
means of replenishing supphes. On the other hmid, the 
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army to which it is opposed, if obliged by ill-sueeess in 
action to retreat, falls securely back upon fresh supplies, 
and suffers only in proportion to the extent of its actual 
defeat on the battle-field. 

Thus the aims of strategy directed against the actual 
condition of the armies of our time are twofold,— first, to 
break up the organic force of the opposing army by ri ppling 
in concentrated force with fractions of the enemy, and 
secondly, to threaten, and if possible to destroy, the enemy’s 
connexion with the sources from which he draws his 
supphes. Failing either of these opportunities, a superior 
army may nevertheless endeavour to force on a decisive 
action in order to make its superiority tell In other 
words, in that case the aim of strategy becomes that 
of securing a decided tactical advantage. It might be 
supposed, since th^e facts are known to all men who are 
at all likely to be placed in the command of armies in the 
field, that opportunities would rarely occur for dehvenng 
blows of the kind described. In fact, the difficulties m the 
arrangements for the movement of armies are so great, and 
the difficulties in obtaining information of what is going 
on in a theatre of war are so serious, that such chances are 
presented in almost every campaign. Thus in the 1870 
campaign the Germans, after first breaking up companir 
tively small fractions of the French army at Weissenburg, 
"Worth, and Spicheren, succeeded in separating one great 
mass of the French army under Bazaine from the other 
under MacMahon, and in separately crushing them In 
the 1877-78 campaign the Russian army in Asia Minor 
advanced westwards past Kars against Eizeroum, dnvmg 
Mouktar Pasha back before it , but the arrival of a fresh 
hostile force from the neighbourhood of Yan m the south, 
which, marching northwards upon Bayazid, struck directly 
upon the hue of communications of the Russian army, 
produced an immediate collapse of the whole movement. 
The Russian army was obliged to fall back at once 
Similarly, in Europe the Russian forces advancing from 
Tirnova had pushed their advance across the Balkans 
towards Adrianople, when the arrival of Osman Pasha’s 
army, moving from Widdin upon Plevna at right angles to 
their line of communications, caused the whole movement 
to collapse, and obliged the Russians to turn their attention 
to the force which thus threatened them. 

This movement of Osman Pasha’s illustrates very 
happily several points in the relation between strategy and 
tactics. In the first place, Osman’s move was obviously 
in its general character, in what we call its strategical 
aspect, an offensive one directed against the most vital 
point of the Russian field of campaign, the bridge by 
which they had passed the Danube at Sistova The 
threatening character of the position he took up obliged 
the Russians m some way to dispose of his force. Very 
unwisely they engaged in a series of ill-prepared and ill- 
directed attacks upon him. The resdt was so com- 
pletely to shatter their forces that, had Osman advanced, 
after his final success, against Sistova, the small Russian 
remnant between him and the Danube must have been 
driven into the river, and in all probability all the Russian 
forces which had crossed it would have been destroyed. 
But, as he remained obstinately withm his field fortress at 
Plevna, the Russians in their turn gradually succeeded in 
cutting off his communications, and in obliging him to 
surrender that which they could not take. Thus it is 
clear how a site for an army may be so chosen as, from its 
strategical character, to induce if not to compel an enemy 
to attack it. It is also clear that an army fighting in 
a well-chosen and well-fortified position, acting on the 
defensive, may inflict serious defeat upon forces superior 
to it in numbers. Finally, it is clear that such an army 
will, in the long mn, lose all the advantages of its success, 


if it is not able to advance and to act offensively when the 
opportunity is presented to it It has been convenient to 
illustrate these points from the most recent campaign in 
Europe, hut they had been already deduced and were fuUy 
understood long before that campaign had been entered 
on. They illustrate the way in which the experience of 
the past indicates what will happen in future war. The 
araval of Osman Pasha at Plevna was a complete surprise 
to the Russians. Its disastrous effect for them was largely 
due to this cause Apparently the same thing is true of 
the arrival of the Van forces at Bayazid. Yet, at the time, 
the existence of the Turkish forces both at Yan and 
Plevna was known in London. The want of information 
at the Russian headquarters appears therefore to suggest 
the most extraordinary negligence on the part of the 
Russian staff. In any case, the vital effect upon a campaign 
of being able to procure the best information in any way 
obtainable can hardly be exaggerated Cavalry being the 
arm employed to spread round an army in all directions, 
to gain information and to conceal the movements of the 
army, is on this account often justly called the strategical 
arm. 

In whatever way strategy is employed surprise and Secrecy 
concealment are essential to its success. On this account 
it will contmually happen, in selecting a line of operations ^ggntiai. 
or a scheme of campaign, that the most important point of 
all IS to carry out just what an enemy does not expect. 

Very often successful campaigns, the method of which has 
been subsequently much criticized, have owed their suc- 
cess to the fact that, from a nice calculation of time and 
distance, the successful general has seen that he could carry 
through an operation dangerous in itself but sure not to be 
the one expected by bis opponent. For the same reason, 
in all the most hnlhant and successful efforts of strategic 
skill, steps have been taken beforehand to carry out tiie 
preliminary movements of an army in such a way as to 
leave an enemy up to the last moment uncertain in what 
direction the blow would be struck. Usually also some 
special effort has been made to induce the enemy to 
beheve that he would he attacked in some very different 
direction from that intended 

One of the means by which this has been most 
successfully accomplished is the selection of the point of 
concentration prior to the opening of a campaign. The 
motives and causes for this “concentration” require, how- 
ever, some explanation. It is much more easy to feed and 
supply an army which is distributed over a considerable 
area than one which is closely concentrated for the 
purposes of action Furthermore, armies when moving 
along roads occupy a very great length The head of the 
column is more or less distant from the rear in proportion 
to the number of troops, waggons, and animals that march 
by the same road Hence it follows that the more roads 
an army can employ in its march the more easy will it be 
for ite several parts to reach a reqmred point at the same 
moment Therefore, for facility of supply and for fficility 
of movement, as long as an army is out of reach of an 
enemy, a considerable dispersion is advisable. But it is 
vitally necessary to an army entering on a campaign to 
be able to get all its parts together before there is any 
possibility of an enemy’s attacking it. Otherwise it 
would he in the position of exposing some of its fragments 
to the danger of being separately attacked by superior 
for<»s of the enemy, and having their efficiency destroyed 
brfore they could ne supported Hence a concentration 
out of rea^ of an enemas concentrated army is the pre- 
liminary necessity of every campaign. 

iChough it is nearly always to the advantage of a body 
of troops which comes in contact with a hostile force 
infmuor to it in fighting power to fight with it and 
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Detention destroy its organic unity, yet a small force may for a time 
of a large succeed in delaying the movements of one very superior 
force by a j,. fighting power of an army depends upon the 

number of weapons that it is able to bring to bear upon 
its enemy. Now, as for rapid movement tbat does not 
fatigue the men an army is ordinarily obliged to marcli 
along roads, it follows that tbs number of weapons avail- 
able for fighting in front of the line of march is very 
small. Hence, thongh a general may have under his com 
mand a very large body of troops, representing a very great 
amount of power when that power is developed, yet as 
long as he IS simply marching forward he cannot imme- 
diately use that power at the point which the head of his 
column has readied. In order to do so he must bring 
those men who are far away from the front up to a 
position in which they can use their arms. Such an 
operation often takes a very long time. The time becomes 
much longer if, instead of marching on a road through 
open country or between hedge-rows, he has great mountain 
precipices on either side of him, so that he cannot easily 
get his men out of the path in which they are. Or again, 
if he finds that it is necessary for him to develop the 
power of his army in order to force his way across a bridge 
over a river, it may be necessary for him in the fiirst 
instance to extend his artillery and infantry along the side 
of the stream nearest him in order to use his vfeapons ; 
and then, when he wants to resume his march, he may 
have to hnng them back again to the bridge. These are 
instances of the delay which is imposed upon armies which 
have to force their way through “defiles.” 

Now, if a small force is employed in delaying a 
larger one, which it does not intend seriously to en^e, 
its object almost always is to induce the larger one thus 
to “ deploy ” its force from the march to a position for 
fighting, purposing itself to escape before the enemy 
seriously attacks it It may seem at first that^ as the 
small force has itself necessarily to pass from the march 
formation to the fighting position and to return again to 
the march, there is no gain of time. But, in fact, if the 
successive positions be judiciously chosen for the small 
force, it is extremely difficult for the general commanding 
the superior army to know what number of enemies he 
has before him. If, not wishing to delay the movement 
of his army, he deploys too small a force, the defender 
may use his whole power to inflict a crushing defeat upon 
this before it can be supported. If, on the other hand, 
he deploys a force sufficient to destroy the body opposed 
to him, this must involve a long delay, and very probably 
he will find, when he moves to attack, that the defensive 
force is alr^dy gone, or has left only some light troops to 
make a show up to the last. By such means again and 
again in war a small force employed iu well-chosen ground 
has been able to hamper the movements of a supenorbody 
and to gain time for other operations. The different 
applications of this detaining power of small bodies are 
so numerous that hardly any problems either of strategy 
or tactics a]ce intelligible unless its nature is understood 
The essence of it lies in the smaller body not allowmg 
itedf to become so engaged os to have its organic unity 
destroyed by defeat. 

Sntorior Thesimplert application of this detaining power of small 
fine® bodies oocnxs in tiiis way. ' Suppose, as often happens, 
that two aBied ^trones, or two parts of the same army, 
are moving to 'uhite against an enemy It may happen 
that by skilftd dispositions or the chance of war the general 
engag^ againit is able to interpose between them 
whilst they are still several jaaarches Apaii from one 
' another. Suppose now that k a cduntry favourable to such 
an operation he employte a small portion of his own force 
to delay the march of one of his opponents, whilst he 


throws the bulk of his forces against the other In 
attempting to defeat this body before it can receive 
support he holds a position of very great advantage. This 
IS the situation which is commonly described by saying 
that the general in question is acting on “ interior hnes ” 
against the two armies opposed to him. But it is vitally 
important to his success in this matter that he shall 
succeed in defeating one of his opponents whilst the other 
is still some marches off, otherwise their union against 
him on the field of battle may, from the very fact of their 
stnkmg his position from different directions, prove even 
more disastrous to him than if he had allowed them to 
unite before he attacked them. Thus when Napoleon, 
during the Waterloo campaign, had broken in at Charleroi 
upon the intended point of concentration of the allied 
armies, he, with Ney opposing Wellington at Quatre-Braa 
long before the Engli^ army was concentrated, and 
himself able to act with the bulk of his forces against 
Blucher at Ligny before the Prussian army was fully con- 
centrated, was acting in the most perfect way upon interior 
lines. But, when at Waterloo, whilst he was still engaged 
with Wellington m his front, Blucher broke iu upon his 
flank, though the bulk of the French army was still 
between its opponents, that was a position of disaster. 
During the 1866 campaign the Prussians crossed the 
Bohemian mountains m two separate armies, — one from 
' Silesia under the crown pnnce, one from Saxony and 
Prussia under Prince Frederick Charles Had the army 
under the Austrian commander Benedek been concentrated 
in Bohemia, so that, whilst one part of his forces detained 
either the crown prince or Prince Frederick Charles, the 
mam body had been thrown against the other, the general 
would have gained all the advantages of interior lines. 
But, wheu on the field of Sadowa, whilst Benedek was 
still fiercely engaged agamstthe army of Frederick Charles 
in front, the crown prince broke upon his flank, though 
the Austrian army was still in one sense between the two 
Prussian armies, it was so only in a sense disastrous for it. 
This event, in which an army attempting to take advantage 
of the separation of two opponents is crushed between 
them on the field of battle, is described by German soldiers 
by the phrase that such an army is taken “tactically 
between them ” (“m der taktiachen Mitte”). 

The operation of acting on intenor hnes was the favourite 
form of Napoleon’s strategy. He would have condemned 
unhesitatingly the attempt to carry out any plan of 
campaign which involved such a combination as the 
Prussians attempted in 1866. But m his day armies 
were not connected by telegraph. In speakmgof the con- 
centration of armies prior to a campaign as necessarily 
made out of reach of a concentrated enemy there is this 
reservation to be noted. If two armies acting against a 
third can so nicely time their union as to strike against 
the enemy on the field of battle within a few hours of one 
another, ^ey gain all the advantage of getting their enemy 
“ tactically between them.” The difficulties, however, of 
this nice adjustment of time are so great that no prudent 
commander would deliberately beforehand arrange his 
general concentration in this way on the field of battle. 
Nevertheless, the fact that it is sufficient for the armies to 
have effected their junction so nearly as to be within 
reach of mutual support on a field of battle consider- 
ably enlarges the area within which their union can 
be accomplished. Thus at the beginning of the 1866 
campaign the Prussians had fixed the point of junction 
of their two armies at Gitchin j but, though it would have 
been possible for them to have joined their forces on June 
30, they did not carry out this actual meeting. They 
were content with the fact that the two armies were by 
June 30 in close supporting distance of one another. 
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They only actually met on the field of battle of Sadowa 
The effect of the selection of a pomt of concentration, as 
tending to leave an enemy uncertain as to the direction 
which a general purposes ^terwards to take, can hardly be 
better illustrated than by Napoleon’s concentration in the 
Waterloo campaign. By gathering his army at Philippe- 
viUe, Beaumont, and Solre, he threatened Mons more 
directly than he threatened Charleroi, and thereby tended 
to prevent his enemies from concentrating against the 
point of his intended attack. 

Dep&ts There is a pecuharity in the strategical aspect of British 

of Bup- campaigns beyond sea against savage tribes which requires 
a short explanatioa Usually the difficulty lies in trans- 
porting from the base towards the front a sufficient 
quantity of provisions without eating them up on the road. 
Since the animals and men employ^ in transporting food 
and ammunition must themselves be fed, it is evident 
that if we send supplies for a day’s journey forward the 
balance available for feedmg the troops will be the amount 
the transpoit can carry, less two days’ food for themsdves, 
that is one day forward and one day in coming back. 
Similarly, for a journey of eight days to the front sixteen 
days’ food for the carrying animals and men will have to be 
deducted. In fact, more than this wiU be required, because 
when the journey is extended beyond a certain limit there 
must be occasional rest days. It is clear that if, as was 
the case in Abyssmia, m Ashantee, in the movement on 
Sikukuni’s country, and, though with different transport, 
on the Nile and in Egypt, a march of many days beyond 
all supplies of food not carried by the transport has to be 
made, a point will be reached at which the animals begin 
to eat up all the food they carry. This can only be met 
by the system of dep6ting. That is to say, an accumular 
tion of large supplies of food is made as far forward on 
the road os possible, and then from that point it is agam 
pushed forward by one relay of transport whilst others fill 
it up from behind. But here agam another point ansKi. 
If the whole army to be employed on the expedition wwe 
pushed forward to the front where the supplies are being 
accumulated, these supplies would be eaten up as fast as 
they arrived. The fewer the troops m the front the more 
rapid will be the accumulation. Hence the great secret of 
a rapid advance in this case is to keep m front only as 
many troops as are necessary, when well entrenched, to 
guard the accumulation of supplies The more completely 
all others are kept back from the front the sooner will the 
expedition achieve the object for which it is employed 
These are incidents which repeat themselves on every 
■Engliab expedition, while at the same time complaints are 
continually being made of tiie generals during the course 
of the campaign for the delay involved m their doing 
the very thing which hastens achievement. 

Taotios. 

In speaking of the changes which have affected strategy, 
we declared our belief that the wea'pons of strategy have 
changed smce the Napoleonic era even more completely 
than those of tactics. It now becomes necessary to 
define the limits of what this statement implies. We 
have diown how, even in questions of strategy, the spirit 
of subordination and the nature and kmd of co-optation 
which a minor leader has to give to his commandeiv 
in-chief have been affected by the changes in the size 
of armies, the scope of operations, and the dev^oped 
facilities of commumcation and supply. This change, 
however, of the spirit of orgamzation is, in so far as re- 
gards strategy, a comparatively secondary matter. Among 
the few men engaged in the actual command of armies 
and army corps, it is almost an affair of personal arrange- 
ment and of mutual understanding how far tiie sub- 


ordinate acts independently, and how far he merely carries 
out the precise directions of hia superior. Where men 
are so well known to one another as were, for instance, 
the leaders of armies and army corps of the Germans 
during the campaign of 1870, the generals of such great 
bodies as these could judge from personal knowledge of the 
characters of those under whom they were acting what 
degree of latitude to allow themselves m the interpretation 
of orders. We see the evidence of this everywhere. This 
personal confidence, this mutual knowledge of one another 
among the higher leaders of arnues, has become an essential 
instrument of modern war The general who has men 
under him whom he does not know and cannot trust suffers 
now m a degree in which he never suffered before. 

But when we come to compare the effect of modem 
changes on the spirit of strategy, in these matters of 
discipline, with its effect on tactics, there is no proportion 
between the two. 

Disciphne is the very life-blood of an army, and it is Importaica 
on the field of battle, that is, within the province 
tactics, that it shows its potency. To interfere in any 
way with this spirit, as it determines the power of the 
commander over his men in the presence of the enemy and 
under the stress of battle, to introduce the least malignant 
influence into it, is to blood-poison the army. Therefore, 
as no army can nowadays hope, in presence of a modem 
enemy armed with the weapons of to-day, to carry out a 
system of manoeuvres in which disciphne can be main- 
tained with the old facihty, and under conditions so 
favourable to it as those of the past, we must approach the 
subject with a caution proportioned to its vital importance. 

Curiously enough it is from an English scientific author, 
from Mr Darwin, that one of the ablest of recent German 
writers on war has borrowed the penetrating phrase 
which sums up the essential element, common to the 
disciphne of the past with that of the present, which it is 
vital to us not to shake or to impair. The engrained 
habit of mutual confidence among all ranks of a regiment 
IS the factor in its strength which attracted Mr Darwin’s 
attention as the cause of its incalculable superionty in 
power over an armed mob. Baron von der Goltz accepts 
the statement as true, without reserve. When, however, 
we come to consider what has enabled armies to acquire 
this engrained habit, we are met by some very curious 
experiences, fri the first place, the instinctive habit of 
obedience to a word of command, as coming from one who 
has the right and the duty to give that command, has to be 
carried mto the very limbs of a mam When cultivated men 
of mature years entered the ranks of the British volunteers 
during the early stages of the movement, some very 
amusing protests appeared in print as to the dreary 
monotony of the m^anical contortions which represent 
the early phases of recruit drill, A certain pity or 
sympathy was expressed for the poor soldiers who had to 
spend their hvea in such uninteresting tasks It would 
hardly be too much to say that the complaints of these 
very superior persons showed a want of philosophic acute- 
ness, which is entirely absent from the minds of the 
most zealous volunteers of our day. No one understands 
better than these the fact that in the dull mechamcal 
routine of those incidents of recruit drill is laid the 
foundation of all military power. The zealous barrister, 
who at thirty-five almys found himself taming by 
mistake to the right when he was ordered to turn to the 
left, who found it impossible to supple his limbs in the 
required “extension motions,” was unconsciously illustrat- 
ing the weakness of the most zealous untrained armed 
man. With the best of wishes his body was so bttle 
under the command of his own mind and will that he 
could not, much as he wished it, place it at once under 
XXIV. - 45 
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the command of anyone else. Much less could he cut out 
that disturbing element himself so far as to obey in- 
stinctively, and without a certain element of resisting 
individuality, the command he received. 

Now the capacity to act together under the orders of one 
man can never be dispensed with under any of the condi- 
tions of modem war. The instinctive obedience of a rank 
of soldiers to the order to turn “ Right about,” when that 
order sends them back into the ground where shells are 
bursting and where bullets are raining, has been a power 
in fighting too great for ns ever wiUmgly to throw it 
away. Some humorous illustrations of its effect on 
soldiers, and of the victory-winning power which an even 
apparently unintelligent submission to this authority of 
instinct has ^ven, more especially to English soldiers, 
are mentioned in the article Ahmt (vol. li p. 689). In 
proportion as men understand war they value this effect, 
and would be unwilling even to dimmish at a given 
moment actual loss of life if that diminution were secured 
by any sacrifice of this power An old English battalion 
trained to the absolute perfection of such mechanical 
obedience was a splendid fighting instrument. No tram- 
ing, however perfect, to taka advantage of ground, to seek 
cover, to glide on to the weak points of an enemy, wiR 
compensate, even in these days, a deficiency in that habit 
of utter self-abnegation, of entire subordination to the one 
purpose of united action under assigned orders. But, 
under the modem conditions of war, the loss inflicted 
within a given time by the terrible weapons now in the 
hands of all armies is so great that the very formations 
under whidh on a parade ground the armies of the past 
prepared to move in actual fighting under the orders of 
their commanders are mechanically as much as morally 
dissolved. Not even can the voice of the captain or the 
subaltern be heard, much less that of the heutenant-colonel, 
above the din of breech-loaders and of shrapnel shells. 
It is not therefore with a light heart, not willingly, not as 
thinking that a dispersed order of fight is something m 
itself more powerful or more advantageous than a ngid 
formation in which ordered and orderly movement is easy, 
in which force can be concentrated, in which the habits of 
discipline can be more certainly maintained, but of dire 
necessity, that the most experienced soldiers of onr day 
have come to the absolute conviction that only by preparing 
armies for fighting in dispersed order can disciplme be 
maintained at all The great problem of modem taclacs^ 
in so far as it concerns actual fighting, which r^ulates 
everything else^ is how to maintain the old umty under 
the new conditions which make it so difficult. 

Infardry^ 

This much at least we know, that from the moment 
that infantry are actually involved in a modern breech- 
loader fight all manoeuvring has ceased to be possible. 
The natural and the necessary deduction from this is that 
the only influence which can be exercised upon such a 
fight by any but very subordinate leaders is to throw 
into it fresh bodies of men who till then have been 
retained in close formations. Now the experience of the 
IStO battles showed clearly that the effect of fresh bodies 
thus throvm into a fight is very great indeed. Moreover, 
that o^rience showed further tl^t the direction in which 
the frfi^ force is thrown into a contest already engaged 
between two bodies of infantry is vitally important in 
determmii^ how ifreat the effect of the blow so delivered 
vrill be. tefe^anfcy of any great fight is to break up 
into a sexks of partially indepeadent actions. Therefore 
it almost ^waysha|pbiiS“ that ih each of these there are 
on both sides eertam weak ^reitits, wMch present oppor- 
tunities to a skilful ass^ntw These a^ise either from mr- 
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cumstauces of ground or from the inevitable disconnexion 
produced by isolated action of particular bodies of troops. 
Skill now consists in taking advantage of these oppor- 
tumties, in anticipating the conditions under which they are 
hkely to occur, m preparing to escape from similar dangers, 
and in pressing home a success. Here then is the way in 
which the organization spoken of above as the means of 
battle action makes itself felt. It is impossible now for 
the commander-in-chief of a great army to be ready at each 
part of a battle for one of these emergeucies. Scarcely 
can the commander of a division of 10,000 men, or even 
the commander of 3000, meet all the local incidents that 
occur. At each stage of the hierarchy there is needed a 
man who, in proportion to the extent of the opportunity 
or the danger, is ready to seize or to meet it. 

But among the means of doing this which the practical 
experience of the Prussians taught them is one which 
tends more and more to be forgotten as the experiences of 
the great campaign are lost in the distance of the past. 
As the phases of any battle now succeed one another a 
tune comes when the fight sways forward, and many men 
are left behind out of the immediate region of the combat. 
Often these stragglers are more numerous than the men 
engaged in the actual shooting line. They may be in a 
wood or for some other reason out of the reach of the 
enemy’s projectiles, or they may at all events not be 
severely exposed to them "What is wanted is to take 
advantage of this wasted power and to throw it into the 
fight. This can only be done effectively by getting the 
men into closed bodies, and so bringing them again under 
orders and disciplme. This was what the Germans — or, 
to speak more accurately, the Prussians, who in all these 
respects were head and shoulders over all their German 
compatriots— habitually did. 

Tbie study then of the mode of preparing infantry for the 
fights of the future does not in these inner circumstances of 
battle consist in training them for some particular forms of 
attack nearly so much at least as in the following poiuts . — 

1. In accustoming the men, as soon as from any cause they find 
themselves thrown out of the actual fighting line and out of the 
stress of fire, to place themselves instinetively and as q[Uickly as 
poasihle under the orders of some officer who can get them into 
order, and either lead them on or await the moment when the 
services of a formed body of men will become invaluable, 

2 In aocustoming officers to seek aU opportunities for re-forming 
dispersed men at the earliest possible moment; 

8. In. mamtaining such close order ss is possible as long as it 
can he maintained without nskine overwhelming loss of life and 
dire confusion,— hence therefore the bredang up into such small 
organised bodies as, by taking advantage of ground or other means, 
may be able to preserve unity of action longer than would be 
possible with greater masses , 

4 In keeping np, by the action of the higher ranks of the 
militaiy hierarchy, the fighting connexion between these bodies, by 
the judicious employment of fresh force or of reserves that have 
been made up out of men that have been tdroady engaged; 

6 In providing for the continual replenishment of ammnnition 
close to the fighting line of at least all those who are not actnally 
engaged in it, and the continually thrusting mto tiie fighting hue 
of men well supphed with ammunition to push forward the line, so 
that those who have exhausted their ammunition may bo resupplied 
without having to fall hack , and 

6- Above all, m practice and training during peace in a mode of 
action whidh cannot be simply learnt on a parade-ground by help 
of drill-sergeant and words of command taught by rote. 

We have taken first this question of tbe change which 
has taken place in infantry fighting, beeause it is on the 
forms of infantry fight that the changes in armament 
have produced their greatest effect, because the mam sub- 
stance of an army always consists of infantry, and because 
the changes which have occurred in the use of the other 
arms, artillery and cavalry, have been determined by the 
changes in infantry tactics and arms more than by any 
other cause, though the development of artillery armament 
has also affected them. 
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Kow the danger which faces any British army under 
present conditions in preparing for modern battle lies m 
the fact that a long peace following upon the great wars 
of the end of the last and the beginning of the present 
century has tended to stereotype forms which were origin- 
ally based upon the battle experience of the past There 
is a dread of change where change is required, because 
officers and men have come to look upon the great tradi- 
tions of the past as sacred In England men wish to 
follow in the footsteps of the soldiers who acquired an 
experience under Wellington such as no men since then 
have had. It is in its essence a sound and healthy feeling. 
But there is the greatest danger lest names should be put 
for facts, lest in the very act of servilely copying forms 
we should ignore altogether the principle which determmed 
the action of our forefathers. They started from the ex- 
periences and necessities of the battle-field as these existed 
in their own day. They based their forms upon those 
necessities If we would really imitate them we must in 
this do as they did. We cannot take their forms based 
on the battles of their own time, and then work forward 
from these forms to what we shall do on the battle-field 
now. We must frankly face the fact that, the character of 
battles having changed, we must work back from the con- 
ditions of our present battle-fields to the peace-forms which 
will prepare our soldiers for them 

Terms under such circumstances become confused Men 
talk about the practice of forms in which their Me is spent 
as “practical work.” They look upon all experience 
gathered from the fields where shells actually burst and 
where infantry firearms are used to kill as “ theoretical” 
The truth is exactly the opposite. Such merit as the 
older drill at present has is due to certain theoretical con- 
siderations wMch were at one time soundly deduced from 
practice in the past. The only practical work is that 
which tends to prepare men, not for the inspection of some 
general on a parade ground, but for actual war. An army 
is doing “ practical ” work in the preparation for its real 
duty, that of winning battles It is employed on mis- 
chievous theoretical work, on false theory, whenever it is 
doing anything else, 

Now this one thing is certain, thal^ whereas the great 
fighting formation of the past for British infantry was the 
line, that formation can be used no longer in actual fighting 
against troops armed with modem weapons, unless excep- 
tionally in purely defensive positions, where its trained 
cohesion is of little importance, because cohesion is in 
any case easy. All rigid drill is at present based on the 
assumption that wheels of parts of this line are necessaiy 
in order to enable the troops to keep together shoulder to 
shoulder. What is required is not this, but that we shall 
obtain by complete organization down to the lowest units 
a command of fire and a command of groups. Of all the 
incidents of a modern fight that of which it is the hardest 
to give any conception to a man who has not seen infantxy 
possessed of the enormous facilities for firing which are 
supplied by modem arms is the intense absorption in the 
mere fact of finng, which almost like a catdepsy takes 
possession of the man who is using his weapon against an 
enemy, or, as may often happen in close country, against 
nothing at all Many of the rifles that were picked up on 
Majuba Hill were found, at the last moment when the 
Boers were closing, sighted to 800 yards. It is noted as a 
quite remarkable instance of presence of mind on the part 
of a Prussian sergeant during the attack on St Privat, that 
he personally took care that the men reduced their sights to 
the proper range as they advanced. Now this illustrates 
perfectly the kind of trained habit which we need by our 
modem drill to induce in men in action. We want to 
educate men so that they do not fire under the conditions 


of a catalepsy. Now experience has shown that this can 
only he done by having men who are not themselves finng 
trained to look after those who are firing, so that the 
fire may he regulated, efiective, and deliberate The men 
themselves must be trained to fire only under orders, and 
not under the influence of a tendency to fire merely to 
relieve their feelings. We cannot put better what is in- 
volved in these necessities than in the following words of 
Colonel J. H. A Macdonald of the Queen’s Edinburgh 
Eifle Volunteer Brigade : — 

“ How IS this to be done ? How but by so regulnrly, consistently, 
and persistently putting the soldier through the action of finng by 
orders that it shall be a second nature to fire his rifle only under 
conliol of his supenor, and not otherwise What is wanted is the 
conviction m the mind of every instructor, from the highest to the 
lowest, that his men should never leave a parade without having 

ned something in fire discipline, — that is, that fire control dnU 

one of the main points m view as a necessary part of the work 
to he performed on every occasion when men are being dnlled, 
exercised, or inmected, from the moment that they know the rifl^e 
exercises until the day when they leave the service Let some of 
the time which formerly was spent lu a perpetual form, drill to 
produce a military maenme that had a steadiness in formation 
which nothing could shake be now spent m producing by a per- 
petual control drill a firing organism which shall have a steadmess 
in the use of fire which nothing can shake. The troops that shall 
he found most m the hands of the commander m the matter of 
fire will, ezims panhes, be invincible.”^ 

But m order that we may secure this end it is essential 
that the organization be earned down to the smallest groups 
within a company, and our drill must be adapted to deliver 
such groups as methodically and regularly as possible within 
the zone of fighting 

It does not appear that any adequate experiments have 
as yet been made to determine the means by which this 
cau heat be done. Experiments dunng peace time are in 
no sense wholly satisfactory In order that they may 
be worked out properly they require to be watched at 
every stage by men who have closely studied the experiences 
of modern war, and kuow what has been done by other 
armies, who have learned from those experiences not 
slavishly to copy what was done by men who were them- 
selves experimenting under the dread conditions of actual 
warfare, but to extract from them sound lessons for future 
guidance. To quote again from Colonel Macdonald. 

“ 'Would it not be wise to do what is done in other departments 
of militaiy science, and give some facilit 7 for practical and exhaus- 
tive expenment ? In aD. other dep^ments practical expenment 
goes merrily and expensively on Thousands of pounds are spent 
on a gun which penetrates another inch or two of armour. Hew 
and ttiicker plates are rolled. A new 'Big'WiU’ is built, and 
again crashes through the armour with its first shot, and -jj^rhaps 
blows off its own muzde with the second. Treasure-devouring sea 
monsters are built superseding one another at short intervals. 
Torpedoes, torpedo boats, and machine gnus are subjected to crucial 
experiments But from the nature of the material with which 
expenment has to he conducted in the case of the most important 
land fighting machine — the infantry— the circumstances are 
exactly reversed. Expenment would cost nothing ; but, while 
inventors can expenment in armour metal, gun building, and 
rifling and explosives, before offenng apphances to the Government, 
there can be no practical experiment with the oidy material out of 
which the infantry machine of war is made wimout order from 
authority It is only by leave of the state, through its ofifioers, 
that any proposals to improve the working can he tested, and— os 
IS the case in all inventions— not only tested, hut developed and 
improved by expenment. Almost all suecessM invention is the 
result of alternate thought and expenment There is also the 
further difficulty that tiie proposers of tactical improvements are 
not mdependent men, hut servants of the owners of the material 
They cannot consistently withdisciphno proceed as other inventors 
are able to do They cannot canvass higher officials, or exert 
extraneous influence They may not use the soldiers who happen to 
be under ^eii control as matenal for expenment. 

Further, even if it he permitted to them to exhibit these ideas 
experimentally, the material with which they must do so is not 
dead material, pl astic and absolutely passive. They have to test 

^Common Sense on Parade, or DriU imOiout &aya (p, 118), by 
Colonel the Boghi Hon J. H. A. Macdonald, G.B., ]^F., 1886. 
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their mTeation ■with, materials ■which have been tamed into a 
machme already on a diflferent system, and have "therefore a way 
of ■working which nnconacioosly at first militates against the dis- 
play to the best advantage of the new idea ” 

These conclusions appear unanswerable. Though, for 
the reasons which are imphed m the very sentences we 
have quoted, we are not as yet prepared absolutely to 
advocate any specific system, it appears to us that the 
me-thod of workmg which has been suggested by Col. 
Macdonald promises such valuable results that it ought 
at least to be fairly tried on a large scale. It has received 
the warmest possible support from the best infantry sol- 
diers of the English army — from Lord Wolseley, from Sir 
Donald Stewart, and many more. It has been approved 
in principle by many others, who have not had the oppor- 
tumty of esanoining its practice It has been successfully 
tried and experimented upon so far as peace-trials go, both 
at home and in the colonies, and has been greatly appreci- 
ated by those who have tried it. It consists in a method 
of permanently arranging a company in four ranks, so that 
from these the snecessive bodies of firmg line supports and 
reserves may be successively sent forward. It h^ several 
important recommendations. It limits the front of a 
captain's command. By forming groups of eight men of 
those ■who stand side by side in ^e fours it carries organi- 
sation down to the lowest point, -while it tends to bind 
together, by the principle of comradeship, the supports 
who successively arnve to the men who are in front. By 
making this comradedup apply to those who form the two 
adjacent groups of four of the company when in iin^ it 
ought certainly to facilitate the re-formation of the com- 
pany. At present if one man is lost in the front rank of a 
company, the whole have to be numbered again in order 
to enable it to form in a column of fours at all. On Col 
Macdonald’s system each group of eight being fixed, the 
company can he fitted together by the gathering of these 
groups in any order, so long as all are in them proper places 
■withm their own group of eight. 

In any case, going back once more to the experience of 
the past, we are now at a time in these matters very hke 
that which preceded the Peninsular "War. The drill which 
■was employed in the Peninsula was in all essentials worked 
out by tSir John Moore m a senes of experiments con- 
ducted at the camp of Shomclifife. No more important 
results were ever obtained by peace-training for war than 
riiose which were deduced from these experimental exercises. 
If W6 really reverence the great soldiers of the Peninsula^ 
this is the way in wMch we shall honour them. We shall 
not do what tiiey did not. We shall not accept from the 
traditiona of the past forms which are not adapted to actual 
warfare. Wo sh^ not -write drill books in the study or 
the bureau, and force field movemeuts into conformity with 
them. We shall employ for the work of our great camps 
of exercise generals who have made an exhaustive study of 
the present conditions of warfare, and stafE-officers who can 
assist them in their work. We shall experimentally try 
“those sugg^tions -which have upon them any reasonably 
good stamp of approval by military men of skilL” We 
shall really and crurially invesiagate them, “with oppor- 
tunity ufiorded to proposers to meet diffierdties that may 
be BUgg^ted.” “ "[l^ose proposals which can be defended 
■fisoia' serious iheoretical objections should be submitted to a 
fewmentlm’ experiment in selected regiments, and reported 
oh as |o th^ wotMng in the essential points of 

spphdigr and uniformity of raanceuvre, adaptabihty to 
oircumstancea ariabg, msuntenance of order, retention of 
unity of corn m^ acfe, rapid re^sovery of exact tactical form, 
and fire confrdL T$i4n; fet sjothority take what is best, it 
may he adop^ng hbe ohe dctoal an d thm^e another.”^ 

^ Ck>lasel Hflcdo&SlcE, a$ shBvc, pt 


The Eussians at one tune adopted and abandoned a 
system of working by groups of four. So far as we are 
able to perceive, Colonel Macdonald’s system is not open 
to the objection which led the Russians to abandon their 
method of fours. They found that, whan they had formed 
their groups under a “father” who became the leader, 
the men were so much attached to one another that as 
soon as one was wounded all remained with him, so that 
every time the enemy wounded one man four were put 
hori de conAat. tt is clear, on the one hand, that this 
IS an objection that would not present itself in mere peace 
practice at all, so that the necessity for criticism applied 
at ihe tima from actual experience of fighting shows itself 
forcibly. On the other hand, it by no means follows that 
the difficulty would not be overcome by such a closer 
association of groups as Colonel Macdonald’s system ap- 
pears to promise, and by a trained habit of trusting that 
the wounded will be properly cared for by the men assigned 
for that purpose, and a knowledge that the business of all 
those who are able to continue the fight is to ensure the 
safety of the wounded by securmg -victory. 

It will be obvious from what we have already said that 
we do not beheve that any army in Europe has as yet 
solved the question of the most effective mode of dehver- 
ing infantry within the area of modern fight, and that 
nevertheless we beheve that data now exist from which, 
with proper experiments, a method might be adopted which 
would at least give to that army which adopted it incal- 
culable advantages in the earlier battles of a modern -war. 

The one point that must he thoroughly realized is that 
Idle firearm of the present day has become the determining 
WKipon, for the development of the efficiency of which all 
tactics m'oat prepare the way. 

That brings us to another matter of vital importance. 

As long as the shock tactics of the past were possible, the 
neat dnlls of the parade ground were the essence of sol- 
diering, and therefore, when a few rifle regiments at first, 
and afterwards the army generally, had hberty to prac- 
tise shooting, that was looked upon as an accidental and 
exceptional thing nnconnected with the real business of 
the soldier, and therefore with his everyday hfe. This 
unfortunate divorce between the work at the butts and on 
-the manoeuvre-ground, once established in the habits of an 
army, cannot for many years be cured. It exists still. 

Yet every manoeuvre in which careless aiming, careless 
expenditure of ammumtion, and wrongly adjusted sights 
are permitted is a direct injury to the %hting efficiency of 
the force which manoeuvres. Nothing else can compensate 
for the evil so done. Good shooting, and movements 
tending to give to good shooting and good weapons the 
^eatest possible advantage, aj:e next to a healthy morale 
the essence of modem fight. 

Nevertheless, it is the training of the spirit of an army, 
the bringing home to all ranks of the objects now to be 
ainied at, that is the difficulty in all these matters. The 
yetj strength and power of discipline m its formation and 
engmining of habits is that which makes an army so hard 
to deal with when habits have to be changed. 

In the present condition of the tactical question it has 
seemed to us essential to devote so much space and pains 
to the enforcing of these points that we can only lightly 
touch on several questions that have been most eagerly 
discussed in relation to infantry tactics. 

The question of long-range fire against reserved fire is Long-] 
mainly a question between matenal and moral effect. It 
seems no doubt a strange thing, when we have enormously 
increased tie range of modem weapons, that we should 
throw away that advantage, and allow an enemy without 
firmg a shot at him to pass over a large area of ground 
where we could inflict loss on him. Undoubtedly, in so 
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far as we can train picked shots to fire at long ranges, so Nevertheless, when all these allowances have been made, 
as to disturb the movements of columns, and to interfere and while it seems as important as ever to realize what 
with artillery, it is well worth our while to do so. But advantages the sudden effect of reserved fire may secure, 
with the utmost training that we can give them the mass the fact remains that under certain very possible condi- 
of men in the ranks of an army never will become good tions of fightmg an extensive employment of long-range 
shots at long ranges Almost all fire, therefore, at long fire may be advisable, and it is therefore right that every 
ranges becomes unaimed fire, and an enemy can to a great army should prepare for such an event, 
extent avoid exposing himself on the ground where the For instance, in an attack on the dJorrH with 
fortuitous rain of bullets is faUing Meantime the mere which the French have covered their frontier, it is ex- 
fact of firing having begun puts the troops who are firing tremely probable that the Germans, being close to their 
almost beyond the reach of orders. Their own excite- own magazines, and therefore able to employ a practically 
ment and the noise together make it most difficult to give unlimited amount of ammunition, will overwhelm these 
them any directions Sights that have been fixed for places with long-range infantry as well as with artillery 
the long range are not changed to the short. The fact fire. There is no doubt that their infantry has been 
that, despite all their efforts, the enemy continues to ad- practised in finng volleys at very long range, and for such 
vance demoralizes them, and despite his losses encourages purposes it would be certainly comparatively easy to ensure 
him. These are considerations which are not taken into the delivery of actual volleys It may even be the case 
account in the arguments of those who base their con- that in defensive positions, where the extent of ground 
elusions merely on the amount of loss which may be in- open to view is considerable, long-range infantry fire regu- 
flicted at very long ranges Tet, at all events up to 1877, lated by volleys may be attempted We cannot, however, 
they had in actual fighting proved supreme. It may be see how it would be possible to attempt this during an 
the case that a very highly trained army, using long-range attack unless one special body of troops be assigned for 
volley firing under effective control, might produce such the work of long-range fire, in order to occupy the atten- 
loss upon an enemy approaching that it would make his tion of the enemy while other forces advance to the 
actual attack upon a position impossible. WTiat is certain attack. On the one hand, the disciphne of the French 
is that, up to 1877, there had been no experience in war army was so loose during the campaign of 1870 that it is 
which proved that such long-ranged fire was as effective quite possible that long-range fire might be much better 
as fire carefully reserved for the ranges within which brought under control than it was by them , on the other, 
infantry can use their arm with the greatest effect. it is emphatically necessary to assert that the difficulties 

Such at all events was the expenence of the 1870 cam- involved in a free employment of long-range fire are not 
paign, and it confirmed the experience of previous wars in merely those of an adequate supply of ammunition, but 
certain respects which, as will have been seen from the that those considerations to which we have drawn atten- 
above account, depend rather on the condition of men’s tion must be taken into account If an army is sufficiently 
minds than on the efficiency of weapons Both, however, well in hand for the choice between long-range fire and 
in the German army and in the French an immense im- reserved fire to be in the option of the gener^ who com- 
pression was produced by the incidents of the attack on mands, then undoubtedly cases will arise when each may 
Plevna. There is no doubt that there the certamly un- be used with advantage. Certainly it would not be a 
aimed fire of the Turks produced an enormous effect wise or safe thing for an army to enter the field without 
Skobeleff, when he had at last succeeded in reaching the having ever practised the regulated fire by volleys at long 
** Green Hill ” in one of his own most brilliant efforts, range against an army which had practised it It is clear 
found that there were no troops behind the slender Ime of that the tendency in that cose would be for the unpractised 
skirmishers whom he had actually with him. All his to indulge in much unregulated long-range firing. With 
reserves had melted away under the storm of bullets. If an army trained to both methods of action, the general 
this experience could be accepted as representing a normal who realizes the risks and advantages of either will be able 
phase of a modem battle, the conclusion would be inevit- to exercise a sounder choice than the man who has become 
able that so long as there are ample supplies of ammuni- an inveterate pleader for either system, and cannot there- 
tion the effect of long-range fire may be so great as to be fore adapt himself to the cases that arise, 
decisive. It would be madness altogether to reject such Eie general question of volley firing as against indivi- V^olley 
an experience Where analogous conditions occur no dual shooting is independent of the special use of vollej^ finng. 
doubt a better regulated long-range fire is too important for very long-range shooting to which we have above re- 
an element of power to be ignored. But it is necessary to ferred. It may obviously be possible to ensure the regular 
realize what the conditions were In the first place, the delivery of volleys at very long ranges, such as the French 
whole attack was one that never ought to have been are now practising, 3000 yards or more, without its being 
made. It never would have been made had not the com- possible to do so in anything that can properly be called 
mn, T i ding archduke overriden the advice of all the best an engaged fight. The effect produced by a well-delivered 
soldiers he had, and in mere obstinacy and ignorance volley is out of all proportion great as compared with the 
dashed his men against a position that ought never to effect of isolated shots. Moreover, it is a curious fact that 
have been so assailed. It was an attempt of a field army apparently men aim better when they fire together than 
against what had almost become a fortress. The Russians when they fire each by himself one after another. It is 
were unsupported by any adequate artillery for its reduc- constantly found at the butts that the greatest number of 
tion. The ground was nnusnally open and exposed to the shots has been delivered by the “best volley,” that is, the 
full range of the Turkish fire. The Russians showed here one in which all the arms go off most hke one. But it is 
just the BnniR incapacity for taking advantage of ground, a matter of great doubt whether in war it is practically 
do far as the smaller groups were concerned, which they possible under most circumstances to deliver a volley at 
had shown in the Crimea. They huddled together in great all. Captain May, the author of the “ tactical retro- 
masses, more unwieldy any regular column, hut just spect ” on the 1866 campaign, denied that any volleys had 
as much exposed to unaimed fire. There was therefore been fired in. that campaign. The cases of its employment 
nothing to show that a properly conducted skirmishing in the 1870 campaign, which are sufficiently established 
attack might not have found means of reaching the posi- not to fall under such criticism as he applied to the nomi- 
tion which Skobeleff actually secured. nal volleys of 1866, are not very numerous. We may 
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leave the queation -with the remark that the moral efiect 
produced by a volley is too great for the attempt to use it 
ever to be willingly thrown away, but that it would be 
now rash to take for granted that on service the best 
troops can be depended on to dehver during close fighting 
accurate volleys, unless it be in small parties The possi- 
bihty of even the fire of groups is disputed by Vou der 
Goltz. It IS obvious that, if he be correct in this respect, 
all attempt at regulating fire iu action is 
“ An effort only and a noble aim, 

Sbil to be sought foi, never to be won.” 

We incline to think that all war experience tends to 
this conclusion, and it is a reservation which we must 
therefore append to our cordial agreement with the 
pamges we have quoted from Colonel Macdonald. 

Cavalry 

Of all tactical facts, the one which needs most study 
for practical purposes is the relation of the size of men, 
on foot, mounted, in mass, and m different formations, 
to the undulations and features of ground. There is 
nothing which the untrained eye so httle realizes as the 
extent to which concealment and cover for men, even 
for mounted men, exists on the apparently most level 
plain. This fact, which is important for both the other 
arms, is for cavalry vital to its present use. Nothing is 
more certain than that under the present condition of 
arms cavalry cannot successfully assail in front either 
artillery or infantry in any formation in which the artillery 
or infantry are able to use their arms and can observe 
the approach of cavalry over long distances. 

On the other baud, cavalry striking by sudden surprise 
on the flank of unprepared infantry or artillery, engaged 
with other eneimes, may produce an effect, great to an 
extent of which as yet we have no adequate example in 
modern war. That is the conclusion drawn from their 
own experiences of the 1870 campaign by the most experi- 
enced leaders who were employed in it. Count Von 
Moltke m 1882, andPnnce Kraft of Hohenlohe-Iugelfingen 
in his letters on cavalry published in 1887, have alike pro- 
nounced decisively on the sutfject, and it would he easy 
to show that the whole weight of the beat military opinion 
in all eountnes except Bussia is on the same side. 

The practical possibility on most fields of battle of 
-cavalry bmng thus employed depends on two facts, — on 
the one baud the extent to which almost all ground 
^Braseuts opportunities to a skilful leader for moving his 
unob^ed from point to point of a great battle-field, 
and on the other that absorption in the intense excitement 
of a modem fi^t which prevents men from observing 
whet is taking place anywhere beyond the immediate 
range of their own employment. 

It follows from this that the utmost possible skill m the 
handling of cavalry as a mounted arm will he required if 
cavalry is to take advantage of such chances as modem 
fight will present to it. Now, m all periods since the 
invention of firearms, there has been a tendency, as 
improvement m weapons has taken place, to attempt to 
pnt cavalry bn a level in point of firearms with .the 
with which it has had to contend. Invariably, 
when that raffe development of armies, a great cavalry 
l^der, has aria®, he has swept away all attempts of the 
kin^ wd has employed his cavaliy with their proper 
v^on, the barbie blanche,’* sword or lance. 

^ ^OBpasoJiof this is eaay.i;^ explain, and the explana- 
tion Sff one that elb^ t^t ^..prmeiple is as applicable 
to the pr^nt conation of as to any preceding 

erne. The elective action Crfj<»valry as cavalry depends 
on rase, on snrprise, on skilfiti|nto<teEwiDg, and on the 
impetuous power and moral effMt of? fiie man and horse, 


glued to one another as though they together formed the 
old ideal of the arm, the centaur. Now, the dash and 
vigour with which an actual cavalry charge takes place 
depends on the moral condition of that part of the centaur 
in whose hands it is the great purpose and effect of high 
traming to place the guiding of the composite animal. 

Never has it been possible to train a great body of fighting 
men m two opposite directions at once. Balanced judg- 
ment, and an appreciation of the powers and uses of each 
part of the force he has to employ, are the duties of a 
general. But if a body of infantiy, dispersed in scattered 
groups, or isolated men, are to repel successfully a body 
of charging cavalry, they must have acqmred sufficient 
sang-froid to calmly fire at the great and overwhelming 
avalanche which they see moving down on them. To that 
end they must have acquired confidence iu their weapon, 
the firearm, and must have learnt to believe that its power 
IS so great that it gives them plenty of time to bring down 
the mighty-lootmg horseman before he closes with them. 
Similarly, if cavalry is successfully to be led by skilful 
manoeuvring into a fight where firearms are creating the 
most horrible appearance of danger, they must have ac- 
qmred a confidence m the skill of their leaders, in their 
own power of combined action, and in the effects of their 
sudden appearance, which will carry them on though 
leaders fall, and though death and destruction seem to 
await them In other words, they must have learnt to 
despise the firearm when pitted against their own skill m 
evading its danger and in delivering home their blows. 

All attempts, therefore, to train cavalry not to employ 
them skill in manoeuvring as the weapon to which they 
trust, hut, on the contrary, to be always ready to jump off 
their horses and begin firing, tends directly to we^eu and 
destroy the very spirit and quahty on which the efficiency 
of true cavalry depends. 

Now, the great leaders to whom we have referred believe 
abwlntely^ in the possibihty of true cavalry properly 
trained being able to play its part on the field of battle. 

Prince Kraft’s 7th letter on this subject is so admirable m 
its analysis of past experience that all who would under- 
stand tte subject should study it in its integrity. His 
conclusion is — “ From all that I have stated in this long 
letter I draw the conclusion that cavalry will, in the 
future, also be able to play a decisive part in battle if 
they can he led in such a manner that they can break out 
round a flank, and can thus, up to the last moment, take 
advantage of the fire effect of their own line of battle. 

But to do BO will sometimes reqmre from the cavalry that 
they shall be able to advance as much as four miles, at a 
rapid pace, before they deliver their charge,” ^ 

There ii^ however, auothei necessity of modem warfare Mounted 
which is altogether distmct from the question of supplying 
& 0 arms to cavalry in order to make up to them for the 
increased power of infantry, Powerful as modern infantry 
IS, it 13 very slow in its movements. It is very difiS-cult 
for a general to have it at the very place where he wants 
it. Hence the idea of mounting infantry and of sending 
them forward either on horseback or in carts, or where there 
are numerous roads on bicycles and tricycles, is one that 
is of the greatest importance. The so-called cavalry of the 
Amenean civil war were all of this character. Most of 
them had been accustomed to rifle-shooting from their child- 
hood and could ride. They had had no opportunity what- 
ever of acquiring the manoeuvring facihties of European 
eavahy. Probably European cavalry would have been 
altogether unsuited to the country iu which they had to 
wori. The esaential condition of the efficiency of mounted 

* ®:anslatioji in Royal ArtUlesry Institution Prooeedvngs, April - 
1888, p. 40. See also BteJIavallerie- Division cUs S^lachimkSrper, 
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infantry, wlaicli these men in fact were, is that, while 
they can ride well enough to get over such ground as la 
required, they waste no time in learning mancnuvres which 
they could not master, but look altogether to fighting 
with firearms and on foot whenever collision becomes neces- 
sary. The Boers represented an almost ideal body of this 
kind. British wars have supphed most valuable bodies of 
mounted infantry, who have been always picked men, 
picked shots, and excellent infantry As a general prin- 
ciple, it 18 safe to say that they ought to be under mfantry 
and not under cavalry ofScers, as to their immediate com- 
mand, — though very often indeed they will be a most 
valuable auxiliary for any cavalry commander, who will in 
that case of course have the whole body undei Ins orders 
In so far as their presence tends to save cavalry from the 
disastrous necessity which occasionally befalis them of 
havmg to employ their men in fighting on foot, their 
presence with cav^ry is always valuable But, as the time 
when all their best traimng is required is when they are 
actually fighting on foot, it is far better that -they should 
then find Qiemselves under the orders of an oflScer whose 
traimng tends to make him accustomed to handling men 
on foot, rather than to one all whose expenence ought to 
have accustomed him to handle men on horseback, and to 
hate making them jump off their horses 

The difliculty in enforcing these principles lies m the 
fact that it 13 only the experience of war on a large scale 
which brings home to cavalry officers the disastrous con- 
sequences of mjurmg their owm power by continually try- 
ing to take up the r61e of mounted infantry. They find 
themselves at peace manoeuvres continually put hors de 
combat i because they have come under the fiie of infantry. 
They can very often get into positions where, if they weie 
infantry and in large numbers, their effect would be most 
telhng. Their rapidity of movement enables them to do 
this. A narrow deduction from a very incomplete know- 
ledge of the experiences of cavalry charges during the 
1870 campaign led to the conclusion that cavalry could 
not be employed on a modern battle-field in their proper 
work That conclusion is utterly rejected by all those 
authorities who have had the best means of analysing the 
experiences on which it was based j yet it remains a 
tradition which unfortunately affects the minds of many 
cavalry officers as well as those of many other officers in 
the army 

It is safe to say, in conclusion on tins matter, that the 
two forces of cavalry and mounted infantry are each of the 
gr^test value, provided they each adhere to their own 
proper function. As soon as mounted infantry begins to 
attempt manoeuvres on horseback it necessarily becomes 
a very inferior cavalry. As soon as cavalry takes to dis- 
mounting, its equipment, its training, and usually its arms 
are sure to make it into a very inefficient body. Every 
year adds to the necessity of high shooting training for 
infantry, and of every hour of their work being connected 
with the efficient use of their arm. Every hour devoted 
by cavalry to shooting which subtracts anything from 
training in their own proper work, or which leads them to 
compete with the other arm in that way, weakens them. 
By no process can they compete with infantry if they 
measure themselves with them under the conditions favour- 
able to infantry fighting Kothing is more fallacious than 
the notion that because during the latter part of the 1870 
campaign the German cavalry often fought on foot the 
Germans therefore consider Ihat the proper employment 
of the arm, 

Prince Kraft emphatically says — “ The circumstances of 
the latter campaigns of this war were so abnormal that no 
rules for the employment of the arms can be deduced from 
them.” cavalry could perform the duty” the German 
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cavalry here did, of saving their own infantry by acting on 
the wings against the French infantry, “ except in the ease 
where they were engaged with an enemy whose hastily 
collected and undrilled masses had not the full value of 
regular troops.” 

We may also mention as an illustration of at least the 
views of the German leaders that during some manoeuvres 
iu 1879 a regiment of lancers by sudden surprise charged 
from behind some rising ground at four battahons of 
infantry, who did not see the cavalry till these were on 
their flank at a distance of 200 yards already in full 
charge. Scarcely a shot was fired before the cavalry were 
among the mfantry The emperor and Count Von Moltke 
were present, and the decision was that three battahons 
were ko7'8 de combat. Kow, when it is remembered that 
a cavalry regiment numbers about 400 men and three 
battalions about 3000, the difference between the effect 
produced under such circumstances by a body of cavalry 
and an equivalent body of mounted infantry, ivho could 
not have dismounted at most more than 300 men, who 
would certainly have been destroyed, is too great not to 
be realized. In this ease an instance occurred of what 
Prince Kraft mentions as a possibility continually illustrated 
by the experiences of the 1870 campaign. The colonel 
commanding the lancers, having moved personally to a well- 
chosen spot, had been quietly observing the movements of 
the infantry, himself unseen up to the moment when by 
a signal he gave the order for his regiment to advance at 
a gallop, and then charge 

AitilUry. 

Here the first point it is necessary to insist on is that 
the tendency to a divorce between firing practice and drill 
manoeuvre has been inherited by the artillery from the past 
as it has been by the infantry Kapoleon’s formation for 
the battle of Austerlitz placed his artillery guns between 
his infantry brigades and on their flank. The artillery 
advanced nearly in line with the infantry and rather in 
advance of it. As long as it was possible for artillery 
thus to move up to close quarters with the infantry, exact 
accuracy of fire training was of httle importance. The 
distance was so short that the round shot were bound to 
produce their effect But, when the range of both mfantry 
and artillery fire were greatly extended, a change took place 
which required a change of habit in the artillery, for which 
the long training of the past had as little prepar^ them as 
had been the case with the infantry. The horse artillery, 
and at a much later date the field batteries, had acquired 
a mobility which enabled them very rapidly to take up 
assigned positions But the habit of thinking that drill 
movements, irrespective of accuracy of fire, were the busi- 
ness on which a soldier’s mind should he set continued to 
operate long after all idea of moving artillery cheek by 
jowl with infantry or cavalry had been abandoned. The 
practice grounds of artillery for actual shell fire are neces- 
sarily much fewer and more difficult to select than the 
ranges for infantry. Hence what we have said of the 
tendency in infantry manoeuvres to separate the effective 
fire of the ranges and the butts from drill and manoeuvres 
appliM with tenfold force to the artillery Moreover, in 
the case of the artillery this tendency has been aggravated 
by a certain fear among generals and their staff officers 
of interfering iu the detail work of a special arm. As long 
as a battery is seen to manoeuvre rapidly, to take up an 
aligned and telling position, and to fire off a puff of 
smoke, the superintending general is apt to think that he 
may assume that all has been done that ought to have 
been done. 

Unfortunately, it may happen that the battery which 
thus appears to have acted in the very smartest possible 
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way may have all the time been learning to do just what | 
will injure it for war service. Nothing is more note- 
worthy throughout the 1870 campaign than the extraordi- 
nary superionty of the German artillery over the French. 
There were no doubt certain technical reasons for this j 
but by far the most important reasons were these (1) 
the German battenes had been trained habitually so to co- 
operate that a French battery almost always found itself 
opposed to a German brigade of six batteries when it came 
to fighting; and (2) at all their manoeuvres the Germans 
had been traming for war, while the French artillery had 
not The German artillery had never fired off a gun 
which had not been properly laid at an assigned object, 
with the range determined, the nature of the projectile 
declared, and the fuse to burst the shell so far fixed that, 
it been necessary actually to fire in earnest, every man 
would have gone through an almost exactly similar ex- 
perience. The French, on the other hand, had piqued 
themselves on their dashing battery mancenvrea, and had 
been content to fire off a blank cartridge as rapidly as 
possible, no matter how the gun was laid, or what would 
have happened about the shell. 

The same two schools at this moment exist among 
British artillery officers The unfortunate tendency at pre- 
sent IS for the officer commanding a battery who tells his 
subalterns, " Nevar mind how you fire ; get off a puff of 
smoke, just to show where you are,” to seem, much smarter 
than the man who insists upon every gun being prop^ly 
laid at an assigned object, and on having every possible 
condition fulfilled as it would be in war The general 
who at a mile’s distance sees the two puffs of smoke can- 
not teH the difference, though, if he rode into the battery 
which has so promptly puffed off its smoke, he would prob- 
ably find that one gun was inclined high in air and the 
next shooting into the ground ten paces in front of the 
muzzle. It is not too much to say that this latter battery 
has been in every respect acquiring inefficiency by the 
day’s work. It will be slow when it comes to action, be- 
cause the men have never been trained to be as quick as 
the circumstances of action permit, have acquired no piao- 
ticB in rapidity under those conditions. It will have ac- 
quired no practice in actual shooting except its few annual 
shots on ^e practice ground, which are sure with it to 
have been regarded as a most inconvenient interruption to 
the show drill and show manoeuvres on which it has been 
employed throughout the year. This is the point of 
artillery tactics without which everything else is utterly 
valueiffls. As Prince Kraft of Hohenlohe-Ingelfingen puts 
itj “The artillery must in the first place hxt, in the second 
place and in the third place AtA” 

It depends far more in England upon generals com- 
manding districts and divisions and on their staffs than 
upon artillery officers whether this result is attained or 
not. It is aimost impossible for the most zealous artillery 
officer to keep up the confidence and spirits of his battery 
and to keep their work to the proper level if on every 
occasion they find that, because he insists on work being 
properly done, some other battery which is amusing itsdf 
with sham finng gets all the credit of supenor smartness. 
The matter is therefore vital to the efficiency of this arm 
of the Service. The infantry and cavalry will find in action 
that they ?ely on the support of a broken reed if the 
artillery generally has not brought the most efficient 
technical and praotice-gronnd work into the closest relation 
with field mtocBUviing. Given that this has been done 
in the sense here desorfbed, Prince Kraft’s next condition 
may be briefly stated, b^use its importance will be easily 
understood. “ It must ntcrt be in a condition to come into 
position at the right momenl^ and; with this object it must 
practise itself in getting over diatfimces of nmny miles, and 


even forced marches of a day or so, at rapid pace. If,” 
he adds,^ “it can satisfy these claims, it will give us every- 
thing which is needed as to its fitness for employment m 
battle.” 

So far we have spoken of conditions in which the tacti- Massed 
cal necessities of modern artillery are very similar to those 
of modem infantry. In the next point the contrast is as '®' 
sharp as the analogy was close in the former instance. 

Infantry, as we have seen, once committed to a fight, is be- 
yond the control of all officers not actually leading them 
at the time Artillery under all but the rarest circum- 
stances can be almost as easily moved from one point to 
another of a battle-field out of action in which it is fiercely 
engaged as if it were not employed in firing at all. There- 
fore the rule is now accepted in all armies that every gun 
that can be employed should as soon as possible be brought 
to bear on the enemy The shorter time artillery is limbered 
up and the longer it is employed in action the more effec- 
tive 18 its work With a very large army Pnnce Kraft, 
whose authonty on such a subject is probably the highest 
we have, makes a rather hesitating exception in this sense 
that ordinarily the commander-in-chief of a very large 
army will have whole army corps designed for a particular 
work, usually for striking at the decisive point of a field 
of battle. With these their own artiUery will naturally 
move. But so far as artillery is available on any part of a 
field of action, even including that of divisions and army 
corps kept back from the actual fight, as long as these are 
stationary, every possible gun •v^ he pushed forward. 

The altogether overwhelming effect of a concentrated and 
massed artillery fire is so enormous that whatever tends 
to increase the number of guns employed tends to give 
that superiority over the enemy’s artillery which it is one 
of a general’s first objects to secure , 

Ordinarily a battle wiU now begin by artillery opening 
fire at a range which is fixed by the necessity of the attack- 
ing artillery not exposing itself during the time that it is 
coming up to the enemy’s effective fire with shrapnel 
shell. This is reckoned at about 3800 yards. From that 
[ point the artillery, as soon os it has been able sufficiently 
to occupy the fire of the enemy to make further advance 
possible, pushes in to a distance of from 2200 yards to 
2700 yards. Infantry in the meantime will have been 
pushed on sufficiently to protect the ground thus to be 
occupied by the artillery from direct attacks from the 
enemy. At this point an artillery duel is practically the 
certam beginning of the regular battle. The artillery will 
fire at any of the other arms as soon as it is able to 
bring any effective fire to bear on them. It is no easy 
matter for infantry to attack other infantry until the 
artillery has prepared the way for them by a heavy fire. 

But the artillery will hardly ever be able to do this until 
it has established such an ascendency over the enemy’s 
artillery that the latter is either silenced or at least tern 
porarily withdrawn. 

No matter how great the mass of artillery that isEegulfttion 
^tha^ed together, Prince Kraft, basing his conclusions tatteiy 
upon the soundest reasoning, condemns altogether the 
independent fire of individual guns within a battery, 
and, unless exceptionally for the purpose of ascertaining a 
range, all salvoes of artillery by batteries or otherwise. 

Nothmg is gained in point of the number of shell that can 
be thrown in a given time by firing battery salvoes in- 
stead of firing steadily gun by gun from tbe flank of a 
batteay. After a salvo au interval of from 36 to 48 
seconds at least is required before another can be fired, 

^ We gaote from his coxrefipondeat’s Bummary of his views, and 
from the translatioii given hy Major Walford, E.A. These words 
occur in the X7th letter, ArMiery Proc^e^gs, 

August X887, p. 187. 
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while with very rapid firing from the flank an interval of 
from 6 to 8 seconds allows a shell to traverse a range of 
from 2600 to 3000 yards, so that the effect of each shell 
can he seen ^ The effect of this is to enable the oflScer 
commanding the battery to have his fire under control, 
and to induce much more careful firing by each gun. 
Indeed, if a German battery is seen to be firing, not from the 
flank but irregularly, it may be taken for granted that it is 
being mastered by the hostile fire, and is out of hand 
Supply of The duty of each commanding officer of a battery is to 
amrumu- be continually watchmg over the replenishment of his 
ammunition, and therefore as long as possible to draw 
upon his waggons for ammunition, keeping the ammumtion 
in his limbers as a last reserve If this cannot be done, 
the limbers must be filled up as rapidly as possible If, 
however, by misfortune all ammunition is exhausted, the 
artillery must not retire, but must, for the sake of the 
moral effect, remain without firmg rather than produce the 
encouragement to the enemy and discouragement to their 
own troops of withdrawing without express ordera 
Summary We shall complete this sketch of the duties of artillery 
in action by quoting the following summary from Pnnce 
Kraft of Hohenlohe-Ingelfingen • — 

On the Offmivs.—{a) Artillery, ufter it has alencedthe enemy’s 
artillery, must not as a rule approach nearer than from 1600 to 1700 
yards to infantry of the enemy which is as yet intact and is not 
engaged with oilier troops. (6) If tho enemy'^s infantry is held in 
check by another force of artillery, or by infantry, it is not only 
advisable, but it is the duty of artillery to advance to a range of 
from 1100 to 1200 yards {&) At the most decisive moment of the 
acbon artillery must not shun the very closest range (d) As soon 
as the mam attack has proved successfril, the artillery must hasten 
up to secure the captured position by its fire ; at such a moment, 
its proper place, m most cases, is in the Ime of skirmishers 
On the Befenaive —(a) The normal post for artillery m a defen- 
sive position (though this may he modified by the character of the 
ground) is 600 yards in rear of the foremost mfantry position, pro- 
vided always that" the latter leaves the field of fire of the arfallery 
open (S) Arfallery must never abandon its position, even if the 
enemy come up to the muzzles of the guns, unless the officer com- 
mandmg the troops has given ordera for a general retreat But 
this does not imply that arfallery, acting on the defensive, are for- 
bidden, if the assailant begins to get the advantage in the arfaUery 
duel, to cease finng for a time, and to withdraw their guns under 
cover, with the object of suddenly coming mto action agam at the 
most critical moment (o) If the order to retreat is given, the only 
possible moment at which it can be commenced is either when the 
enemy has not yet advanced to the attack, or when he is preparing 
a second attack after having been repulsed in tho first 
Som Artillery ma Cavalry Acivm.—{a) Asa rule home arfaUeiy 
should go in at once to a decisive range for the arfaUeiy duel, smco 
the considerations which compel arfaHeiy when engaged with 
infantry to fight at longer ranges lose their force in. mis case, 
owing to the speed at which cavalry can move. !From this posi- 
tion it will silence the enemy’s arfallery, and immediately after- 
wards, or as soon as it can see them, it will turn its fire on tho 
enemy’s cavalry. (J) Durmg the charge of its own cavalry it will 
fire on that of the enemy, or, if that be not possible, on hia arfallery 
If it has nothmg to fire at, it will remain in position with load^ 
guns (common shell and not shrapnel should bo used), in order, m 
case of the failure of the charge, to give support to its retiring 
cavalry, and to show them where they are to rally, (c) The horse 
arfallery requires a special escort on that flank of its position 
only on which the cavalry fight is not taking place, and even there 
it requires it merely for the purpose of scoufang , a section will 
theraore be sufficient, (d) If the charge succeeds, the horse 
artilleiy must gallop up to the spot where it took place, in order to 
secure its possession with their lire, and to assist m the pursuit 

!rhe Comhirud Action of the Three Arms 
So far we have spoken of wbat may properly be called 
the minor tactics of tbe three arms, thongb that name is 
often applied in quite a different sense. There can be little 
doubt tlmt it 18 in that portion of tactics that the complexity 
and difficulty of tbe present stage of tbe question he. ^ 
regards tbe larger handling of armies, tbe tendency of recent 
wars has been rather to simplification than to increased diffi- 
^ See the prmce’e 16th letter, Hoycd Artillery InsbMvon Proeeei- 
mgs, p. 171. 


culty Tbe employment of artillery in great masses, never 
in isolated batteries, is, so far as that arm is concerned, its 
most important law. So much so is this tbe case that, 
even when as many as eigbty-four guns were collected 
together at Worth, the Germans found it answer best to 
turn all of them at once upon a single French battery, and 
then upon another, and so on. \^erever possible, some 
at least of the guns will take up an enfilading position , 
that IS, they will fire from flank to flank of the troops they 
assail, in preference to firing directly at them It is always 
advantageous to the fire of artillery to have great depth 
rather than great extent to fire at, because range is much 
more difficult to fix correctly than direction. 

Prmce Kiraft regards it as doubtful whether artillery 
can be employed in crossing its fire, the right of a long line 
of guns firing at an enemy’s right and the left at the left, 
which would give to each a certain advantage in the direc- 
tion of their fire. But it is clear that, if the whole of a 
long line of guns be employed, as at Worth, first against 
one object and then against another, many of the batteries 
will not be firmg directly to their front, but at an angle, 
sometimes a very sharp one, to their own front. 

In any case tbe earher stages of a modern battle are Normal 
sure to begin with a heavy fiire of artillery, following either 
on some slight affairs of outposts or on the cavalry having 
as(»rtained the position of the enemy at least approxi- 
mately. Then may perhaps follow, what we have tiready 
suggested as one of the alternatives, a carefully regulated 
long-range fire of mfantry, then probably a gradual 
development of the infantry of the assailing army in front 
of the position to be attacked and certain tentative move- 
ments designed to feel the strength of an enemy’s position. 

Then, as soon as the point to be carried at any cost has been 
determined on, every effort will be made to distract tbe 
enemy’s attention from this, to occupy him at other points, 
and by engaging him aU tiong the line to prevent him 
from remforcmg the point which it is essential to carry. At 
present the attempt will be, when possible, almost certainly 
to attack a fiank. But, as the necessity of this becomes 
thoroughly reahxed as it now is on both sides, and a 
tendency arises towards continual extension of the space 
occupied in order to meet outflanking movements, it is 
almost certain that on one side or other the extension will 
exceed the limits of defensive power, and that then blows 
will be struck with the object of breaking tbe too extended 
line. All the cavalry not employed in mere reconnoitring 
duties, or for keeping up the connexion between different 
parts of tbe army, ordmanly be kept under the con- 
trol of the commander-in-chief until he is able to define 
the part of the battle in which it can be most effectually 
used Then, when he has so far decided its direction, he will 
be ohhged to leave all details to the cavalry leader, who will 
cho(»e his own time and opportunity for delivering his 
blow. The local defensive power conferred by the present 
arms will be used ou both sides. The assailant will 
endeavour by employing it at unimportant parts of his 
line to gam the advantage of the superiority of force neces- 
sary for striking at the decisive point. The defendant 
will naturally employ it to the full Both on one side 
and the other, however, the effbrt will be to keep strong 
forces of all arms for the deciave period of the action. 

So far as Continental warfare is concerned, the enormous 
development of modem armies makes it very uncertam 
how far elaborate strokes of tactical skill can ever again 
be delivered in the way they were by Napoleon,— for 
instance, at Austerlitz and Dresden, The experience of 
recent wars supplies us at all events with nothing of the 
kind. The enormous masses and the enormous extent of 
ground to he covered almost force a general into the 
simplest possible arrangements on the larger scale, leaving 
XXIV. — 46 
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it to Ms subordinates to work out tbe development with such 
local skill as the circumstances permit Nevertheless, it 
would be rash to say that, as incidents of a great campaign, 
many battles may not be fought, the effect of which on 
the conduct of the general operations will be very decisive, 
where comparatively small numbers are engaged. For the 
conduct of these at least there are many lessons to be 
gathered from the tactical experiences of earlier wara 
Choice of In the taking up of positions it may be assumed gene- 
position. rally that the conditions to be sought are freedom for 
manoeuvre, free scope for fire both of artillery and 
infantry, and, as a rule, for that end gentle glacis slopes hke 
those of St Privat and Gravelotte, rather than precipitous 
heights hke that of the Red Hill at Spicheren. There 
is nothing as to wMch war experience and popular 
assumptions differ more than as to the relative strength 
of different positions. As a rule, steep heights give a great 
deal of cover from fire. Their lower slopes can only be 
seen from the edge, and that edge cannot be held because 
it IS completely exposed to the enemy’s fire from many 
points below. It is better to have a difficult climb than 
to be shot by a bullet. It has constantly happened that 
positions have fallen because the defenders have trusted to 
physical difficulties of access rather than to the effect of 
ground upon the use of arms for their defence. Whatever 
tends to obhge an enemy to debouch on a narrow front 
against a wide front of fire is most valuable to the defence ; 
but it is upon considerations hke these of the use of arms 
that the strength of a position must be determined 
Similarly, whatever tends to facilitate communication 
between one port and another of your own troops, and to 
cause an enemy to separate his, adds greatly to the strength 
of your position. The element of time also has here, as 
in the provmce of strategy, to be always taken into account 
Where ground tends to make movements slow anddiffienlt, 
there it will be safe to economize men by employing small 
forces, in order to gain time for decisive blows in other 
directions. Whatever m an enemy’s rear will prevent his 
safe retreat, and therefore either locally or throughout a 
position wdl make successful attack decisive, is greatly in 
favour of the army which, whether at first on the defen- 
sive or offensive, can attack an enemy in such a posifjon. 
The application of these principles is dmost infinite m its 
variety. It is impossible here to do more than indicate 
their general character. 

Pro-rision The proposition has been advanced that it would be best 
against ^ to meet the ^ort of an assailant to outflank a position hy 
employing detached bodies to manoeuvre outside the posi- 
tion, so that when an assailant has committed himself to an 
outflanking movement, and has moved up his enveloping 
troops, the detached body could fall upon these unexpectedly 
from their rear. Twice during the 1870 campaign the 
Germans designed a movement of this kind. In neither 
case was there an opportunity for puttmg it to the test. 
Such a movement successfully executed could hardly fail 
to have great results. On the other hand, a well-handled 
cavalry, searching aU the country round prior to an action, 
might not improbably discover the isolated corps placed for 
ttrt purpose, and in that case it ought not to be difficult 
aaiisfilant to keep it apart from the main army and 
It. 

alssmewh kindred kind, but involving a 
dii^int Wte: made by Sir E, Hamley as a de- 
duction feom campaign, and was applied in 

practice hy the Iilssto in Asia in 1877. He suggested 
that the deffenmve strito^’of comparatively small bodies 
was now so great' thftt 4 general would ke tempted to 
detach, or to connect body only by a tele- 

graphic wir^ a body Qp f!r8o|^ pasmng round an 
ifej^ettny to be attacked, should takk Up a strong poMticm in 


his rear, and should thus become the anvil on which the 
main assailing army should act as hammer, grinding the 
enemy between them to powder. This was actually done 
by the Russians, who in October 1877 destroyed Moukhtar 
Pasha’s army by this very means. 

Both these forms of operation — the detached force to 
the flank and the detached force to the rear — partake of 
the nature of the attempt of Napoleon to destroy the 
alhed armies, after the battle of Dresden in 1813, by pre- 
viously detacMng Vandamme to intercept their retreat. 
As a matter of fact, that manoeuvre was one of the most 
disastrous that Napoleon ever attempted, but the disaster 
was probably due to a failure of Napoleon’s own wonted 
activity arising from illness The telegraph might then 
have made a very great difference in the result of the 
operation. In any case, these suggestions mdicate pos- 
sibilities of action, due to the present condition of arms 
and of science, which may have much wider application 
in the hands of skilful commanders. EverytMng will 
depend on their execution, and on the skill with which 
they are met. It may at least be asserted that, with the 
possibilities of such manoeuvres being employed against 
him, it will ordinarily be extremely rash for a general to 
commit himself to the actual turning movement by which 
he wheels up a portion of his army to attack an exposed 
flank, without having searched the ground with his cavalry 
far teyond the point which he proposes to assoiL This 
was actually done by the German cavalry under express 
orders from headquarters, prior to and during the great 
turning movement at the battle of Qravelotte. 


Marches , — The pimciplea regulating the marches of armies which Marches, 
piecede battles are determined hy the conditions of a modern 
battle itself. As a rule nowadays the cavalry of an amy will he 
certainly pushed far forward lu advance of the mam body There- 
fore, with the axeejition of small parties of horsemen employed as 
orderlies, for keeping up the connexion between one part of an 
army and another, and to aid the infantry in the immediate woik 
of local security, the marching body will in ordinary country 
consist of artillery and infantry The tendency for every action 
to begin by artillery fire contiinially leads more and more to the 
pushing foiwaid of that arm to the front of the column, only 
sufficient infantry being placed before it on the road to give pro- 
tection in case of sudden attack, and to furnish tlie necessaiy 
tioops for the defence of the gnus at the beginning of an action. 

The exact order of march mil tlierofoie necessanly vary with the 
character of the country through which the anny moves. In veiy 
raonntaiuons distncts, in which collision with an enemy may occur 
at any moment, it may be uecessaiy to push forward infontiy 
insteau of cavalry In all cases wheie mountain defiles have to be 

K d, detached infantry must gam possession of the heights 
e the mam body enters the dohle 
Since the great object of all marches is to deliver the army in 
fighting order on the battle-field, it is necessary that the force 
Bhould not he dispersed too widely on the march, hut it is quite as 
necessary with laige bodies of troops that the march should not 
be made upon too few roads. An army corps with its attendant 
wagons ocenpias in depth about 26 miles on a single road. As 
under most circumstances a day’s march is about 13 or 14 miles, it 
IS dear that, if an army coi-ps were movmg m the ordinary road 
formation on a siimle road, the rear of the column would scarcely be 
able to arrive on the same day that the head of the column was hrst 
involved in action Nor is it always possible to place the whole of 
the fighting force in front and to lea\6 the whole mass of waggons 
in rear Ambulances and surgeons at least, as well as ammunition 
columns, are required at the very moment of battle Therefore it 
is advisable to employ as many roads as possible that are within con- 
venient reach of one another. The difference between the lengths 
of march that have been done hy troops under favourable and un- 
favourable conditions is so great that it is impossible to fix any 
spwific Imigth as the march that can under all circumstances be 
relied on. Good spirits, good roads, high traming, and favourable 
weather on the one hand, and depression, deep mud, storms, and 
want of marching condition on the other, are elements that must 
be taken into account m all such matters Of the difficulties which 
a lai^a number of troops marching on a single road encounter a 
striking illustration is afforded by an incident of the 1886 cani- 

S . According to the Austrian ofiScial account, the men marched 
abreast in order to diminish the length of toad occupied 
Yet, though this unusually wide marching front was token np hy 
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tic infantry, and corresponding formations were as for as possible 
taken by tlie otlier anna, the length of the longest column, accoid- 
ing to Yon der Goltz, was, when actually on the road, from front to 
rear 674 m len^h In this case about three corps were march- 
ing together Hence it is always desirable when possible to allow 
one road at least to each division Another striking illustration 
both of the size of modem armies and of the length occupied by 
troops on a road is given by Von der Goltz He calculates that, if 
the present German army weie placed on one road, it would reach 
from Mainz to the Russian frontier, the whole distance being densely 
packed with men, guns, and waggons Again, he shows that either 
the present French or German army extended in battle array would 
occupy the entire length of the common frontier of the couutiies 

Advanced and Rear Guards — The questions involved in the 
proper use and employment of advanced and lear guards would 
occupy more space than we can possibly afford for them. In 
general teims it may be said that, with both advanced and rear 
guards, artillery (perhaps with machine and quick-firmg guns), 
cavalry, and mounted infantry will play the principal parts It is 
tolerably certain, though opinion is much divided on the subject, 
that the enormous advanced guards employed by the Germans dming 
the 1870 campaign, in which the advanced guard of an anny corns 
sometimes consisted of about half the whole foice, would be mr 
most campaigns a mistake The tendency of very loigo advanced 
guai’ds 13, as that campaign showed, to bnng on actions prematurely 
Artillery or mounted corps can be easily drawn out of a prematura 
action Infantry cannot be so withdrawn If the advanced guard 
is lai’ge enough to mve tune to the marching body to form upon 
suitable ground bmore it is attacked, it possesses all the strength 
that IS necessary 

The task of a rear guard retiring before a victorious enemy, and 
covering the retreat of a beaten army, is one of the most delicate 
of operations. It depends for its pioper execution on the full 
employment of those means for gaming time by forcing an enemy 
to deploy on unfavourable ground which have been described under 
the general heading 

Outposts — The subject of outposts is also one which, for its full 
explanation, would require a volume to itself. The general puii- 
ciple on which their use is based is that a slendei cordon of men shall 
80 surround an army when at rest that no enemy can approach its 
quarters unobserved, and that this coidon shall be supported by 
piquets from which the actual sentnes for the cordon are taken, 
and these again by stionger but less numeious bodies, serving to 
connect together the diffeient parts, so that, if the enemy attempts 
to drive m the outposts at any point, he meets with a continually 
increasing resistance In this broad indication of the method, the 
prmciple is equally applicable to cavalry and to mfantn' outposts 
In general, however, the seennty of a modem army, when not m 
actual contact with an enemy preparatory to battle, depends chiefly 
on the early information gamed by cavalry pushed fai' out beyond 
the rest of the army The cavalry will be at a distance of at least 
one or two days' march iu advance and on the flanks scouring the 
country m all directions 

It IS practically certain that during the earlier stages of a 
campaign the colhiuons that will occur will be between bodies of 
cavalry pushed forward from both sides, supported by horse artillery 
aud by such infantry as can he rapidly transported to the front 
The circumstances of the collision of the main armies must depend 
iu the first instance upon what happens in these encounters, in 
which cavalry will be the most important arm Both sides will 
endeavour to use their cavalry to okain all the information they 
can and to prevent the enemy from obtaining information of their 
own movements At the same time, in the case of two great 
neighbouring powers like France and Germany, it is probable that 
attempts will be made by the cavalry on both sides to inteifere 
with the mobilization of the armies across the frontier These 
efforts promise to result in contests on a scale and of a kind sneh 
as we have never yet seen, and of the nature of which it is difficult 
to judge from any past expenence of war It seems certain, how- 
ever, that the body which will gam victory m these encounters 
will be the most highly trained and numerous cavalry, supported 
by its sister arm the horse artillery But the value of a body of 
mounted infantry, and perhaps a strong force of cyclists, pushed 
forward to suppoit the cavaliy, can haidly be doubted when it is 
remembered now often defiles will have to be seized, budges held, 
and important stations permanently seemed ITo doubt, when 
such infantry is not available, cavalry will at tunes have to be 
employed on foot for these purposes. So long as such employment 
is looked on as exceptional and a necessity to be regretted, it 
need do no harm. In any case no rules must prevent the seeming 
of the actual object for the time being 

Reconnaissance and InielKgence — The vital necessity of obtain- 
ing all possible information of what an enemy is doing makes the 
roconnaassances continually earned out by cavalry all round an 
army, and the occasional special reconnaissances conducted by single 
officers and small parties or strong bothes employed for the purpose, 
some of the most important operations of war. It is, however. 


difficult m bnef space to lay down rules for their guidance, because 
the essence of the value of such woik depends on offlceis bemg 
trained in all parts of the art of war so as to know what to look for 
and what to report The principles of such reconnaissance are 
determined by the general pnnciples of both strategy and tactics, 
aud are not in themselves independent. Nevertheless, it is very 
important that it should be i-ealized, by men who are sending in 
re^rts from some one point of a laige circle, that information in 
itself apparently unimportant may be of the greatest value when 
it 13 collated with other facts either already known or simultane- 
ously gathered fiom other quarters. Thus, for instance, a news- 
paper advertisement, or a reference to a particular man or officer as 
not being with his regiment, may give negative evidence of the 

K iition of that regiment uhich may become of great importance 
e siftmg, therciore, of infonnation should be chiefly left to the 
department at headquarters uhich has charge of that work Spies 
and deserters mil supply evidence the value of which usually 
depends on the pou er of the department to check their assertions 
by a number ot minute facts already known Any information 
about the enemy or the countiy which may assist to that end 
should he carefully gathered and reported Numerous forms and 
rules have been drawn up to supply liints os to the kind of informa- 
tion about roads, nvers, railways, villages, &c , which should he 
gathered Lord Wolseley’s Pocket- Boot and Colonel Harrison’s 
handbook are the beat for these purposes 


Lileratwe —The folloiv'ine hooks may be recommended as the most recent and 
most^aluableonnuitlersof mlllttirj art (1) On tactics, to vhich modem military 
Htemture has been chledy deioted, see Prince Kraft of Hohenlohe-Ingelfln gen's 
Ltitett on ca\'alrj, infantiy, and artlUeiy, especially those on the last-named 
These are being now translated in the Proceedings of the Koyal Artillery Institu- 
tion (2) On car alrj tactics tn o anonymous works by the same tniter appeared 
In Germany In 1884 Die Kavallerie-DMsion ah Behlacliteidbrper, and l/eber^dh 
Bevaffiimg, Ausbildung, und Teruendmg der Jleiterei Tlie former has been 
tianslated Into French in the Beene de Cavalerieci snccessive months of 188S-88, 
and we hare no hesitation In saying that it Is a bO(A that onght to be known to 
cr cry officer ot every aim of the service, but more especially to every cavalry 
officer See also Das VolL in Wafen (“The Nation In Arms"), by Baron von der 
Gultz, which has been completely translated into French unda the title of La 
Ration armie— organisation militaire et grande tactique modemes (1884), parts 
of it hare been translated by SIi Lumley Graham iu the Journal of the United 
Seiwlce Institution, No 138, rol xxxL (1887) (3) On Infantry tactics the hooks 
nra legion ITiey should bo read In conjunction with the actual lilstory of tlie 
battles on which their conclusions are board, aad if poasible with a study of them 
on the ground on rvlilch they were fought Pei hups the most important are Von 
Scherffs Studien zu nenen Infmterie-TallU. (1878), U-anslated by Sir Lumley 
Gialram, New Tactics of Infantiy, 187S, Verdjr du Vernola’s Studien. OberFeli- 
dienst (ISSttj, and his Studien ilber Truppen Pukrung (1873-7C), and tlie nmnerous 
stiateglcal and tactical studies recently published In Germany,— many by Von 
Glzycki, and in some cases tr'onslited os we have noted above by Captain Spenser 
Wilkinson, and published by the Manchester Tactical Society We should also 
lecoramendapeiusalof Col the Right Hon J H A Macdonald’s Common 
on Parade (1886), from winch we liar e given several extracts (4) On strategy 
Piince Kraft’s ‘‘strategical letters ’’ bar e already been alluded to Sir Edward 
Hamley’s Operations of War (4tli ed , 1878) remains rrlthout a rival in the English 
language on questions of strategy We cannot think that Clansewlte’s great 
book. On Wai , translated by Col J J Graham, 1873, has ceased to be of vaine 
Mekler's Taltib, which represents the course for the German war school, has 
not os yet been translated. It Is a most Important woik No soldier can read 
ilajoi Adams's Oreat Campaigiu without ndr-sntage. But on these matters we 
must oonclnde by expressing our convictlan Uiet an exbanstir e study of at least a 
slugio campaign carried out pretty nearly on the principles laid down, for the pur- 
poses of the study of general Iilstoiy, by Dr Arnold, In his Lectures on History, 
but wltli Jast such modlflcatlons as apply to war study, is almost Indlspensablo to 
a soldier who would derive much value from those hooks w hich examine the whole 
field of war, and that that cultivatloa of the judgment of which we have ^ken 
must follow, If any real use Is to be made of cither one or the other (J. F U*.) 


NAVAL STRATEGY AND TACTICS 
The introduction of steam, armour, the torpedo, and 
other modern changes must necessarily have produced 
modifications in naval strategy and tactics since the days 
of the last great naval war. In the course of the laist 
eighty years wars ou land, both, in Europe and elsewhere, 
have been frequent, and soldiers have thus been enableii 
to keep pace with modern inventions, and to accommodate 
their strategy and tactics to the ever-changing conditions 
of the problem. But since 1806, when Great Britain, by 
ber crowning victory of Trafalgar, placed herself in un- 
disputed command of the seas, and, having rendered her- 
self superior to all possible combinations against her, was 
thus enabled to found iinmolested her unrivalled colonial 
empire, the world has seen no naval war of sufficient 
nmgmtude to enable seamen to lay down maxima of 
strategy and tactics founded on actual expenence It 
does not follow, however, that we must necessarily give 
up the problems as insoluble , we are entitled to reason 
by analogy. The lessons of history, if not followed too 
slavishly, will act as a useful guide j and when we have 
1 made due allowance for the s'uperae^ng of sail by steam 
I power, and the consequent limits to the mobility of all 
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fighting ships dependent on their supply of coal, 'when 
we have taken into consideration the cutting of the Suez 
Canal and the possibility of another through Panama, and 
when we have given due weight to the possession by 
various nations of certain strategic points on the surface 
of the globe where coal may be obtained, we shall be able 
to construct some not altogether imaginary theonea of 
future naval strategy, and shall probably find that the 
problem, at least as between Great Bntaiu and her 
maritime rivals, bears a striking family resemblance to 
that which presented itsdf in the past. The geographical 
factors are not greatly altered. Some new naval powers 
have sprung into existence, and must be taken account 
of, whilst some of those which figured conspicuously in the 
beginning of the century have dwindled into insignMcanee; 
but the relative interests of the two great maritime rivals, 
Great Britain and Prance, are practic^ly tmchanged. 
Strategy. great continental powers of Europ^ in 

consequence of their land frontiers, have to depend mainly 
on their armies to defend their position, and maintain 
their independence, and they have all been constrained to 
adopt a system of forced military service, and to support 
great standing armies, with prodigious reserves, and vast 
stores of war material constantly at baud, For them the 
problems with which we are now deahng are questions of 
minor importance, and must be held entirely subordinate 
to their inihtary requirements. Italy is probably the only 
one of them which has reason to fear invasion by sea, or 
descents and raids upon her extended coast line, and she 
has lately been making gigantic efiorta to supply herself 
wi'th a powerful war navy, though she is still far behind 
France, the only power from whom she has any cause to 
Strategic apprehend attack To Great Britain alone of the great 
proWemsof powers of Europe are the problems of naval strategy of 
paramount importance. Upon a thorough knowled^ and 
to&eat appreciation of them, with a sufficient provision of 
Britain, physical force to secure their successful development in her 
own interests, depends the existence of the British empiie. 

The two primary factors which must decide the future 
naval strategy of Great Britain are the command of the 
Enghah Channel and the protection of her mercantile 
marinu Upon the former depends her own safety from 
invasion, or from partial but di^strona raids upon her open 
commercial dries and coast towns; and upon the latter 
depends the no less vital consideration of the uninterrupted 
supply of food and of raw material for manufacture. 

Her navd. supremacy in the Mediterranean is of vast 
importance, for upon it will depend the freedom of her 
principal route to India and Australia, and also the 
eventual retention of Malta^ Gibraltar, and C^rui^ and 
of that priceless possession vaguely termed naval prestige, 
upon vriiieh alone she can found a claim to be classed 
amongst the great powers of Europe. But, notwitbtandmg 
the importance to Great Britain of being able to hold her 
own in the Mediterranean, either with or without allies, in 
the event of a war with France, or with France and Russia 
coimbiued, it cannot be considered as vital to the exist- 
ence of the empire ; and it is possible to conceive mrcum- 
Btaaees.ia “which die might be driven from that sea, or for 
Btoiliegicjcaasons be induced temporarily to withdraw her 
‘ aqdf teit, if she could keep open her alternative 
traded ismtll^tj^eiQipe of Good Hope, and protect her 
food supplies ““ 8 ^^ secure time to 

develop her xmrivaRalhsf&ritime resources, and eventually, ■ 
uotwithstauding tbs enpmoos tmnporary loss of prestige 
regain her wonted supremacy on all sm 

The naval strategy of the past was necaaarily a some- 
what inexact and haphazard. burinesa The fact that 
fieets had to depend entirdy for locomotion upon ihe 
fickle and uncertain power of wind tendered it impossSile 


to form accurate schemes of combination, and thus the 
most carefnlly planned expeditions and enterpnses were 
often frustrated and rendered abortive almost at the 
moment of consummation by a foul 'wind or storm All 
this 18 now changed ; the present development of steam- 
power renders fleets practically independent of wind, and 
even storms can only shghtly affect them. The limit to 
their range of operations dependent on their coal supply, 
with the question of the possibility of replenishing, ad^ 
another element of certainty to the data upon which we 
can fonn accurate calculations as to the power and mobility 
of fleets. It has become possible, therefore, to say that 
naval strategy is no longer the inexact and haphazard busi- 
ness, depending largely on chance, which it “was of old, but an 
accurate and most interesting science, worthy of the close 
attention and practical study of the most skilled experts 

The two principal objects of the naval strategy of Great 
Britain— the command of the narrow seas around her 
coasts, and the protection of her mercantile marine— are 
to a certain extent different, though not actually inde- 
pendent of each other. Thus she might, by providing an 
overwhelming fleet of iron-dads, and neglectmg to build a 
sufficiency of fast cruisers, retain undisputed command 
of the narrow seas, and yet have her commerce swept off 
the ocean by an enemy provided with numerous fast, 
far-ianging cruisers ; and on the other hand, it would be 
useless for her to provide vast numbers of vessels of the 
latter class to protect her commerce all over the world, if 
by neglectmg her iron-clads she lost command of the 
narrow seas, and saw her merchant ships captured in sight 
of their ports It is obvious, therefore, that her only 
safety depends upon an ample supply of both. 

The naval strategy of the last war may be briefly but BlocMeo 
comprehensively described as a blockade of the enemy’s envy's 
ports. The question which now exercises the minds of 
seamen is whether blockade is at present possible, and if 
so under what conditions ; and the conclusion wbch seems 
to have been arrived at by the ablest naval strategists of 
the present day appears to be that a close blockade, 
carried on under the old system, is, for vanons reasons, no 
longer possible. What is now practicable is observation, 
or iratchmg by a chain of look-out vessels in connexion 
with a superior fleet, in such a way that the squadron in 
port would be masked (to use a military term), or in other 
words, that they would be unable to leave the port with- 
out the extreme probabihty of being obliged to meet and 
en^e with a superior force. The distance at which the 
ma^ng fleet should remain from the blockaded port, and 
the question whether they should be kept under weigh, 
or at anchor at some suitable anchorage, are points of 
detdl which come more under the head of tactics, and 
must be decided in each individual case in accordance 
with loeti mrcumstances, and with such considerations as 
the prospect of the blockading fleet being or not being 
subjected to the attacks of torpedo boats and coast de- 
fenders, which, although not strictly speaking sea-going 
vessels, are yet capable of exercising potent energies within 
a certain zone of their port, by selecting the most suitable 
time and weather for their operations. Such conaiderar 
tions render it obvious that the blockading ships must 
greatly exceed the sea-going force in the port blockaded, 
as they render themselves liable to all sorts of subsidiary 
but very effective attacks from comparatively insignificant 
forces, which, in consequence of tiieir own distance from 
their base of operations, they would be unable to reply to 
in a similar manner. If the blockading force is to be 
kept constantly under weigh, its numbers must be still 
further increased, as in that case a certain proportion of 
the ships, variouriy estimated at from one-sixth to one- 
thfrd, must he contiuually absent from their station for 
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the purpose of replenishing their coal supply, and of 
making those repairs to machinery which are incidental 
to steam ships kept constantly under weigh. 

Swift The effective blockade of an enemy’s ports would of 
cruisers, itself provide for the protection of commerce, for if no 
hostile ships could escape there would be nothing to prey 
upon the commerce. Such experience, however, as was 
gained during the American civil war, supported by 
nmneroiis peace trials and general nautical experience 
on the subject, tends to show that a perfectly effectual 
blockade is impossible, as against steamers: some vessels 
of high speed will certainly find means of escaping on 
dark nights or daring thick weather, so that it becomes 
necessary for a rich commercial nation, whose merchant 
ships cover every sea, to make arrangements for providing 
at least two cruisers of superior speed and greater coal 
endurance, to look after every one of the hostile raiders 
which may escape the blockade and endeavour to adopt 
the tactics of the famous “Alabama.” Some half-dozen 
Confederate cruisers of feeble power and insignificant speed 
succeeded m driving the merchant flag of the United 
States off the ocean, and deprived that country of the 
large share of the carrying trade of the world which it 
then possessed. A similar disaster to Great Britain in her 
present unique position would, it is almost superfluous to 
point out, have far wider consec[uences. 

Some high pohtical authorities have given it as their 
opinion that no fleet of fast cruisers which it would be 
possible to provide would suffice for the protection of 
Great Britain’s commerce in case of war with a maritime 
power. This may or may not be the case, but it is a 
view not generally shared by the highest nav^ authorities, 
who take into consideration the possession by Great Bntam 
of the principal coalmg stations of the world. 

A novel but apparently not unpractical proposition has 
been made by one of the ablest and most thoughtful 
admirals of the British navy, with a view to prevent the 
wholesale transfer of the mercantile marine to a neutral 
flag on the outbreak of war with a mantune power. It is 
to the effect that the national exchequer should guarantee 
to make good all war losses provided owners conformed 
to a few simple but not too haraMimg regulations as to 
routes and times of sailing, to be laid down by the 
Admiralty from time to time It is quite possible that 
the call on the national purse might be enormous, perhaps 
a hundred millions sterlmg during the first six months of 
the war, but no mulct it would be reasonable to conceive 
would equal the amount of the indirect national loss which 
would accrue from the wholesale transfer of the carrying 
trade of the country to a foreign flag. 

The subject is worthy of the attentive consideration of 
all those who essay to deal with the great questions of 
naval strategy, as the protection of the mercantile marine 
of the country from either direct or indirect destruction 
is one of the principal factors in the problem. 

Changes Tactics — ^li naval strategy has been modified by the 

m naval recent inventions and alterations in warlike materials and 
tactics motive power of ships, it is certain that the same 
causes have had a still greater effect upon all preconceived 
notions of naval tactics. 

Weather gauge will no longer be sought for as an 
advantage. In fact in all cases of attack by surprise, 
such as au assault by torpedo boats, or other light craft, 
for the purpose of harassmg a fleet, the attac^g force 
would certainly approach from the leeward, by which 
tactics the smoke from every gun fired by the fleet would 
act as a screen to hide their movements, and protect them 
from machine gun fire; for not even the beams of the 
electric light can penetrate smoke. 

A large amount of speculative writing has lately been 


indulged in, by both English and French writers, as to 
the naval tactics of the future We hear of “ ramming 
tactics,” “ the end-on attack,” “ the mel6e,” and various 
other somewhat vague phrases, used to express the views 
of theorists as to the probable tactics of a future naval 
battle, and, whilst the torpedoist tells us that his weapon 
(meaning the locomotive torpedo) will certainly decide an 
action, and forbid ships to approach near enough for 
ramming, the artillerist laughs to scorn the inaccuracy 
and hmited range of torpedoes moving in such a dense 
medium as water, and maintains that his weapon, of far 
greater accuracy, almost equal destructive power, and 
immensely greater range, will as of old decide the battle. 

It is probable that all three weapons, ram, gun, and 
toiqiedo, will play a part in future naval battles, though 
many thoughtful and practical seamen seem to be coming 
to the conclusion that the ram will not be deliberately 
used, except perhaps to give the coup de grace to a ship 
with her engmes already disabled ; and this even would 
appear to be a wanton destruction of a ship which might 
become a valuable prize, and an inhuman sacrifice of lives 
no longer capable of exercising any material influence on 
the battle. 

It seems to be thought that ramming when it takes Eam- 
pkce in action will be as often accident^ as deliberate ; 
and indeed the present high speed and great size and 
weight of iron-dads would probably forbid practical sea- 
men from adopting that mode of attack Two ships of 
from ten to thirteen thousand tons, meeting end-on at a 
speed of 28 knots an hour (assuming the speed of each to 
be 14 knots), would certamly produce mutual destruction, 
with loss of the lives of almost all on board, and it seems 
difficult to believe that any two men who still retained 
calm judgment and reason would deliberately adopt such 
a suicidal method of fighting, if indeed it be possible to 
steer two large ships at high speed with such accuracy as 
to <auae a direct collision, — a point which many practical 
seamen doubt 

On the other hand, a ship striking another on the 
broadside, or at any angle approaching a right angle, 
would probably cause the destruction of the latter, with 
but trifling injury to herself, aupposmg her bows to be 
properly constructed for ramming; but, in order to place 
a ship in a situation to strike such a blow (both ships 
proceeding at speed), she would herself have to assume a 
very cntical position ; that is to say, she would have to 
expose her broadside, or in other words, she would have to 
place herself almost as much across the assumed path of 
her adversary as the adversary was across hers ; in which 
position the miscalculation of a few seconds m time, a 
knot or two in speed, or even a small touch of the hdm 
of either ship at the last moment, would turn the would- 
be rammer into the victim. It is probable therefore that, 
if ramming takes place in action, it will he more frequently 
by accident than design, 

Much has been made by the advocates of ramming 
tactics of the incident of the battle at Lissa, where the 
Austrian wooden ship “Ferdinand Max" rammed and 
sank the Italian iron-dad “ Ee dTtalia but it has been 
stated on high authority that the brave Tegethoff himself 
has disclaimed any preconceived design in the matter, 
further than that he suddenly observed through the smoke 
a grey object in front of Mm, which he took to be an 
enemy, that he ordered his ship’s engines to be put “full 
speed a-head” and his sMp to he steered for the object, 
and that he then found he had rammed and sunk the 
“Ee d’ltaha.” 

In some instances modem ships have been designed and 
built with a view to carrying out some special plan of 
tactics. Thus in the British navy several ships have been 
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Tactical 

forma- 

tions. 


built for th-s “ end-on attack,” as it is called, a somewhat 
vague term for expressing the desire of some officers to 
fight their ships end-on to the enemy, — ^tactics, however, 
which can only be consistently carried out if the enemy 
consents to run away , otherwise it is evident that, if both 
ships continue to advance towards each other, they will 
meet, and if they do not strike and sink each other, they 
must pass from the “ end-on ” to the “ broadside-on,” 
then “ stem-on,” and then, unless they mutually agree to 
ran away from each other, they must pass through the 
“broadside-on” position again before they resume the 
“ end-on ” or bow attack. 

It would seen therefore to he wise not to construct the 
ordinary battle ships for any particular method of attack, 
whilst the whole subject is in such au untried and specula- 
tive condition, and so much necessarily depends on the 
tactics of the enemy, but rather to make ships as strong 
aU over, both offensively and defensively, as it is possible 
to do upon a given displacement and at a certain cost. 

The principal tactical formations for modern fleets are — 
single column in hne ahead j two and three columns in 
line ahead ; the same in line abreast ; quarter hne or hne 


of bearing ; indented line ; and the group formation. _ In 
the last-named, a group of three ships becomes the tactical 
unit instead of the single ship , there is a leader with a ship 
on each quarter at different angles and different distances , 
and in this, and also in the indented line formation, the 
object is to keep the broadsides of the ships open or clear 
of consorts ; but, in consequence of the more recent battle 
ships not being built specially with a view to broadside 
fire, these somewhat complicated formations are not 
generally popular. 

Science^and the ingenuity of inventors are day by day 
adding fresh weapons of more terribly destructive energy 
to the already prodigious list of war material, and the 
attack may be said to keep always well ahe^ of the 
defence, so that it becomes moie difficult to lay down 
fixed rules for tactics than for strategy. Much vull 
depend upon the personal genius, nerve, and happy in- 
spirations of the individual admirals and captains who 
firat find themselves engaged in a modern naval battle , 
and national instincts, and practical experience in haudhng 
steam ships at high speed, will count for much towards 
the issue. (c. 0. T P*) 


WAEANGrAL, or WonxnsratrL, an ancient town in the 
Nuam’a Dominions, or Hyderabad state, situated 86 miles 
north-east of Hyderabad city, iu 17“ 68' H. lat. and 79* 40' 
E. long., and contaming in 1881 a population of 3347 
It was the ancient capital of the Hindu kingdom of 
TelingAna, founded by the Narapati Andhras, of which 
now httle remains to denote its former grandeur except 
the four gateways of the temple of Siva These are still 
in a state of tolerable preservation. 

WARASBIH See Yabasd 

WAEBLER, in ornithology, the name bestowed in 1773 
by Pennant {Genera of p. 35)’- on the birds removed, 
in 1769, by Scopoli from the Lmnsean genus Motadlla {cf 
Wagtail) to one founded and called by him Sylvia , — the 
last being a word employed by several of the older writers 
in an indefinite way, — that is to say, on all the species 
of ifotoctIZff which were not Wagtails. “Warbler” has 
long been used by English techmcal writers as the 
equivalent of Sylma, and consequently generally applied 
to all members of the Family Sylviidse thereon raised, 
whidb has since been so much subdivided as to include a 
vast number of genera, while species almost innumerable 
have from time to time been referred to it. 


Unto xssiiily OnutTiologists had come to agree pretty wdl aa to 
vhidi forms Bhenjld considered to belong to the Foimfy SylvMse, 
— thft “American Warblers” (MhiotUtiak), to be presently con- 
sidered, being therefrom segregated ; but some writers, seeing the 
d^cnlfy of separating the remainder from the Turdtdta {cf. 
Thbtoh), tried to get over it by nropowngto erect an intermediate 
EamSly for the''WHEATEAE {q t),) and some similar forms, nnder 
the name SaxeiecMsi. In truth the difficul ^ was thereby doubled, 
for, if it was before hard to distinguish between Sylvndm and 
Turdnda, it has since become harder to distinguidi on the one 
hand between Sylnidts and Saxieohdas, end on toe other between 
SemeeUdie and Turduia The confusion thus caused is chiefly due 
to the adoption m a more or leas modified form of the views put 
by Sopdevall in 1873, and revised by him in 1874 {f. Oeni- 
*"L xviii. p, 88). Jor him, however, it is to be said that 
in a fashion that had long been recognized, 
w|fl4hbr good or had* for the system he pro- 
ps^^ve emitted so obvious a xequitoment, 
i use their resulis the task of dis- 
, rea^died. Hence it has been 
introduced since SundevaH's 
^y, Indeed they did not proceed 
^,1 eonvemflSBce, ur occaaionaJly even 

„ , flre&test fil&WBUoo maat b® m&dd for 

tkose who attec^ipt tq tsilgee to such a multitudinoue 
assemblage of hB a^ost enffie^ 



^ Ihr this reference, hot t 

debtedto the Rev Q, iliAttbur. ' 


% the writer w ha- 


variety of small differentiating characters, pointing in numerous 
directions — while the essential structure of all is apparently so 
sinular that at present there is no hope of assistance from the 
anatomist or the morphologist. But the affinity, seeming or real, 
to the Turdida does not offer the only difficulty. The resemblance 
which some othei forms, often placed with the Sylvitda, bear to 
the Timhidm ®— the Orateropodulm of some systematists— is equally 
if not more puzzlmg It is admitted by many systematists that 
the Tiviehida form a group that lias been made a “refuge for the 

some to elass^ have been thmt , and, as^ a natural consequence, 
the limits of such a “Family” or group have scarcely been 
plausibly defined.® It appeal’s that the so-called Tvtneliidsa lead 
off to other groups, aa the Laniviss {cf Shkikb) and what not, and 
their existence as a separate “Family ” can hardly be taken for a 
certainty. Again , a small group of birds, almost wholly peculiar to 
the Australian region, have been sometimes separated as malundm, 
and of these more must be said presently. Lastly, there are certain 
genera tliat, though fomerly included without hesitation among 
the SyhiidiB, have lately been designated “Fly-catchers,” on 
grounds, however, that have not been explained. 

To deal with this theme in satisfactoi’y detail would require far 
more space than can here be allowed, for the failures of later 
systematists would have to bo shewn by a senes of minute cnticisras 
of a kind that would be only acceptable to specialists, and hardly 
understood by others than experts All things then considered, it 
would seem to bo best for our present purpose to regard the 
“ Warblers ” — ^without pledging our faith to the recognition of a 
“Family” A'l/Zviids—fiomuie point of view which obtained before 
the more recent and perplexing (because ill-defined) opinions were 
introduced, and that aspect is horded by the scheme furnished 
by Canon Tnstram to Mr Wallace, and by him adopted in his 
Geoffraphteal Diainiitiion of Anmials (iL pp. 267-260) j but our 
limifa will only allow us to touch upon a few of the most promment 
members in addition to those which have already been or will form 
the subject of separate articles In this sense then the first that 
may be mentioned are those forming a group of more or less aquatio 
habit, usually called OalamoJixtpineo but more correctly Acrocepha- 
Jtnse, the commonest of which m England is the well-lmown S^ge- 
bird or Sedge-Warbler, Acrocephedus sihembmm, -whose ohattenng 
song resounds in summer-time from almost every wet ditch in most 
parts of Britain, As is the case -with so many of its allies, the 
skulking habits of the bird cause it to he far more often heard than 
seen ; but, with a little patience, it may be generally observed 
flitting about the uppermost twigs of the bushes it frequents, and 
its mottled back and!” the yellowish-white streak over its eye serve 
to distinguish it from its ally the Reed- Wren or Reed-Warbler, A. 
sfrepmis, which is clad in a wholly mouse-coloured suit. But this 
last can also he recognized, by its different song, and comparatively 
BBldom does it stray from the reed-beds which are its favourite 


®ThW!B ore Ktotic birds, haviug no recognized English nama 
Those of “Babblers,” “Bush-Babblers,” and “Babbling-Thrushes” 
have been applied, to them by some waters, who consider them to be 
soffldently characterized by their short, rounded, and incurved Wmgq. 

® Cf, Mr Shaipe’s mentonous efforts, Cat, B, Brit, Ilv/amn, vols. 
VI andvii 
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Launts In them generally it builds one of the most beautiful of 
nests, made of the seed-branches of the reed and long grass, ’wound 
homontally round and round so as to include in its substance the 
living stems of three or four reeds, between which it is suspended 
at a convenient height above the water, and the structure is so deep 
that the eggs do not roll ont when its props are shaken by the 
wind. Of very similnr habits is tlie Reed-Thrush or Gieat Reed- 
Warbler, A. anmdviaceiis, a loud-voiced species, abundant on the 
Continent but vei y rarely straying to England. Much interest also 
attaches to the species known as Savi’s Warbler, A. litseinioides, 
which was only recognized as a constant inhabitant of the Fen- 
distnct of England a few years before its haunts veio destioyed by 
dramage The last example known to have been obtained in this 
country was killed in 1856. The nest of this species is peculiar, 
placed on the ground and formed of the blades of a species of 
Olyc&ria so skilfully entwined as to be a very permanent structure, 
and it IS a cunous fact that its nests were well known to the sedge 
cutters of the distnct which it most frequented, as those of a biid 
■with which they 'weie unacquainted, long before the builder was 
recognized by naturalists In coloration the bird somewhat le- 
sembles a Nightin^le (whence its specific namej, and its song difiTers 
from that of any ofthose before mentioned, being a long smooch tnll, 

g itched higher but possessing more tone than that of the Grass- 
opper- Warbler, A nsavius — ttie Sahcana locustella of many authors 
— which is a widoly-distrihnted species throughout the Biitish Isles, 
not only limited to marshy sites, but affecting also dry soils, m- 
hahitmg indifferently many kinds of places where theie is tangled 
and thick herbage, heather, or brushwood In those parts of 
England where it was formerly most abundant it was known as the 
Eemer or Reel-bird, from its song resembhug the whirring noise of 
the reel at one time nsed by the spinners of wool The precise 
determma'tion of this bird — ’the Grasshopper Lark, as it was long 
called in books, though its notes if once heard can never be mistaken 
for those of a masshopper or ciicket, and it has no affinity to the 
Larks — as an English species is due to the discernment of Gilbert 
White m 1768. In its habits it is one of the most xetinng of birds, 
keepii^ on the closest shelter, so that it may be within a very 
short distance of an eager naturalist without his being able to see 
it, — ^the olive-colour, streaked with dark browm, of its upper 
plumage helping to make it invisible The nest is very arttully 
concealed m tlie thickest herbage The foreign fonus of Aquatic 
Warblers are far too numerous to be here mentioned 
In the scheme already mentioned, a Subfamily Dri/mmcinffi, ’with 
15 genera and nearly 200 species, is lecognized. That such a natural 
group may exist is qmte likely, but about its composition and 
mmts much doubt cannot fail to be enteitamed. If its existence 
bo acknowledged, the remarkable genera Orthotoimis with about 
12 and Gistieola ■with some 30 species may be fairly admitted as 
belonging to it The former includes the Tailor-birds of the Indian 
region of which all have heard or read, for their habit of sewing 
toge’ther the leaves of plants so as to form a cone in which to build 
their neats has often been described and the fabric figured Jerdon 

{B, India, u. p 166) wntes of the common Indian Tailor-bird, 
0. longicavda, that it “moltts its nest of cotton, wool, and yanous 
other soft materials,” and ** draws together one leaf or more, gene- 
rally two leaves, on each side of the nest, and stitches them together 
with cotton, either woven by itself, or cotton thread picked np ; 
and, after passing the -i^ad through the leaf, it makes a knot at 
the end to fix it.” Oisticola, of which one species inhabits the 
south of Europe, follows the same trade on stems of grass, confining 
them by stitches above the nest, which assumes a ^obular form. 

In the same group Drymmavna is placed by some authors the 
Australian^enus Malurus, to which belong the birds known as 
•'Superb Warblers,” and they are not inap'Uy so named, since 
in beauty they surpass any others of their presumed allies. Part 
of the plumage of the cocks m breeding-dress is generally some 
shade of intense blue, and is so glossy as to rMcmble enamm, while 
black, white, chestnut, or scarlet, as well as green and lilac, are also 
present in one species or another, so as to heighten the effect. But, 
as already stateih ’there are systematists who would laise this genus, 
which contains some 16 species, to the rank of a distinct Family, 
though on what grounds it is hard to say 
Of the other Subfamilies, Saxicohiws, Sylviinm, andPApZZoscqpiijiB, 
will be conveniently treated under Wheatear, Whitethroat, and 
[Willow-] Wren (gq.v ), while the EuticUlirm have been already 
mentioned under NiOHTiNdAi.E, Repbkeast, and Redstart, and 
the Acceittontm under [Hedge-] Sparrow. 

The birds known as " American Warblers,” forming what has now 
for a long wlule been almost universally recognized as a distinct 
Family, MmotiUidss, remain for consideration. They possess but 
nine instead of ten pnmaiies, and are peculiar to the Hew World. 
More than 180 speoiea have been described, and these have been 
grouped in 20 genera or more, of which memliers of all but three are 
at least summer-visitants 'to Horth America, As a whole they are 
much more brightly coloured than the SylvUda (AfuZunts, if it 
belongs to them, always excepted) j for, though the particulaE 
genus MmoiiUa (from which, as the fortune of nomencm-fcure wiR 
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have it, the Family takes its right name)^ is one of the most 
abnormal— its colours being plain black and white, and its habits 
rather lesembling those of a Tree creeper (g r ) — in other groups 
chestnut, hluish-giey, and gieen appear, the last varjnng from an 
olive to a saffion tint, and in some groups the jellow predominates 
to an extent that has gained for its wearers, belonging to the genus 
Dendmca, the name of "Golden” Warblers. In the gemsSeto- 
phaga, the members of which deserve to be called “ Fly-catching” 
Waiblera, the plumage of the males at least presents yellow, orange, 
scailet, or ciimson. Dr Coues (Key -Am. Birds, ed 2, p 288), 
following on the whole the arrangement of Baud, Brewer, and 
Ridguay (W-Awi Biids,i p 178), separates the whole Family (for 
which ho arbitranly retains the name Sylvicohda) into three Sub- 
families, Sylvieolnim (•= Mniotiltina), JUeiiina, and SetophaginsB, 
groumng the genera Mmotilta,rarula, and Peiicedromus as " Creep- 
ing Warblers”; Oeotlilypia, Opororms, and Smrua as “ Ground- 
Warblers”, JProtonotana, Helminthothenia, and. Ifclmmtltophila as 
“Worm eating Warblcra”; Setophaga, Gardellina, and Myiodwctes 
as "Fly catching Wax biers”, Ideria, which peihapa may not 
belong to the Family, standing alone; aud. Bcndraca as "Wood- 
Warblers ” 

The Mmotiltula contain forms exhibiting quite as many diverse 
modes of life as do the Sylvudas Some are exclusively aquatic in 
their predilections, others affect dry soils, brushwood, forests, and 
so on. Almost all the genera aro essentially migratory, but a large 
proportion of the species of Dendrosca, BetopJiaga, and especially 
Basileideriis, seem never to leave their Ifeotropical home ; while 
the genera Leucopeza, Teretridia, and Microhgia, eompnsing in all 
but 6 species, are peculiar to the Antilles, The rest aro for the 
most pait natives of North America, vhero a few attain a veiy high 
latitudes penetrating in summer even beyond the Arctic Circle, and 
thence migrate southward at the end of summer or in the fall of 
the year, some reaching Peru and Biazil, but a few, as, for instance, 
Panda pihayumi and Gcotlilypis ixlaia seem to be resident in the 
country last named 

To return, in conclnsion, to the Sylviidaa, or true 
Warblers, it is to be hoped that before long some com- 
petent ornithologist will take on himself the task, necessary 
if toilsome and perhaps ungrateful, of revising the work 
that has lately been done upon them and upon the 
Turdidsa, and, setting aside all preconceived notions 
except that of aiming at the truth, without prejudice fix 
the limits of the two Families, if Families they be, and at 
the same time adjust the relations of the hitherto very 
indefinite group Ttmehida, (a. k.) 

WARBURTOIir, Eliot Bahtholomew Geoege (1810- 
1852), traveller and novelist, born lu 1810 near Tullamore, 
Ireland, made a hit with his first hook, The Oi escetxt and. the 
Cross. It was a book of Eastern travel, in Turkey, Syria, 
Palestine, and Egypt, and fairly divided public attention 
with Mr Kmglake’a kothen, which appeared in the same 
year, 1844. Interest was centred iu the East at the time, 
and Warburton had popular sympathy ivith him in his 
eloquent advocacy of the annexation of Egypt ; hut, apart 
from this harmony with the tastes of the time, the traveller 
had so many adventures, told them vVith such spirit, de- 
scribed what he saw with such picturesque vigour, and 
sketched character "with such animation and generosity, 
timt the success of the book on its merits was perfectly 
legitimate Warburton was an Irishman, with an Iri^- 
man's rhetoric and spmt of adventure, who, after au educa- 
tion at Cambridge, was called to the Irish bar, tried to settle 
down on his paternal estate, but very soon abandoned the 
management of his tenants for a life of nobler excitement 
His first success as au author tempted him to try again, 
but he had unhappily a short career, and did not again 
equal The Crescent and the Cross, His most substantial 
work was a Memoir of Pnnee Rupeti,, published m 1849, 
enriched with original documents, and written with 
eloquent partiality for the subject This was followed in 
1850 by a novel, Regmald Hastings, the scenes of which 

^ By some ■writers the Family is called Sylvicolula, a practice Tvliicli 
contraveiiea the ordinary usage of nomenclatunsts, sinco "the name 
Sylmcola m ornithology is preoccupied by its employment in con- 
chology 

* Seven species have been Tccorded as wandering to Greenland, and 
one, Bejidrceea virena, is said to have occurred in Europe (iVia*- 
maimia, 1868, p. 426) 
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were laid in tlie same period of civil war. It was mucli 
more cominonplace than his travels, and showed no power 
of construction or fehcity in the creation of character. He 
produced another historical novel, Darien, or The Merchant 
Pnnce (1851). The knowledge therein shown of the in- 
habitants of the isthmus led to his selection by the Atlantic 
and Pacific Company to explore the country and negotiate 
a treaty with the Indian tribes. He sailed on this mission 
in the “ Amazon,” which perished by fire with nearly aJl 
on board on the 4th of January 1852. 

^i^eJEarl of Pcierftoroiig'A was published posthamously 
in 1868. To the Mfftmira of Saraet Walpole (1861), nonimally 
edited by him, he contnhuted, as he avowed m the preface, only hia 
advice to the anonymous author and the countenance of hia nama 

■WARBiniTOlSr, William (1698-1779), bishop of 
Gloucester, was the son of the town clerk of Newark^ 
where he was born on December 24, 1698. He was 
educated at Oakham and Newark grammar schools, but, 
being intended for his father’s profession, does not seem 
to have addicted himself especi^y to the classics, or to 
have manifested extraordinary proficiency in any study. 
He lost his father while a boy, and in 1714 he was articM 
to Mr Eirke, attorney at Great Markham, m Nottingham- 
shire, and after serving his tune with him returned to 
Newark with the intention of practismg as a sohcitor. 
Whether he ever did seems uncertain, but a very short 
time afterwards he is found studying Latin and Greek 
under the master of Newark school, who frequently sat up 
till late at night with his pupil In 1723 he was ordained 
deacon by the archbishop of York, and on March 1, 1727, 
received priest’s orders from the bishop of London. He 
had occupied the interval in various literary labours, 
the most important being the notes he contributed to 
Theobald’s edition of Shakespeare, and an anonymous 
pamphlet on a question which had arisen concerning the 
juri^ictiott of the Court of Chancery. Warburton had 
undertaken to answer another anonymous pamphlet, which 
proved to be the composition of no le^ a person than Mr 
Yorke, afterwards Lord Chancellor Hardwicke, and the 
impression which he made upon hia antagonist was evinced 
by the pams the latter took with his reply. He now re- 
ceived from Sir Eobert Sutter the small living of Griesley, 
in Nottinghamshire, exchanged next year for that of Brant 
Broughton, in Lincolnshire and was made an honorary 
M.A. of (Cambridge. Here for eighteen years he spent 
hm time in intense study, the first result of which was his 
celebrated treatise on the alliance between church and 
state pnbhidied in 1736, The work was probably 
intend^ and certainly admirably adapted, to aSord the 
lalnistry of the day am excuse for omitting to redeem their 
promise to the Dissenters of freeing them from the bondage 
of the Test and Corporation Acts. To this end the test 
is represented os the only possible means of reconciling 
the principle of a religious establishment with that of a 
free toleration, piece of logic which, now that reh^ous 
tests are no longer held a qualification for civil office, 
would excite most opposition where it oti^ally gained 
mofrt favour. It fully answered its temporary pui^se, 
an4 6<j;^y Bubseived the author’s real end by gaining 
^ court. It would appear that he only missed 
pisfermeut by the death of Queen Carole. 
Iw |4^i!hjaace, the famous Divine Legaiim of 

Hr m iU Dn^ples of a Bdigvom De^ 

^ published in 1738, wiU long 

Sis as lime iuiibOT of the moat daring and 
ingenieuB of t^4^;i^0xes. The deists had made 
the absence of aay mfinlc^tioin of the doctrine of’ a future 
life an objection tP the <t^me au^ority of the Mosaio 
writings. Warburton boldly the ^ ffiot ai^d turns it 
against the adversary ^ No hamhA legislatoi he contends, 


would have omitted such a sanction of morality; ergo, the 
legislation was divine. It may be doubted whether the 
argument ever convinced any one , and its cogency was not 
assisted by the multitude of minor paradoxes with which 
It was interwoven, such as the identification of the scenery 
of the sixth book of the Mieid with the. exhibitions of 
the Elensmian mysteriea But the author’s extraordinary 
power, learning, and originality were acknowledged on all 
hands, though he excited censure and suspicion by a 
circumstance highly honourable to him, his tenderness to 
the alleged heresies of Conyers Middleton. The second 
volume of the work appeared in 1741 

Warburton’s next undertaking, though still theological, 
brought him into the field of general hterature. Either 
in quest of another paradox, or actually unable to recognize 
the Spinozistic tendency of Pope’s Essay on Man, he entered 
upon its defence against Orousaz, in a senes of articles 
contributed to The Eepuhlic of Letters. Whether Pope 
had really understood the tendency of his own work has 
always been a question, but there is no question that he 
was glad of an apologist, or that Warburton’s j&u, d'espi'it 
(for him it was hardly more) in the long run did more for 
his fortunes than all his erudition. It occasioned a sincere 
fnendship between him and Pope, whom he persuaded to 
add a fourth book to the Duncvad, and substitute Cibber 
for Theobald as the hero of the poem Pope bequeathed 
him the copynght and the editorship of his works, and 
contributed even more to his advancement by introducing 
him to Murray, afterwards Lord Mansfield, who obtained 
for him the preachership of Lmcolu’s Inn, and to Ealph 
Allen, who, says Johnson, “gave him his niece and his 
estate, and, by consequence, a bishopric.” The marriage 
took place in 1745, and from that time Warburton resided 
principally at his father-m-law’s estate at Prior Park, in 
Gloucestershire, which he inherited on Allen’s death in 
1764. In 1747 appeared his edition of Shakespeare, into 
which, as he expressed it, Pope’s previous edition was 
melted down. He had previously entrusted notes and 
emendations on Shakespeare to Sir Thomas Hanmer, 

I whose unauthorized use of them led to a warm controversy. 
Warburton was further kept busy by the attacks on has 
Dimne Legation from all quarters, by a dispute with 
Bohngbroke respecting Pope’s behaviour in the affair of 
Bolmgbroke’s Patriot King, and (1760) by a work of more 
importance in vmdication of the alleged miraculous inter- 
ruption of the rebuildmg of the temple of Jerusalem 
undertaken by Julian. Here again Warburton shows 
his habitual intrepidity as a controversialist, and places 
himself upon ground where few at the present day would 
care to follow him. His defence of revelation was con- 
tinued in his Tievo of Bolinghroke's Posthimums Wntings 
(1764), universally allowed to be a most masterly per- 
formance Warburton’s manner of dealmg with opponents 
would be in our day considered both insolent and 
rancorous, but it did him no disservice in his own. In 
1757 he was made dean of Bristol, and in 1760 bishop of 
Gloucester. 

Mr Abbey characterizes Warburton as an inactive bishop, 
and the partial Hurd can say no more than that “he per- 
formed the duties of his office with regularity, but further 
than this he could not prevail with Hmself to go.” Nor 
did he ever seek to shine in parliament. He continued, 
however^ active with Jiis pen, so long as the infirmities of 
age allowed, coUectmg and pnblishmg his sermons, reprint- 
ing his principal works wi^ large additions, toiling to 
complete the Divine Legation, Iffia last book of which 
appeared after his death, and writing (17 62) a vigorous 
attack on Methodism under the title of The Doctrme of 
Gra^e, Of this work his fnend and biographer Hurd 
says, with, curious infelicity, “the sect wiU find a sort of 
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immortality in tins discourse” The reverse has proved 
true, yet the book ranks among the author’s most powerful 
productions. He also engaged in a keen controversy with 
Bishop Lowth on the book of Job, whidh even his admir- 
ing biographer wishes forgotten His last important act 
was to found, in 1768, the Warburtoman lecture, “to prove 
the truth of revealed religion from the completion of the 
prophecies in the Old and Hew Testament which relate 
to the Christian church, especially to the apostacy of Papal 
Eome ” “ On the right determination of the prophecies 

relating to Antichrist,” he said, “one might rest the 
whole truth of the Christian religion,” — another opimon 
which finds little support in the 19 th century The 
principal authority for his latter years is his correspondence 
■with his fnend Bishop Hurd, an important contribution to 
the literary history of the period After the death of his 
only son in 1776 he fell into a lethargic languor, which 
was terminated by death on June 7, 1779. 

"Warhurton was undoubtedly a great man, bub his intellect, 
marred by wilMness and the passion for paradox, has effected no 
result in any degree adequate to its power. He disdained to per- 
suade unless he could at the same time astonish, and in endeavour- 
ing to amaze he has failed to convince. Hone of the propositions 
with which his name is chiefly connected have found! acceptance 
■with posterity, and while abundantly demonstrating his own learn- 
ing he has failed to make any considerable addition to the stock of 
human knowledge, or to leave any signal mark on -the history of 
opmion. He was rather a gladiator than a warrior, an exhibitor 
of brilliant fence leading to no definite end Though always faith- 
ful to his cou'victionB, he argued for victory rather than truth, and 
wasted upon advocacy powers which would have produced great 
results if they had been employed in senous and diapaasionato 
investigation His rude and aiiogant style of controversy deserved 
and received severe reprehension , it was at all events free from 
pettiness and mabgnity ; and his faults were in general those of an 
aspiring and magnanimous nature He was a warm and constant 
fnend, and gave many proofs of gratitude to his benefactors. As 
an editor and cntic he displayed much force of mind, hut his 
standard of research was not high, and his literary taste was that 
of the 18th century (B- G" ) 

■WAED See Infant. 

WAJEID, Ed-waud* Matthe-w (1816-1879), history and 
gmri painter, was born at Pimlico, London, in 1816. 
Among his early boyish efforts in art was a series of clever 
illustrations to the Ejected Addresses of hia uncles Horace 
and James Smith, which was followed soon afterwards by 
designs to some of the papers of Washington Irving, li 
1830 he gained the silver palette of the Society of Arts; 
and in 1835, aided by Wilkie and Chantrey, he entered 
the schools of the Koyal Academy, having in the previous 
year contributed to its exhibition Ids portrait of Mr O. 
Smith, the comedian, in his character of Don Quixote. 
In 1836 he went to Eome, wherein 1838 he gained a 
silver medal from the Academy of St Luke for his Cimabue 
and Giotto, which in the following year was exhibited 
at the Eoyal Academy The young artist now turned 
his thoughts to fresco-painting, which he studied under 
Cernelius at Munich In 1843 he forwarded his Boadicea 
Animatmg the Britons previous to the Last Battle against 
the Eomans to the competition for the decoration of the 
Houses of Parliament, — a work upon which he ■was after- 
wards engaged, having in 1853 been directed by the 
fine art commissioners to execute eight subjects in the 
corridor of the House of Commons The success of his 
Dr Johnson in Lord Chesterfield’s Ante-Eoom — now in 
the National Gallery, along with the Disgrace of Lord 
Clarendon (the smaller picture) (1846), lie South Sea 
Bubble (1847), and James IL receiving the News of the 
Lauding of the Prince of Orange (1850) — secured his 
election as an associate of the Eoyal Academy in 1847, and 
in 1855 he gained full academic honours. Among the 
more important of his other works may be named Charlotte 
Corday Led to Execution (1852), the Last Sleep of Argyll 
(1864), the Emperor of the French Eecei'vdng the Ordai 
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of the Garter (1859), painted for the queen, the Ante- 
chamber at Whitehall dunng the Dying Momenta of 
Charles IL (1861), Dr Johnson’s First Interview with 
John Wilkes (1865), and the Royal Family of France in 
the Temple, painted in 1851, and usually considered the 
artist’s masterpiece. For several years before his death 
Ward suffered from ill-health and mental depression, 
which led to temporary aberration of intellect He died 
at Windsor, on January 15, 1879. 

■Ward’s pictures have been extremely popular, and the engrav- 
ings which reproduce so many of them have had a ■wide circulation 
His ■works are generally inteiesting in subject, they tell their story 
ivith point and clearness, are correct and learned m costume, and 
full of observation and character In purely technical qualities, 
in lighting, tone, colour, and draughtsmanship, they aio more fre- 
quently open to exception 

WAED, James (1769—1859), animal painter and 
engraver, was born in Thames Street, London, on October 
23, 1769. At the age of twelve he was bound apprentice 
with J. Raphael Smith, but he received little attention 
and learnt nothing from this engraver. He was after- 
wards instructed for over seven years by his elder brother, 
William Ward, and he engraved many admirable plates, 
among which Ms Mrs Bilhngton, after Reynolds, occupies 
a very high place. He presented a complete set of his 
engravings, in their various states, numbering three 
hundred impressions, to the Biitish Museum While still 
a youth he made the acquaintance of George Morland, who 
afterwards married his sister ; and the example of this 
artist’s works induced him to attempt painting His early 
productions were rustic subjects in the manner of Morland, 
which were frequently sold as the work of the more 
celebrated painter. His Bull-Bait, an animated composi- 
tion, introducing many figures, attracted much attention 
in the Eoyal Academy of 1797. A commission from Sir 
John Smclair, president of the new agricultural society, to 
liaint an Alderney cow led to much similar work, and 
turned Ward’s attention to animal-paintmg, a department 
in which he achieved his highest artistic successes, his 
renderings of cattle being unnvalled in the English school, 
and wortiby to rank with the pictures of the great animal- 
painters of Holland. His Landscape'with Cattle, acqmred 
for the National Gallery at a cost of £1500, was painted in 
1820-22 at the suggestion of West, in emulatioii of the 
Bull of Paul Potter at The Hague. His Boa Serpent 
Seizing a Horse was executed in 1822, and his admirable 
Grey Horse, shown in the Old Masters’ Exhibition of 
1879, dates from 1828. Ward also produced portraits, 
and many landscapes like the Gordale Scar and the Harlech 
Castle in the National Gallery. Sometimes he turned 
aside into the less fruitful paths of allegory, as lu his 
unsuccessful Pool of Bethesda (1818), and Triumph of the 
Duke of Wellington (1818). He was a frequent con- 
tributor to the Royal Academy and the British Institution, 
and in 1841 he coUeetedone hundred and forty examples of 
hia art, and exhibited them in his house in Newman Street. 
He was elected an Associate of the Royal Academy in 1807, 
and a full member in 1811, and died at Cheshunt on the 
23rd of November, 1869. 

"Ward compiled an autobiography, of which an abstract was 
published in the Ar6 Journal in 1849 

WAED, William (1766-1826), mezzotint-engraver, an 
elder brother of James Ward (see above), was born in 
London in 1766. He was the most distinguished pupil 
of J Raphael Smith, and executed a great part of many 
of the plates which bear the name of that excellent 
engraver. In 1795 he began to exhibit in the Royal 
Academy, of which in 1814 he ■was elected an associate 
engraver. He also held the appointment of mezzotint- 
engraver to the prmce regent and the duke of York. He 
I executed six plates after Reynolds, engraved many of -the 
XXIV. — 47 
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■works of liis brother-in-law, George Morland, and his 
mezzotints after Andrew Geddes, which include the full- 
lengths of Sir David Wilkie and of Patrick Brydone, are 
of great merit. Hia engravings are full of artistic spirit, 
and show fine feeling for colour, and they are ezcellently 
tender and expressive in their rendering of flesh. He died 
suddenly at Morniogton Place, on December 1, 1826. 

waedhI, or WuEDA, a British district in the chief 
commissionership of the Central Provinces of India, "with 
an area of 2101 sq_uare miles. It hes between 20“ 18' 
and 21“ 21' hT. lat. and Y8“ 4' 30" and 79“ 15' E long,, 
and forms a triangle with its apex towards the north-west, 
the base resting on Chanda district ; on the east it is 
bounded by N&gpur, and on the west the Wardh4 river 
separates it from Berar WardhA is hilly in the north, 
and intersected by spurs from the Satpura range. The 
central portion includes the three peaks of MAlegAon (1726 
feet), ITAndgAon (1874 feet), and Jaitgarh (2086 feet). 
From'this cluster of -hills numerous small streams lead to 
the WardhA river on the one side, while on the other the 
Dham, Bor, and AsodA ti/Ud flow doivn the length of the 
district in a south-easterly direction. The WardhA, and 
its affluent the WanA, are the only rivers of any import- 
ance. To the south the country spreads out in an 
undulating plain, intersected by watercourses, and broken 
here and there by isolated hills rising abruptly from the 
surface. In general the lowlands are well wooded 
Leopards, hysenas, wolves, jackals, and wild hogs abound 
in the district , other animals found are the spotted deer, 
mlgat, wild goat, and antelopes. Among birds are the 
bustard, partridge, quad, and rock pigeon. There are 
numerous roads and 65 miles of railway. The district 
is subject to great variations of climate, and the rainfall 
at WardhA town averages nearly 40 inches. 

The census of 1831 disclosed a popnktion of 887,221 (moles 
195,664, females 191,657), Hindus numbonng 328,523, Mohom- 
medans 14,200, Christians 96, and ahonmnals 41,933. The dis- 
trict contiuns five towns ■with a papulation exceeding 6000. 
WardhA (6816), the chief town, has wide and r^nlar streets, 
havmg been built in 1866. Of the total area 1600 square miles 
are cultivated; while of the portion lying waste 380 square miles 
ore returned as cultivable. The chief crops are cotton, wheat, 
other food-grams, and oil-seeds. The only manufacture of any 
importance is cotton cloth, the greater part of which is exported 
to Berax and to the distncts farther west Cotton thread, blankets, 
grainy, and rope are also made, and since the completion of the 
railway a considerable trade has also sprung up m butter, which 
finds a ready sale m the Bombay market. But by fer the most 
important article exported is the raw cotton known as “Hingan- 
ghats,” from the cotton mai-t of that name The prmcipal imporls 
are sfllt, Einglish piece goods, hardware, and spices In I8S6-87 
the gross levenue of the di^ict amounted to £99,956, of -fthich 
the land yielded £51j494. The history of WardhA forma part of 
that of HAgpur district, from which it was separated in 1862 for 
administrative purposes. 

WAB.E, au ancient market-to'wn of Herts, England, as 
situated in a valley en the north side of the river Lea, 
and on a branch of the Great Eastern Railway, 2 miles 
east-north-east of Hertford, and 22;^ north of London by 
rail. The principal street is the spacious High Street, 
running east and west by the river. The houses are 
chiefly modern, but there are a few of the old timber 
^ao^houses. The Lea, by means of which there is good 
■^tfe^e^mmunication, is crossed by an iron bridge erected 
Hew River Head is half a mile distant. 
Tile' of St Mary is a large and handsome 
stone in the Perpendicular 
atyls, coiHsist^ol ^milt* it is supposed, hy Lady 

Margaret Beaufort, of .Ijichmond, and mother 

Henry TO.), lady «^iap)Bt to -the sorlth (about 1380), nave 
of five bays of the tinm Riehard' ^L, tmnsepts, aisles, 
south porch, and embattled towey of thetkAe <rt Edward 
m. There is an elaborate font of the time of Henry IV., 
and a few old brasses and mcmninents. flhe nhuTCh has 
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undergone restoration in 1848, 1881, and 1886-86 The 
modern mansion of the Priory, to the west of the town, 
occupies the site of a priory of the order of St Francis, 
founded by Margaret, countess of Leicester, sister of Henry 
III., who was then lady of the manor of Ware. A con- 
sidemble portion of the original building is incorporated 
m the modern one. Among the modem public buildings 
are the corn exchange and the town-hall, which includes 
a literary institute and library There is a recreation 
ground 6 acres m extent, and a cemetery of 4 acres. The 
famous “ great bed of Ware " referred to in Shakespeare's 
Twelfth Nighty which formerly was at the Saracen’s Head, 
has been removed to Rye House, 2 miles distant. The 
town possesses breweries and brick-fields, and there is a 
large trade in malt The population of the urban sanitary 
district (area about 641 acres) in 1871 was 4917, and in 
1881 It was 5277. 

Roman lemams have been discovered at vanous times in the 
neighbourhood of Ware, and the Emine Street oioseed the Lea 
valley just a little above it. At the time of the Domesday 
survey the town had 130 inhabitants, and belonged to Hugh de 
Grentemaisnil In the reign of J ohn it came into the possession 
of Saier do Quincy, earl of Winchestei, who, by forcing the 
thoroughfare of the bridge hy breaking the chain, and thus fleeing 
the bridge of toll, gi eatly increased the trade of the town Tbe tolls 
were, however, again imposed They weie granted by Charles I. 
to William, earl of Salisbury, and they are still collected fiom 
non-resident traders Robert de Quincy in 1264 received for the 
town the grant of a market and fan from Henry III. In the 16th 
century it came into the possession of the earl of Warwick, the 
king-maker. On the death of Richard, duke of Gloucester, it was 
settled hy Henry VII on his mother, the countess of Richmond 
It was then granted to Margaret Plantagenet, countess of Salisbury, 
on whose execution in 1541 it reverted to the crown Queen Mary 
on her accession restored it to Catherine, countess of Huntingdon, 
granddaughter of the countess of Sahsbui-y, who about 1570 sold 
it to Thomas Fanahawe, remembrancer in tbe exdiequer. About 
1700 the manor was sold to Sir Thomas Byde, a London brewer, 
in whose family it remamed till 1846. wore is the “town of 
fame” aRnded to by Cowper in hia “John Gilpin.” William 
Godwin was for some tune minister of the Independent chapel 
there. William of Ware was the teacher of Duns Scotus 

WARMIHSTER, an ancient market-town of Wiltshire, 
England, is situated on elevated ground, at the western 
extremity of Sahsbury Plain, near the Somerset border, 
on the river Wily, and on a branch of the Great Western 
Railway, 17 miles south-west of Devizes, 21 north-west of 
Sahsbury, and 105 south-south-west of London by rail. 
It consists chiefly of one street about a mile in length. 
The parish church of St Denys is an ancient stone struc- 
ture of various styles, the south porch and tower being of 
the time of Edward III., the chancel Perpendicular, and 
the nave of the 18th century. It is now (1888) under- 
going complete restoration at a cost of .£9000, the nave 
being in process of entire reconstruction. The town-hall 
erected by the marquis of Bath in 1830. Among 
the benevolent institutions are the free school, established 
in 1707 by the first Viscount Weymouth, the missionary 
college of St Boniface (1860), the community of St Denys 
home (1866) for training young women to assist in mis- 
sionary work, the Wilts reformatory for boys (1866), the 
cottage hospital (1866), the almshouses for four aged 
■women (1873), and an orphanage. The town possesses a 
large silk null, engineering and agricultural implement 
works, and malt-works. There is a considerable agricultural 
trade. The population of the urban sanitary district (area 
6370 acres) in 1871 •was 6786, and m 1881 it was 6640. 

Warminater is probably of ancient British ongm, and the 
neighbourhood is remarkable for the number of its barrows The 
old Roman road from Old Sarum to Bath skirted Warminster to 
the north. Camdra, supposes it to have been tbe Roman Verhuno, 

\ and, although ■this conjecture is probably wrong, -there can be no 
doubt that It was a Roman station of importance The barrows 
within the entrenchments at Battlesbuiy camp, a little to the east, 

! indicate an earlier than Roman occupation, but the entrenchments 
I were probably themselves the wotk or the Romans. A great variety 
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of Roman remains have been found in the neighbourhood of the 
town. 'W'armmster was a royal manor in the time of Edward the 
Confessor, and as such was free of taxes and assessments In 
Domesday the name occurs as Guermmster. It then possessed 
80 burgesses and piobably a total population of over 400 It was 
bound to provide a mght’a lodging for the kmg and all his retinue 
Its early importance was chie^ owing to its situation at tlie 
lunction of the roads from Bath, Frome, Salisbury, and Shaftesbuiy. 
It remained a royal manor till the reign of Henry II 

WAilRAI^'T, in law, is an authority empowering a 
person to act in a way which would not be lawful without 
such authority The term occurs very early in consti- 
tutional documents ; it is found in the Assize of Clarendon 
and the Assize of the Eorest, both in the reign of Henry 
IL A warrant must be under the hand and seal of the 
person issuing it, unless such formalities be dispensed with 
by statute Warrants are of several kinds, and may be 
convemently divided into four classes, which may be called 
the executive, the judicial, the financial, and the private. 

Executive. — A. warrant under the sign-manual of the 
king, countersigned by the lord chancellor or a secretary 
of state, is still in use for some purposes. It is the means 
of grantmg Pakdon {qv) and letters patent (except those 
for inventions), and of framing certain regulations for the 
forces. It was by royal warrant (afterwards confirmed 
by Act of Parbament) that purchase of commissions in 
the army was abolished in 1871 ^ By 18 Hen. VL c. 1 
letters patent are to bear the date of the king’s warrant 
delivered to the lord chancellor The issue of warrants 
under the sign-manual has been recently regulated by the 
Great Seal Act, 1884 Such a warrant must bear a ten- 
shilling stamp Eoyal wairants were at one time in con- 
siderably more frequent use than they are at present For 
instance, in 1602 the censorship of the stage was committed 
to the poet Daniel by royal warrant (see Theatee) A 
false representation that any goods were made by a person 
holding a royal warrant is now punishable under the 
Merchandise Marks Act, 1887 The issue of warrants 
under the hand of a secretary of state is now, with two 
exceptions, confined to cases lu which there is suspicion 
of treason or treasonable practices, and the warrant must 
name the person whom it is intended to arrest. The ex- 
ceptions are the cases of bringing up a prisoner to give 
evidence under 16 and 17 Yict c 30, and warrants issued 
under the Extraditiou Act (see Extradition). By 16 
Car. I. c. 10, if any person be imprisoned by warrant of 
the king m person, of the council board, or any of the 
privy council, he is entitled to a writ of habeas coipws 
By the Habeas Corpus Act, 31 Car. II c 2, detention on 
a legal warrant is good ground for refusing discharge to 
the prisoner on return to a wnt of habeas corjym. General 
warrants of a secretary of state were decided to be illegal 
in 1763. A named person may still be committed by a 
secretary of state’s warrant, but his papers cannot be seized 
(see Press Laws) Power to issue warrants to search for 
arms and to arrest for treason or treasonable practices in 
Ireland has been given by various Acts, a^r., 44 Vict. cc 
4, 6, and by the Criminal Law and Procedure Act, 1887. 
The right of a secretary of state or the lord lieutenant in 
Ireland by warrant to detain or open letters in the post- 
office still exists, and has been recognized by orders m 
council and proclamations in the 17th century, and more 
recently by various Post-Office Acts, such as 9 Anne c 10, 
36 Geo. III. c. 62, 7 Will lY. and 1 Yict. c. 36. The 
right was finally established by the reports of committees 
of both bouses appointed iu 1844 ou a complaint by 
Mazzim and others that Sir James Graham, then home 
secretary, had opened their letters. It was exercised as 

1 The warrant officer (so called no donht from the mode of hia 
appointment) is a distmot rank m both the army and navy. For the 
■warrant officer m the navy, see vol xvii. p. 293 
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recently as 1881 over the letters of persons suspected of 
treasonable correspondence in Ireland. Committal for 
breach of privilege of the House of Commons is by war- 
rant of the speaker. A warrant of a law officer of the 
crown for sealing letters patent for invention was necessary 
under the old patent law, but has been superseded by 
other procedure smce the Patents Act, 1883. The lowest 
form of executive warrant is the warrant of a sheriff to his 
bailiff in pursuance of a ■writ 

Jiidvcxal. — Warrants of this kind are used in either civil 
or criminal procedure The only kind used in both seems 
to be that issued by a judge of the High Court, who has 
the same junsdiction as a secretary of state under 16 and 
17 Vict c 30 Iu civil procedure the warrant in a county 
court corresponds very nearly to the Writ (2 v ) in the 
High Court. Examples of county court warrants are those 
of attachment, delivery, execution, and possession. The 
warrant of arrest in Admiralty is a form of procedure con- 
fined to Courts of Admiralty jurisdiction. The most im- 
portant and frequent use of the warrant is for the appre- 
hension of an accused person to be brought before a court 
of summary jurisdiction, either in the first instance or on 
failure to obey a summons (see Sdumaet Jurisdiction, 
Summons). Such warrants are usually issued by a justice 
of the peace , when issued by the court they are called 
bench warrants Where issued by a justice for execu- 
tion out of his junsdiction, a warrant must usually be 
backed by another justice having jurisdiction where it is 
to be executed The warrant of a justice may also 
issue in soma non-judicial matters, e^r, for the compul 
sory supply of carnages under the Army Act, 1881. 
There are certain warrants which by common la'w or statute 
extend much further than ordinary judicial warrants. 
Those issued under the Fugitive Offenders Act, 1881, if 
duly backed, extend throughout the British empire. 
Warrants of a court having jurisdiction in bankruptcy run 
throughout the Umted Kingdom A judge of the Queen’s 
Bench Division has, both at common law and by statute, 
authority to issue a warrant in certam cases Such a 
warrant is valid throughout England. Execution of the 
decisions of a court of summary jurisdiction is secured by 
■warrants, part of the process of the court, such as warrants 
of distress or commitment A warrant may also issue for 
■the apprehension of a witness whose attendance cannot be 
otherwise assured. A search warrant may be granted for 
the purpose of searching suspected premises for stolen 
goods. Special powers for issuing such warrants are given 
by the Army, Merchant Shipping, Customs, Pawnbrokers, 
Stamp, and other Acts. The Criminal Law Amendment 
Act, 1885, allows the issue of search wanants where it is 
suspected that a female is unlawfully detained for immoral 
purposes As a general rule no one can be arrested ■with- 
out warrant To this rule there are certain exceptions 
either at common law or by statute. At common law a 
justice of the peace, a sheriff, a coroner, a constable and 
even a private person, may arrest any one without warrant 
for a treason, felony, or breach of the peace committed, or 
attempted to be committed, in his presence. A constable 
(whether a constable at common law or a police constable 
appomted under the Police Acts) may arrest a person 
in<h.cted for felony ; a constable or a private person may 
arrest on reasonable suspicion that he who is arrested has 
committed a felony But in the latter case he does so at 
his peril, for he must prove (what the constable need not) 
that there has been an actual commi^on of the crime by 
some on^ as well as a reasonable ground for suspecting the 
particular person. What is a reasonable ground it is of 
course impossible to define, but, in the case of a constable, 
a charge by a person not manifestly unworthy of credit is 
generally regarded as sufficient. An accused person who 
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has been bailed may be arrested by Ms bail, and the police 
may assist in the arrest. In neither case is a warrant 
necessary. Nor is it necessary for the apprehension of 
one agamst whom the hue and cry is raised (see Theet) 
The king cannot arrest in person or by verbal command 
as no action would he agamst him for wrongful arrest. 
Statutory powers of arrest without warrant are given to 
both constables and private persons by numerous Acts of 
Parliament, for instance, the Game Act of 9 Geo. IV. c. 
69, various Pohce Acts, the Criminal Law Consohdation 
Acts of 1861, the Prevention of Crime Act, 1871. The 
possession of a legal warrant by a peace officer on arrest is 
of great importance in determining whether the person 
resisting apprehension is justiiied or not in so doing. 
Should the officer attempt to apprehend him on an ille^ 
warrant, or without a warrant in a case where a warrant is 
necessary, and he killed in the attempt, the kilhng would 
probably be held to be manslaughter and not murder. 
The authorities on this point are, however, conflicting. In 
an action agamst a peace officer for arrest on an illegal 
warrant, he is, by 2i Geo. IT. c. 44, entitled to demand 
perusal and a copy of the warrant. Execution of warrants 
in border counties of England and Scotland, and backing 
and execution of warrants issued in ouo part of the kingdom 
by justices and officers of another part, are specially pro- 
vided for by numerous Acta of Parhament. Porms of 
warrants will be found in the schedule to the rules under 
the Summary Jurisdiction Act and the appendix to the 
County Court Rules, 1886. 

FvnAmddL . — ^Payment out of the Treasury is generally 
made upon warrant. Treasury warrants are regulated 
many of the Acts dealing with the national debt Payment 
of dividends by trading corporations and compames is 
generally made by means of dividend warrants. 

Private , — ^Warrants issued by private persons are either 
mercantile or uon-mercantile. Mercantile warrants are 
negotiable instruments givmg a right to the dehvery of 
goods, generally those deposited at a dock or warehouse, 
and by merijantile custom regarded as documents of title 
to the goods to which they relate. They have been recog- 
nised by the legislature, especially in the Eactors Acts (see 
Pactoe). Thus the interpretation clause of one of those 
Acts, 6 and 6 Viet, c 39, included under the head of 
documents of title India warrants, dock warrants, and 
warehouse keepers’ warrants The forgery of any warrant 
or endoraement or assignment of any warrant of this kmd 
is by 24 and 26 Viet, a 98 punishable with a maximum 
penalty of penal servitude for life. The stamp on such a 
warrant is, with certain exceptions, threepence. Among 
private warrants of a non-mercantile kind those in the 
most freejuent use are warrants of distress, by which a land- 
lord empowers his agent to distrain for arrears of rent. 

Warrant of Attorney to confess judgment is a secunty 
for money (now practically obsolete) m the form of a war- 
rant to a solicitor named by the creditor, empowering him 
to sign judgment in an action against the debtor for the 
sum due, vTith a defeasauce, or clause that the warrant 
shall not be put into forc6 in case of due payment of the 
money secured. It was often used as a collateral security 
for the payment of an annuity. The Debtors Ac^ 1869, 
caataha^ vatioiis t provisions for makmg known to the 
ex^t of l3ie hability incurred by him, among 
waini^timnst be executed in the presence 
H by the jdebtor, and that it and t]he 

ph tiie sam® paper. A warrant 
M My atliisiped, generally as ja Mobx- 

H teglBteire^ as a judgment in the 
’otoraJ office of t|i6 Si^reine , 

Qua ‘WiBAiJr'Ea (gtv.) is a^pleansi^ detepniping the 
light of a person to Continue ^ bmce. 
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Scotland, — ^By Art xsiv of the Articles of Union ^al warrants 
were to continue to be kept as before the union. The Secretary 
for Seotlaud Act, 1886, enabled the crown by royal warrant to 
appoint the secictary to be vice-president of the Scotch Education 
Department. The lord advocate's warrant runs throughout the 
whole of Scotland. "Warranta issued by courts of summary juris- 
diction agree in the mam with those m use in England, though 
their names are not the same (see Summaet Jueisdiotion). Thoie 
are numerous statutory provisions as to warrants of other lands 
By 1 and 2 Vict c. 114 warrants for diligence, and to chaige the 
debtor under pam of imprisonment, may be inserted in an extract 
of decree ; and m a summons concluding for payment of money a 
warrant to arrest the movables, debts, and money of the defender 
may be mcluded By 81 and 82 Vict. o. 100 a warrant of in- 
hibition may he inserted in the will of a summons. A crown writ 
IS a warrant for mfeftment (31 and 82 Vict, c, 101) The same 
Act gives forms of wariEnts of Registration (g v ) The practice 
as to warrants of citation and commitment m the High Court 
of Justiciary and the shenff court now depends chie^ on the 
Criminal Procedure Act, 1887, 60 and 61 Vict o 36 The medi- 
tatio fagm warrant is a judicial warrant on which impiisonment 
may follow until the debtor give eantio judido siati. It corresponds 
to some extent to the wnfc ne exeat re^ of English practice, liut it 
may be issued by a shenff (1 and 2 vict. o 119) A border war- 
rant for arrestmg a debtoi on the English side of the border is 
another kmd of judicial warrant The warrant of attorney is not 
known m Scotland, its place bemg taken by the clause of registra- 
tion, which has this advantage over the warrant of attorney that 
it IS not avoided, as is the warrant, by the death of the person 
giving it. 

United States — By the constitutioiis of the United States and 
of almost all the States, warrants ai’e not to issue but upon prob- 
able cause, supported by oath or affirmation, and particularly 
desenbum the place to be searched and the persona or thing to be 
seized. These provisions have been held not to mean that there 
shall be no arrest without warrant, hut to confine tlie nght ot 
arrest to circumstances similar to those which justify it m Enghah 
law The constitutions of soma States forbid general warrants 
A warrant is generally necessary for the payment of money out of 
the IJmted States or a State treasury. (J. Wt.) 

WARRANTY is et 3 Tnologically another form of 
Guarantee {q.v.). It is used, however, in a rather 
different sense. The sense common to both words is that 
of a collateral contract, under which responsibility for an 
act is incurred, and for the breach of which an action for 
damages lies. Warranty generally expresses the responsi- 
bilily of the person domg the act, guarantee the responsi- 
bility of some other person on his behalf. A warranty 
may be defined, in the words of Lord Abinger, as “an 
express or imphed statement of something which the party 
undertakes shall be part of the contract, and, though part 
of the contract, collateral to the express object of it” 
(Chanter v. Hopkins, 4 Meeson and Welsby’s Jieports, 404), 
It differs from a condition in that a condition forms the 
basis of the contract and a breach of it discharges from the 
contract, and from a representation m that the latter does 
not affect the contract unless made a part of it expressly 
or by implication, as in contracts of insurance and other 
contracts vhefmmoi fidei, or unless it be fraudulent. These 
distinctions are not always accurately mamtained. Thus 
in 8 and 9 Vict. c. 106, § 4, condition seems to be used 
for warranty. 

■Warranty as it affected the law of real estate was, up to half a 
century ago, a matter of the highest importance. A warranty in a 
conveyance was a covenant real annexed to an estate of freehold, 
and either expressed in a clause of warranty or implied in cases 
where a feudal relation might exist between feoffor andfeoffee The 
warranty, as described by Littleton, § 697, was an outgrowth of 
feudalism, and something very like it is to be found in Liber 
Feudormu At the time of Glanvill the heir was bound to wairant 
the reasonable donations of his ancestor. 'Warranty was one of 
the elements m Bracton’a definition of honlage, 786, “juris vin- 
colmn quo quis astringitur ad warrantizandum defondendum et 
acqtiietandum tenentem suuni in seisma versus omnes," For an 
express warranty the word warranivio or warrant was necessary. 
The word “give” implied a warranty, as did an exchange and 
certain kmds of partition. In order to bind heirs a danse of 
warranty was required. This was either Imeal, collateral, or 
oommenomg by disseisin The differenoes between the three Trrnila 
WOTB vety technical, and depended on abstruse and obsolete 
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leaming. They are treated at great length in old works on real 
propei-ly, especially Coke upon Littleton by Butler, S64& The 
feoffor or hia heirs were bound by voucher to wan’anty or judg- 
ment in a writ of warrantia chmtm to yield oliier In-nda to the 
feoffee in case of the eviction of the latter Touching to warranty 
was a part of the old fictitious proceedings in a common recoveiy 
in use for the purpose of barring an entail before the Fines and 
Eecovenes Act (see Entail). Warranty of this nature, as far as 
it relates to the conveyance of real estate, though not actually 
abolished in all possible cases, is now superseded By covenants for 
title. The more usual of these are now by the Conveyancing Act, 
1881, deemed to be implied m conveyances (see Seal Estate) 
For the implied warranties of title and quality see Sale. Vouch- 
ing to warranty was at one time important in the law of personalty 
as well as of realty The procedure is fully described in Glanvill 
The right of calling on the holder of lost or stolen goods to vouch 
to warranty i^tnteraicire), %e , to give up the name of the person 
from whom he received them, under pain of forfeiture, was often 
granted under the name of theam as a local franchise (see Theft) 
Warranty, as it exists at present in the law of personalty, is either 
express or implied There is no general rule as to what constitutes 
a warranty. It is not necessary that an express warranty should 
be in writing, the law being that every afiRnnation at the time of 
sale of personal chattels is a wananty, provided liiat it appears to 
have been so intended The pnncipal eases of implied warranty 
occur in the contracts of sale and iNSxmAircE (g. v. ) There is also 
an implied warranty m other kinds of contract, e g , oi seaworthi- 
ness by tbe sbmowner m a contract between him and a charterer 
for the hire or a ship. In all cases of implied warranty the 
warranty may be excluded by the special terms of the contract. 
For breach of warranty an action may be brought directly, or the 
breach may be used as ground for a counter claim or for reduction 
of damages, but the breach will not m the case of a warranty proper 
entitle the person suffenng by it to a rescission of the contract. 
Thus m a sale the property passes although the warranty be broken. 
In some cases warranties on sale are the subject of statutory enact- 
ments By the Merchandise Marks Act, 1887, a vendor is deemed to 
warrant that the trade mark or trade description on any goods sold 
is genuine. The Cham Cables and Anchors Act, 1874, enacts that 
every contract for the sale of a chain cable shall (m the absence of 
any stipulation to the contrary) imply a warranty that the cable 
has been du^ tested and stamped In some other Acts, such, as 
the Bills of Exchange Act, 1882, the term warranty does not occur, 
hut the practical effect is the same 

Scotlcend. — ^The term correspoudingto warranty in the law of 
hentable propeily is “warranaioe." warranty, strictly speaking, 
seems confined to movables. 'Warrandice appears early in Scots 
law, the heir by Begiam Mageslatem being bound to warrant the 
reasonable donations of his ancestor. Warrandice in tbe existing 
law is either real or personal Heal warrandice is that whereby 
warrandice lands are made over, as mdemmty for those conveyed, 
to assure the person to whom tiiOT were conveyed from loss by the 
appearance of a superior title. Real warrandice is implied in ex- 
cambion Its effect is that the excamber, in case of eviction, may 
recover possession of his original lands. This is not m accordance 
with the English law in exchange. Personal warrandice is either 
express or implied. There is an imphed warrandice in every 
onerous deed, and an absolute warrandice presumes an onerous 
consideration. Express warrandice is either simple, against the 
future acts of the vendor, from fact and deed, a^nst acts whether 
past or future, or absolute, or against all deadly, that is, on any 
ground existing before the sale. A clause of warrandice is the 
Scottish equivalent of the English covenants for title By 82 and 
88 Vict. c. 116 a clause of warrandice in the form given m the 
schedule to the Act imports absolute warrandice as regards the 
lands and the title-deeds thereof, and warrandice from fact and 
deed as r^rds the rents. For the warranty in the sale of mov- 
ables see Sale. 

UriAixd, States — ^Warranty in conveyances of real estate is ex- 
pressly abolished by statute in many States In some States 
warranty is implied on the transfer and indorsement of negotiable 
instruments. (J. Wf ) 

■WAitREF, Samuel (1807-1877), anthor of Ten, 
TJmisand a Year^ was born in Denbigbsbire in 1807. 
After a curriculum at tbe university of Edinburgh, of such 
distinctiou that he made the acquaintance of “ (Ihnstopher 
Forth” through his undergradimte fame, he began the study 
of medicine, but soon abandoned it for the English bar. 
He entered at the Inner Temple in 1828, and was success- 
ful in his profession. He took sUk in 1861, was made 
recorder of Hull in 1864, represented Medhurst in 
parliament for three years (1856-69), and was rewardled 
by his party leaders in 1869 with a mastership in Innacy. 
Meantime he had made a much more bnlliant success in 
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fiction-wnting. Very early in his career, before he was 
called to the bar, he had begun to write for Bladwood 
His Passages from the Diary of a Late Physician appeared 
in that magazine between August 1830 and October 
1831, being collected into two volumes in 1832. A 
third volume was published in 1838, the contents of 
which appeared originally in the same magazine between 
September 1832 and August 1837. These short stories, 
most of them of a horrible character, with morbid interest 
shielded under a moral purpose, were extremely popular, 
and so realistic that as long as the writer remained 
anonymous it was customary for doctors to declare that 
some brother must be making capital of the secrets of 
his profession. 'Warren’s brief expenence as a medical 
student thus stood him m good stead. But his great 
success was Ten Thousand a Year, which ran in Blackwood 
from October 1839 to August 1841, and was published 
separately immediately on its conclusion. Critics com- 
pMned of the coarseness of the workmanship, of the 
banality of the moralizing, the crudeness of the pathos, the 
farcical extravagance of the humour ; but meautime the 
work established itself as one of the most popular novels 
of the century. Of the higher qualities of imagination 
and passion Warren was destitute, hut his sketches of 
character, especially farcical character, — Tittlebat Titmouse, 
Oily Gammon, Mr Quicksilver (an open caricature of Lord 
Brougham), — are bold and strong, forcibly imprinted on 
the memory, and the interest of the story is made to run 
with a powerful current. Eor several years Warren was 
content to be known as the author of Ten Thousand a 
Year, and many tales were told of his open pnde m the 
achievement In 1847 he made another venture, but Now 
and Then was not a success. The Lily and the Bee, a 
sqmb on tbe Crystal Palace, published in 1851, though it 
had the honour of translation into Italian, was a signal 
failure. A pessimistic dissertation on The Intellectual and 
Moral Development of the Age, published in 1863, also fell 
fl^t, and thenceforth Warren, after publishing his IPoria, 
Grdical and Imaginative, in four volumes in 1854, retired 
on his laurels. He died at London, July 29, 1877. 

Besides hie novels and other contribntionsto Blxekvmd, Warren 
wrote several legal -works of lepute — IvirodiuAxan to Law Studiea 
(1886), Bxtracts from Blackstono (1837), Manual of Baritamentary 
Law (1862) 

Hia whole attitude towards the subject of insanity in its legal 
relations was determined by his clear perception and tenacious 
^prasp of the fact that the disease insanity is merely one of the 
mdicia of legal “nnsoundness of mind;” he thus reduced medical 
experbsm to its proper proportions, by treating the alienist as a 
witness and not a judge The masterly brevity with which he 
addressed the jury in the Wmdham inquiry branded as practically 
irrelevant the mass of the evidence pTodueed at the -triai, and pre- 
pared -the public mmd for the third section of the Lunacy Regula- 
tion Act of 1862.^ To the doctrine of moral insamty he offered an 
nncomproimsing but ineffective and, it must he confessed, an 
ignorant opposRion. It is doubtful whether he understood the 
meaning, and it is certain -that he had never studied -the e-videncea^ 
of the theory which he so severely condemns. A writer who 
imagmed that the cases of Oxford and MaelTanghten bore any 
resemblance to the “ ohaerva-tions ” of Pinel was hardly qualified to 
entiaze even the less -worthy of his disciples. Yet this hostility 
was not altogether irrational Exaggerating, indeed mistranslat- 
ing, the language of Pinel, in whose work moral insanity appears 
as “manie sans dflire,” the English ahemsts had pressed into their 
service cases which were far less closely allied to insanity than to 
crime, and had claimed, in the name of science, to return the 
verdict whenever mental incompetence existed or was presumed. 
Against these extravagant pretensions the school of Alderson and 
Eolfo arose in healthy revolt. Ignorant of, or possibly not caring 
to sifli the residuum of fact which undoubtedly they would have 

^It IS substantially as follows — Under every commission, tbe 
inquiry shall be confined to tbe question whether or not the alleged 
lunatic IS, at tbe tune of such inquiry, of unsound mmd, and no 
evidence os to Ms acts, demeanour, or state of mind at any time bemg 
more than two years before -the date of the inq-uiry shall be receivahle 
in proof of insanity, -unless the judge or master shall otherwise direct. 
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found in tlie standard literature of sans delire,” they 

believed moral insanity to be nothing more than the immoral and 
illogical plea mth rrhich English alienists had made them familiar, 
and they sternly refused to recognize it To the exertions of this 
school, of Tyhi(m Samuel Warren was a distinguished member, we 
owe the wise jealousy with which the defence of moral insanity is 
now regarded by ahenists themselves See Warren’s MixelUmies, 
vol. u , “ High Treason and Murder — Moral Insamty ” (1854;) , fl'lnn 
T?ie TFindham Trial, published by Wm. Olliver 

WARKIIT QTON, a municipal and parliamentary borough 
and market-town of England, chiefly in Lancashire but 
partly m Cheshire, is situated on the Mersey, near the 
Sankey Canal, and on the London and North-Western 
mam line and several branch lines of other railways, 
18 miles west-south-west of Manchester, 20 east of Liver- 
pool, and 182 from London The bridge across the 
Mersey, formerly forming the chief passage over the river 
from Lkncashire to Ghesbire, was partly destroyed on the 
approach of the rebels in 1745, was restored with a watch 
tower in the middle by parhament in 1747, was replaced 
by a wooden structure m 1812, and was rebuilt of stone in 
1836 at a cost of ^66000 The parish church of St Elphin, 
a cruciform building in the Decorated style, occupies the 
site of the ancient church, which was taken down about 
the beginning of the 15 th century, the crypt being all of 
the old structure that now remains. The church, now 
consists of chancel with chapels, nave, aisles, crypt, and 
embattled central tower and spire rising to the height of 
300 feet. It was restored in 1859-67 at a cost of over 
£15,000, Among the principal modern pubhc buildings 
are the town-hall, formerly the seat of Colonel Wilaon- 
Patten, now Lord Winmarleigh, purchased in 1872 at a 
cost of £20,000, the museum and library, erected in 
1857, enlarg^ by the addition of an art gallery and 
lecture-room in 1876, and again extended in 1881 j the 
market hall (1867); the large covered market shed (1879, 
enlarged 1886) ; the pubhc hall (1862) , the public baths 
(1866); the school of art (1883) ; the infirmary and dis- 
pensa^ (1872); the infectious diseases hospital; and the 
Warrington clergy orphan institution (1697). The educa- 
tional institutions include a free grammar school, founded 
by one of the Boteler family in 1526, and a blue coat 
school. 

Warrington, in the period before the infcrodnction of 
railways, possessed specif advantages through its connexion 
with the Mersey and Irwell navigation, and it now enjoys 
unusual faoihties for the transit of heavy goods both by 
janal and railway, wkil© its situation midway between 
Manchester and Liverpool, and on the main line of the 
London and North-Western Railway, forms one of the chief 
jouTces of its prosperity. It was referred to by Blome in 
1683 as “ a very fine and large town which hath a con- 
siderable market on Wednesday for linen cloth, com, 
Battle, provisions, and fish, being much resorted to by the 
Welshmen.” It was among the earliest of the manu- 
facturing towns of Lancashire, — coarse hnens and checks 
being the manufactures which at first formed its staple 
pods, and afterwards sailcloth and sacking. Perhaps it 
is now best known for its trade in heavy leather, the 
in its immediate neighbourhood cousuming on an 
kbont 10,0(K) hides a week. It has also a great 
t^^risapdr^^ifeiron manufactures, including iron in 
files and tools and pins, 
ISiere' factories, brewenes, maltmisB, 
The, town is divided into 
five four of Warrington proper, and one 

m Latehiord, The act as the urban sanitary 

luthprity. IHiere is a cmfimipabn the peace and a police 

force. The gas supply is tnatu^ by c<srpoidtion, but 
;he wato supply is in the 'of' ^ Company. The 
lopulation of the parliamentary borough (area 3783 acres) 
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in 1871 was 33,060, and in 1881 it was 45,263. The 
population of the mumcipal borough (area 1442 acres) in 
the same years was 32,144 and 41,462. 

Wamngton la stated to have been an ancient British and Roman 
town, but there are no traces of a Roman settlement on the north 
ade of the Mersey. On the south side, however, near Wilderspool 
there are a considerable variety of remains, which some identify 
with the station Condate At Domesday, 'W’arnngton, under the 
name of "Walintiine, was at the head of a hundred now merged in 
West Derby. Its present name first occurs in the 12th century, 
when Matthew de Tilers gave the chtnch of Wamngton to the 
pnory of Thurgarton Shortly afterwards Wamngton came 
into the family of Pinoema, or Boteler, the progenitors of the 
Butlei’s, earls and dukes of Ormonde Sir William Boteler, who 
’sras high shenff of the county, and governor of the castle of 
Lancaster, obtained for it, m 1265, from Henry III. the grant of a 
fair of three days’ duration. In the 6th of Edward I (1277) the 
charter was renewed, and another was obtained in 1286 About 
1692 it was bought by the Irelands, and in 1681 it came into the 
possession of Wdliam Booth, father of Sir Geoige Booth, first Lord 
Delamere During the civil war it was held, in 1643, for the king 
by James, Lord Strange, seventh earl of Derby, who foitified it at 
great expense, and made it a centre for Royalist excursions, but 
after a siege of five days it surrendered to the Pailiamentary troops 
After the battle of Preston m 1648, the remnant of the duke of 
Hamilton’s army under General Baillie raDied at Wamngton, and 
possessed themselves of the bridge, but sun’endered on the approach 
of Cromwell Henry Booth, second Lord Delamere, was created 
earl of Warrmgton on his letiremont from the chancellorship of the 
exchequer m 1690. The town leceived parliamentary representa- 
tion in 1832, and was incorporated in 1847 Among persons of 
eminence connected with Waiimgton are Dr Aikin, editor of the 
Didaxmary qf General Biography, Lucy Aikm, Mrs Barbauld, John 
Kay, the dockmakei who assisted Arkwright in his Tnecbamnnl 
expanments, and Dr Joseph Priestley. 

See T^arrington in IIM, In Chettiain Society’s PutUoatlons, vol xVlL; AnnaXi 
of the Lords of Warrington during (hs Jb'st Pica Genlurks afler the Conguest, 
ibid^ Tols lixxvl and IxxxvU , Homage Roll of the Manor of Warrington, U91- 
1517, In tliB publications of the Manchester Record Society, 1888 , Kendriok, 
Pr^es of Warrington Wbrtlties, 1860 

WARSAW, a government of Russian Poland, occupies 
a uarrow strip of laud to the left of the lower Bug and 
of the Vistula from its junction with the Bug to the 
Prussian frontier, and is bounded by the Polish govern- 
ments of Piock and Eomza on the N , Siedice on the E., 
and Radom, Piotrkow, and Kalisz on the S It has an 
area of 6623 square miles and in 1886 the population was 
971,730, of whom 384,000 were then reckoned as living in 
the capital. It occupies the great plain of central Poland 
and Mazovia, and is low and flat, with only a few bilk in 
the south, and along the course of the Vistula in the north- 
west, where the terraces on the left bank descend by steep 
slopes to the river. Terrible inundations often devastate 
the region adjacent to the confluence of the Vistula Vith 
the Narew and Bug, and marshes cover the low-lying 
grounda The soil, which consists chiefly either of boulder 
day, lacustrine clays, or sandy fluviatile deposits, is not 
particnlarly fertile. The Vistula traverses the government 
from south-east to north-west, and is joined by the Narew 
and Bug from the right, and by the Bzura from, the left. 
It is an important channel of commumeation (see Poland, 
vol. xix. p. 307). 

The population consdsts of Poles and Mazurs (Roman Catholics, 
76 per cent.), Jews (16 per cent), and Germans (9 per cent). The 
Great and Little Russians number only a few ■^ousands, and the 
former are gathered chiefly in the towns 

Of the 8,256,800 acres registered, nearly two-thirds of which are 
arable land, 1,197,000 acres belong to the peasantry (70,724 house- 
holds), 257,000 to the crown, and the remainder to 4626 small and 
1190 large propnetorsj 118,000 acres are under forests. In the 
west the Germans are rapidly colonizing the oountry, and it was 
reckoned in 1886 that no less than 378,000 acres, t.e,, nearly one- 
eighth of the temtory, and a still laiger proportion of the arable 
land, belonged to 4260 foreigners, chiefly Germans Agriculture is 
the prevailing occupation, and reaches m’eat perfection on some 
estates. Beet is extensively grown, (^ttle-breeding is also of 
impoi-tanca 

Manufactures have developed rapidly of late, especially in 
Wamw and its vicinity. In 1886 there wore 1676 establishments, 
eanmoying 86,400 operatives, with an output Valued at 64,700,000 
roubles. Sugar works occupied a prominent place In 1886 nine- 
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teen sugai' \vorks and refineries employed 8925 operatives, and 
produced 6,450,000 cwts. of raw and 3,220,000 of refined sugar. 
Plated silver, carpets, woollen elotli, macLinery, boots and slices, 
sjiirits and beer are among the other items produced. 

The government is divided into thirteen districts, the cliief towns 
of which are ’Warsaw (g.v.), Btonie (1370 inhabitants), Gdra 
Kalwaria (2630), Gostynin (8870), Grojec (3500), Kutno (13,210), 
iiowicz (8720), Novo-Minsk (1830), Radzieiew'O (7680), Eadzymin 
(4200), Skiernewice (3720), Sochaczew (5130), and Wfockwek 
(20,660). Novy Dvvor (4420), ISTeszawa (2330), Gombin (3000), 
and several others have municipal institutions. 

WABSAW (Warszcma), capital of Poland, and chief 
town of the above government, is beautifully situated on 
the left bank of the Yistula, 395 miles to the east of 
Berlin, and 700 miles to soutli-west of St Petersbui’g. 
It stands on a terrace nearly 100 feet in height, which, 
stretches far to the westward, and descends by steep slopes 



towards th.e river, leaving a broad beacb at its base. The 
suburb of Praga on the right bank of the Vistula, here 
from 450 to 880 yards broad, is connected with Warsaw 
by two bridges,- — the railway bridge, which passes right 
under the guns of the Alexandrovsk citadel to the north, 
and the Alexandrovsk bridge in the centre of the town. 

With its population of nearly 450,000, its beautiful 
river, its ample communications and its commerce, its 
university and scientific societies, its palaces and numerous 
places of amusement, Warsaw is one of the most pleasant 
as well as one of the most animated cities of eastern Europe. 
In Russia it is excelled in importance by the two Russian 
capitals only; and doubtless it wmuld have attained even 
a larger population, and a yet higher place in the world of 
commerce and intellect, were it not for its sad and chequered 
history, and the foreign domination of w'hich the traveller 
is reminded at every step. 

Situated in a fertile plain, on a great navigable river, 
below its junction with the Pilica and Weprz, which water 
southern Poland, and above its junction with the Narew 
and Bug, which water a wride region in the east, it became 
in mediaeval times the chief entrepbt for the trade of those 
fertile and populous valleys with western Europe. Its 
position ill the territory of Mazovia, which was neither 
Polish nor Lithuanian, and, so to say, remained neutral 
between the two rival powers which constituted the 
united kingdom, it became the capital of both, to the de- 
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triment of the purely Polish Cracow and the Lithuanian 
Vilna. And now', connected as it is by six trunk lines 
with Vienna, south-w^estern Russia, Moscow, St Peters- 
burg, Dantzic, and Berlin (via Bromberg), it has become 
one of the most important commercial cities of eastern 
Europe. The south-western railwuy connects it with 
iiodz, the Manchester of Poland, as also with the rich coal 
fields of Kielce, which supply its steadily growing manu- 
factures with coal and iron, so that Warsaw and its neigh- 
bourhood have become a centre for all kinds of manufac- 
tures, _ greatly aided in their development by the high 
technical training and general superiority of the engineers 
of the Polish capital, as well as by the skill, taste, and in- 
telligence of its artisans. The periodical wholesale depor- 
tations of Warsaw artisans, who never failed to take an 
active part in the Polish insurrections, especially in 1794, 
1831, and 1863, considerably checked, but could not wholly 
stop the industrial progress of the town ; but the lines of 
customhouses which surround Poland, and thus limit the 
Warsaw market, as also the Russian rub, which militates 
against the progress of Polish science, technology, and art, 
are so many obstacles to the development of its natural 
resources. The population of Warsaw has nevertheless 
grown rapidly of late, having risen from 161,008 in 18C0, 
and 27^6,000 in 1872, to 436,570 in 1887; of these more 
than 25,000 are Germans, and one-third are Jews (43,000 
in 1860, and 117,300 in 1879). The Russian garrison 
amounts to nearly 20,000 men. 

The streets of Warsaw are very animated, and are 
adorned with many fine buildings — partly due to the old 
Polish nobility’s love of display (there are more than 
160 palaces, 60 of which have been confiscated by the 
Russian Government), partly churches and cathedrals (179 
Catholic, 6 Greek, and 2 Lutheran, several synagogues, 
14 monasteries, and 4 nunneries), and jjartly public build- 
ings, — schools, hospitals, scientific societies, — erected at 
great expense by tbe municipality or by private bodies. 
Pine public gardens and several monuments further em- 
bellish the city. The present university, founded as the 
“Glawnaja Szkota,” in 1816, but closed in 1832, was 
again opened in 1864 ; it has a remarkable library of more 
than 350,000 wolumes, rich natural history collections, a 
fine botanic garden, and an observatory well known for its 
astronomical work. There are 75 professors and nearly 
1000 students. The teaching is in Russian, and mostly by 
Russians, and the close intercourse which used to exist 
between the university and the educated classes of Poland 
is becoming a thing of the past. The rich university 
library, one of the largest in the world, was confiscated in 
1794, and transferred to St Petersburg, where it became 
the nucleus of the present imperial public library ; and, 
after the insurrection of 1831, it was again ransacked for 
the same purpose. The medical school, which enjoys high 
repute in the scientific world, still retains the right of 
teaching in Polish, and has about 220 students. The same 
l)rivilege is enjoyed by the school of arts, the academy of 
agriculture and forestry, and the conservatory of music, 
all of which are high-class institutions. There are, besides, 
six classical gymnasia, two “real” schools, and numerous 
elementary schools. The museum of the society of fine 
arts is rich in examples of ancient and modern art. The 
association of the friends of science and the historical and 
agricultural societies of Warsaw vrere once well known, 
but all were closed after the insurrections, and now they live 
hut a precarious life, the scientific works which continue to 
be produced in Poland being partly published at Cracow. 

The great theatre for Polish drama and the ballet is a 
fine building which really includes two theatres under the 
same roof ; but the pride of Warsaw is its theatre in the 
Eazienki gardens, which were laid out in an old bed of 
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the Vistnla by Stanislaus Angnstus Poaiatowski, and have 
beautiful shady alleys, artificial ponds, an elegant little 
palace with ceilings painted by Bacciarelli, several impe- 
rial villas, and a monument to Sobieski An artificial 
ruin on an island makes an open-air theatre, the stage of 
which is separated from the auditorium by a channel of 
water, and the decorations of which blend with the parka 
and the palace behind. Two other public gardens, with 
alleys of old chestnut trees, are situated in the centre of 
the city. One of these, the Sa^ki Ogrod, or Saxon garden 
(17 acres), which has a summer theatre and excellent 
fountains, and is richly adorned with statues and flowers, 
IS one of the most beautiful in Europe ; it is the resort of 
the Warsaw aristocracy. The Krasiuski garden, now some- 
what less frequented, and many other smaller squares 
and gardens in the theatres of which Polish and Q-erman 
companies give their summer representations, contribute 
very much to the enlivenment of the streets of Warsaw, 
while the variety of smart national costumes still worn by 
the Pohsh peasantry gives colour and brightness to the 
crowds which throng them. 

■Warsaw is senucirciilar in plan, the diameter, nearly 6 miles m 
length, lying along the ■Vistula The central point of the life of 
the place is the castle (Zomek Krdlewski) on Sigismtmd Square. 
It was built hy the dokes of Mazovia, enlarged by Simsmund III, 
(whose memorial stands opposite) and Ladislaus IT., and em- 
bellished by Stanislaus Augustus. At present it is inbabited by 
the “governor-general of the provinces on the 'Vistula,” and its 
pictures and other art treasures have been removed to St Peters- 
burg Ponr mam thoroughfares radiate from it one, ^e Krakow- 
skie Przedimeseie, the best street in "Warsaw, runs southward. It 
is continued by the Nowy Swmt and the ITjMdowslca Aleja avenue, 
which leads to the Siazienki gardens. Many fine houdings are 
found in these two streets —the church of the Bemardme convent, 
the house of the benevolent society, the Carmelite church, now 
closed, where the crown archives of Poland are still kept, the rich 
EadawiU palace, now inhabited by the governor-general; the 
university, Saxon Square, on which ISficholas I. ordered the 
erection of a memorial to the Pohsh generals who refused to tike 
part in the insurrection of 1881 and were therefore shot by the 
insurgents ; the Saxon garden behind the square ; the fine palaces 
of the Potockis, the Oginskis, ihe TTruskis, &a ; the church of the 
Holy Cross, erected in 1682-98, the richest in Warsaw, the 
pdace of the Kxasinskis, with hbrary and museum; the statue of 
Copemious, by Thorwaldsen, erected in 1822 by nationki subscrip- 
tiou; the house of the friends of natural history, now a gym- 
nasium ; the palace of the Zamojskifi, now confiscated and trans- 
formed into abmlding for subalterns of the garrieon ; the church 
of St ^exander, erected to commemorate the re-establishment of 
tihe kingdom of Poland; and the deaf and dumb asylum. The 
Hjassdowska Aleja avenue, planted with lime-trees and surrounded 
hy caffe and various places of amusement, is the Champs Elysdes 
of "Warsaw. It leads to the fcamenki park, and to the Belvedere 
palace, now the summer residence of the governor-general, and 
mither west to the MokotowsM parade ground, which is surrounded 
on the south and west by the smoky chuaneys of the manufacturing 
district. Another great street, the Marazalkowska, runs parcel to 
the Ujazdowaka from the Saxon garden to this parade ^ound, on 
the south-east of which are the Bussiau barracks. The above- 
mentioned streets are crossed hy another senes running west and 
east, the chief of them being the Sonatorsha, which, begins at 
Bigiamund Square and contains the best shops. The palace of the 
archbishop of Cnesen and pnmatea of Poland, confiscated by the 
Prussian Ckiveniment, and now used by the ministry of education, 
the bank of Poland, the fine mansion-house burned in 1863 and 
now rebuilt as poUce bureau, the aman Pod Blachoi palace, now 
occupied "by a cn^cej^, the theatre, the old mint, -^e chief poat- 
beautiful Informed church, the exchange^ the a^ool 
^ riomtttn (^ce^ and several palaces are grouped in Senators’ 
WMchint joined from the north, by Miodowa Sfreet, in. which 
fine church of the Oapuchms, erected in 1688 to 
th# jristbry of John S^ieski over the Tlurks, the 
^«ww, and the Pussian cathedi^. 
wbife la coutinned by Elector^ Stree'b, 
(hurch of St <!harles Borromeo 
% anWb of Wola, with a large field 
m Pfd be elected. In Lesbno Street, 

are the Zelatw Bmnd, or 
Iron Gate, in the flm toffi&iyi dvor dr bazaar, the 

artten^ and the ‘Widlopol^ KiwsfekB, Theeeirteteria, the summer 
barratto of the troops (PowousahihigerJ, mme astfllery barracks 
lie to the north-west. 


To the north of Sigismund Square is the old town — Staro Miasto 
— ^the Jewi^ quarter, and farther north still the Alexandrovak 
citadeL The old town very much recalls old Germany by its narrow 
streets and old bmldiugs ; it has the church of St John at its 
entrance, and farther oown the cathedral, which is the oldest 
church of Warsaw, havmg been built m the 13th century and re- 
stored in the 17th. The citadel, erected m 1832-86 as a punish- 
ment for the insurrection of 1831, is of the old type, with six forts 
too close to the walla of the fortress to be useful m modem warfare. 
The railway biudge, built in 1865 and 670 yards long, begms under 
the walls of the citadel and is protected on the nght bank of the 
■Vistula by the Sliwnicki tSte dejpoTit 

The suburb of Praga, on the right bank of the Yistula, is poorly 
bmlt and often flooded ; but the bloody assaults which led to its 
capture in 1794 hy the Eussians under Suwaroff, and m 1881 by 
Paskeviteh, give it a name in history 

Industry md Trads , — ^Warsaw has of late become industrially 
important, and now has more thau 820 estabhshments employing 
nearly 20,000 workmen, and producing to the amount of nearly 40 
million roubles annually. The leading industnes are the produc- 
tion of plated silver wore, with a wide market throughout ilussia, 
maohmery and engines, chemicals, musical instruments, especi- 
ally pianos, carpets, boots, and shoes, largely exported, carnages, 
woollen cloth, leather wares, spirits, and beer The trade of 
"Warsaw is considerable. ITearly 14,000,000 cwts of coal and 
4,800,000 cwts. of miscellaneous goods are imported by rail from 
the south-west (Eielce, £odz, and Gahcia), and 8,200,000 cwts. 
of manufactured goods, corn, flax, &e , are exported m the same 
direction. Com and fl^ are imported to the amount of 7,000,000 
cwts. from the south-east and east, and exported to Prussia to the 
amount of 6,300,000 cwts. by rail and partly down the "Vistula, 
while the total r^way trafllB is represented hy 84,400,000 cwts of 
merchandise brought m and 18,000,000 cwts sent away. To all 
this must be added the traffic on the "Vistula (about 8,000,000 
cwts ) A great proportion of the trade is m the hands of Germans, 
especially or Jews. 

suburbs of Warsaw are suiTounded by villas, palaces, and 
battlefielda Wilanow, the palace of John Sobieaki, now belonging 
to the Potodas, was partly bmlt by Turkish prisoners in a fine 
Italian style, and is now renowned for its historical portraits and 
pictures. It is situated to the south of Warsaw, together with 
many other fine villas (Moryam, Hatolin, Krolxkarnia, which also 
has a picture gallery, &:c). The Marymont, an old countiy 
residence of the wife of John Sobieski, and the Kaskada, much 
visited by the inhabitants of Warsaw, in the north, the Saska 
Kempa on the right bank of the Vistula, and the castle of Jabtona 
down the Vistula are among others that deserve mention 

The events associated with the name of Praga have been already 
alluded to Among other battlefields in the neighbourhood of 
"Warsaw is that of Groohowo, where the Polish troops were defeated 
in 1831 after a gallant fight Baszyu saw its fields covered with 
blood in the war of 1809 with Austna ; at Maoiejowiee, 60 miles up 
the Vistnla^ Kosciuszko was wounded and taken by the Eussians 
m 1794 , and 20 miles down the nver stands the fortress of Modlin, 
now Hovogeorgievsk, fortified hy Hapoleon, taken m 1818 by the 
Eussians, and the lart stronghold of the Poles dunng the insurrec- 
tion of 1831. 

History.— The history of Warsaw from the 16th century onwards 
iaintiinately connected with that of Pouand (j u.). The precise 
date of the foundation of the town is not known. The hanks of 
the Vistula between the Pilica and the Harew must have been 
inhabited from a very eaily penod, and it is supposed that Conrad, 
duke of Mazovia, erected a castle on the present site of Warsaw as 
early as the 9th century. Gasinur the Just is supposed to have 
fortified it in the lltti century, but Warsaw is not mentioned in 
minals before 1224 Until 1526 it was the residence of the dukes 
of Mazovia, but when their dynasty was extinguished the land 
of the Mazurs, till then independent, was annexed to Poland, "When 
Poland and lathuama became united, it was chosen as the royal 
residence. Sigismund Augustus (Wasa) made it the real capital of 
Poland, and from 1672 onwards the election of the kings of Poland 
took place on the field of Wola. Prom the 17th century possession 
of it was contmually disputed by the Swedes, the Eussians, and 
the Branclen"bnrg6is and the Austrians. Charles Gustavos of 
Sweden took it in 1666 and kept it for a year ; the Poles retook it 
in July 1656 but lost it again almost immediately. Augustus II, 
and Augustus III. did much for its embellishinent, but it had much 
to suffer during the northern war. Charles XII. took it in 1702, 
but in the following year peace was made between tbe Swedes and 
SfejuBlaua' Lezeiynski, and it became free again The disorderly 
rnlo of the Rzeo PoapoEta opened a large field for Russian, intrigue, 
and m 1764 the Eussians took possession of it and secured 
election of Stanislaua Poniatowski, which led m 1778 to the first 
partition of Poland. In Hovember 1794 the Eussians took it a^n, 
after ^e bloody assault on Praga, but next year, in the third 
paititiou of Poland, Warsaw was given to Prussia. In November 
1806 the town was ocoupied by the troops of Napoleon, and after 
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th^eace of Tilsit "was made the capital of the independent duchy 
of Warsaw, but the Austrians took it on April 21, 1809, and kept 
it tiU June 2, when it once more became independent, but only for 
a few years. The Russians finally took it on February 8, 1818, 
since which tune they have always retained it On November 
29, 1880, Warsaw gave the signal of the great but unsuccessful 
insurrection which lasted nearly one year , it was taken after great 
bloodshed by Paskevitch, on September 7, 1831 Deportations 
on a large scale, executions, and confiscation of the domains of 
the nobuity followed, and until 1866 Warsaw remained under 
severe military rule In 1862 a series of demonstrations began to 
be made in Warsaw in favour of the independence of Poland, 
and after a bloody repression a general insurrection followed in 
January 1863, the Russians remaining, however, masters of the 
situation. The Russian Government now deaded to take the most 
stringent measures to crush the powera of the clergy, the landed 
nobility, and the turbulent Warsaw artisans and educated clna-saa . 
Executions, banishment to the convict pnsons of Siberia, and con- 
fiscation of estates followed. Deportation to Siberia and the interior 
of Russia was earned out on an unheard-of scale Scientific societies 
and high schools were closed; monastenes and nunnenes vrero 
eraptaed. Hundreds of Russian officials were called m to fill up 
administrative posts, the schools, and the university, the Russian 
language was rendered obligatory m official acts, in all legal pro- 
ceeding, and even, to a great extent, m trade. The very name of 
Poland was expunged from official writings, and, whde the old 
institutiona were abolished, the Russian tribunals and administra- 
tive institutions were introduced The serfs were hberated. See 
Poland 

Offieia^, Warsaw is now simply the chief town of the govern- 
ment of Warsaw, the residence of the govornor-general of the pro- 
vinces on the Vistula and the commander of the Warsaw military 
district, and the see of the Roman and Greek archbishops But it 
continues to he the heart of the Polish nationality. (P A K.) 

WART is a papillary excrescence of the surface, most 
commonly of the skin, but in special circumstances also 
of the transitional and mucous membranes The ordinary 
broad and flat warts of the skin occur mostly upon the 
hands of children and young persons , a long pendulous 
variety occurs about the chin or neck of children who are 
constitutionally delicate (it used to be thought a mark of 
scrofula) and on the sc^p in adults Both the broad 
sessile warts of the fingers or hands and the thin hangin g 
warts of the neck and head are apt to come out in numbers 
at a time j a crop of them suddenly appears, to disappear 
after a time with equal suddenness. Hence the supposed 
efficacy of charms. A single wart will sometimes remain 
when the general eruption has vanished. The liabihty to 
crops of warts runs m families. In after life a wart on 
the hands or fingers is usually brought on by some 
irritation, often repeated, even if it be shght. A special 
form has been observed on the hands of those much 
occupied with anatomical dissection. Chimney-sweeps 
and workers in coal-tar, petroleum, &c., are subject to 
warts, which often become cancerous. Ordinary innocent 
warts occur singly in later life on the nose or bps or other 
parts of the face, sometimes on the tongue. Towards old 
age there are apt to be broad and flattened patches of 
warts on the back, of a greasy consistence and brownish 
colour. j 

A wart consists essentially of a framework or ground- ' 
plan of small blood-vessels supported by bands of fibrous j 
tissue, and a more or less tluck covermg of epidermic 1 
scales. When the wart is young, the surface is a rounded 
and even knob ; as it gets rubbed and worn the surface 
appears cleft into thread-like projecting points. The 
blood-vessels, whose outgrowth from the surface really 
makes the wart, may either he in a cluster of paralld 
loops, in which case we have the common broad and sessile 
wart, or the vessels may branch from a single stem, 
making the dendriform pattern of the long, Sim, and 
pendulous warts of the chin and neck. The same two 
kinds of pattern occur also in warts of the transitional or 
mucous surfaces. (For a figure of a dendnform wart, see 
Pathologt, voL xviiL fig. 43, p. 379.) A wart of eithmr 
pattern is a projection of the system of cutaneous blood- 
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vessels beyond the surface. It is owing to its vascular 
ground-plan that a wart is liable to come back after being 
[ shaved off; the vessel or vessels are cut down to the 
level of the skin, hut the current of blood is still forced 
into the stem, and the branches tend to be thrown out 
beyond the surface as before This fact has a bearing on 
the treatment of warts. If they are shaved or snipped 
off, the blood-vessels of the stem should be destroyed at 
the same time by caustic, or made to shrivel by an 
astrmgent. The same end is served by a gradually 
tightening ligature (such as a thread of el^tic pulled out 
from an old brace) round the base or neck of the wart ; 
an ordinary thread is apt to cut too deep and may cause 
suppuration. The best treatment is to rub an astringent, 
or acid, or caustic substance into the surface of the wart 
Glacial acetic acid may be applied on the end of a glass 
rod, or by a camel-hair brush, care being taken not to 
touch the adjoining skin. A solution of perchloride of 
iron is also effective in the same way. Nitrate of silver 
is objectionable, owing to the black stams left by it. A 
simple domestic remedy, often effectual, is the astrmgent 
and acrid juice of the common stonecrop {Sedum acre) 
rubbed into the wart, time after time, from the freshly 
gathered herb. The result of these various apphcations 
IS that the wart loses its turgor or firmness, shrivels up, 
and eventually falls off. 

A peculiar form of vart, known as verrugas, occurs endemically 
in COTtam valleys of the Peruvian Andes, especially in the region 
of the Cerro de Pasco It is believed to have been one of the causes 
of Iffie excessive mortality fiom hcemorrhages of the skin among 
the troops of Pizario In recent tunes attention was called to it 
by Dr Archibald Smith in 1842 , in 1874, during the making of 
the Trans-Andean Railway, it caused a considerable loss of hfo 
among English navvies and engineers. Btrangera of the white race 
suffer muSi more severely from it than the acchmatued or the 
natives. It is sometimes epidemic and peculiarly fatal. Its en- 
dernie seats are certain deep and narrow valleys traversed by a 
mountam stream or torrent and covered with luxuriant vegetation ; 
where the valley widens the endemic influence is no longer felt. 
The warts may be few or many, up to several hundreds , they occur 
on mternal mucous membranes as well as on the skin. Their out- 
break IS preceded for some weeks by a feverish state and by pains 
m the limhs. These symptoms disappear when the warts come 
out , they are at first redcush spots about the size of a pea, but 
grow to be rounded or conical excrescences as large as a raspberry 
or filbert, or pigeon’s egg ; after a time the surface becomes ra^ed 
or fissured (as in an ordinary warth especially when rubbed or 
chafed, and blood begins to ooze, which may amount to consider- 
able hffimorrhage. Death (in about 10 per cent, of cases) is due to 
loss of blood, or to the protracted ulceration following the fall of 
the warts. The disease lasts usually several months ; hut a feeble 
state of the system may remam long after the warts are all gone. 
The excrescences (besides those of internal membranes) occur 
m the fhvounte situations of common warts — ^the fingers and back 
of the hand (also the toes and back of the foot), the mce and neck, 
and among the hair of the head. 

See Hirscli, Oeographical emd SisioriecU Pathology, vol il , EngLtrans., ISStf. 

■WAETON. Three authors of tl^ name, a father and 
two sons, were leaders of reaction against the didactic 
poetry of Pope’s school, and did much to help forward the 
d^eriptivB and romantic revival. 

Thomas Wabton (1688-1745), satirized in Terrss FiLivx 
(February 18, 1721) as “squinting Tom of Maudlin,” was 
vicar of Basingstoke in Hampshire, and professor of poetry 
at Oxford. He published nothing during his lifetime, hut 
afta: his death his son Joseph published some of his poetry 
under the title Poems on Several Occasions, 1748. 

Joseph Wartoh (1722-1800), eldest son of the preced- 
ing, was horn at Dunsford, in Snrrey, in 1722, and sent to 
Winchester school in 1736 Colhns was already there, and 
the school seems to have been at the time quite a nest of 
aj u g in g birds, quickened into unusual ambition by a visit 
from Pope. Collins and Warton became dose friends, read 
Milton and Spenser together, and wrote vers^ which they 
sent to the Gentlernan’s Magadne, verses of such promise 
that Johnson formally criticized them. The two friends 
XXIV. — 48 
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went to Oxford togettor, and took the degree of B A. in 
the same year (1713). Warton was far from having the 
genius of CoUina, but he had abundance of poetical enthu- 
siasm, and they were at one in their impatience under the 
prevaihng taste for moral and ethical poetry. Whoever 
wishes to understand how early the discontent under 
Pope^s ascendency began should read Warton’s Th& JEn^ 
thimast, or The Love of Nature, and remember that it 
written by an undergraduate in 1740, while Pope still 
alive Warton sounded a bold note in 17 46, m the preface 
to his Odes o% Several Svigects. “ As he is convinced,” he 
wrote, ** that the fashion of moralizing in verses has been 
earned too far, and as he looks upon invention and 
imagination to be the chief faculties of a poet, so he will 
be happy if the following odes may be looked upon as 
an attempt to bring back poetry into its right channel.” 
Warton thereafter married, become a country clergyman, a 
master in Winchester school, eventually for thirty yearn 
(1766-96) a much respected headmaster, but all his 
leisure was given to literature, and ho remained constant 
to his conception of the “right channel” in poetry, though 
he soon abandoned the idea of setting the world right by 
hia own example. He became an active and prominent 
man of letters, produced an edition of Virgil, m 1753, 
with distinguished coadjutors, and a translation of the 
Ndogues and the Georgies, and a preparatory essay by him- 
self made the acquaintance of Johnson, and wrote papers 
on Shakespeare and Homer in The Adventurer, published 
the first part of an essay on Pope in 1756, an essay re- 
garded at the time as revolutionary, by Dictator Johnson 
at least, because it put Pope in the second rank to 
Shakespeare, Spenser, and Milton, on the ground that 
moral and ethic^ poetry, however excellent, is an mferior 
species j held his own against Johnson in the Literary Club ; 
and, after enduring many jests about the promised second 
pmrt and the delay in its appearance, published it at last^ 
retracting nothmg, in 1782. Of this essay Campbell justly 
says that “it abounds with criticism of more research than 
Addison’s, of more amenity than Hurd’s or Warburton’s, 
and of more insmuating tact than Johnson’s ” Warton’s 
edition of Pope was the work of his old age ; when pub- 
lished in 1797, it found a larger numhei of sympathizerB 
with his critacism of the poetic idol of the 18th centu:^ 
than had welcomed his first essay forty years beforb in 
the same vein. The last three years of the critic’s life 
were spent in preparing an edition of Dryden, which was 
completed and publish^ by his son in 1811. He died in 
London in Pebruary 1800, at the age of seventy-eight. 

Thokas WAjaroN (1728-1790), the younger brother of 
Joseph, at least as active and mfiuenti^ as he in enlarg- 
ing the poetic ideas of the ISth centuiy, was bora at 
B^ngstoke in 1728. He was still more precocious as a 
poet tihan his brother — translated one of Martial’s epigrams 
at nine, and wrote The Pleasures of Melancholy at seventeen, 
— and he showed exactly the same bent, Milton and Spenser 
being his favourite poets, though he “did not fail to 
cultivate his mind with the soft thnllings of the tra^c 
muse ” of Shakespeare. He wrote as follows m 1746 1 — 

1 the Graces breathe, 


f!hro-agIi Pape’s soft song 


' ' Aadbsppuwt art adorn hia Attic page, 

xet does my m i n d with sweeter transport glow 


r root of mossy trunk reclined, 

} * fflE^c«iteh®6ifBwfloly warbled song 


Ippewl sfcows the delight in Gothic 
" -irlLich inspired so much of his 

irSvival. Most Wdrton’s 
l!eJ^nBy---and thd humorous mock 
titan^brious verse,— was 
wtitifBa before thto's^ 0f^tSvteBty^ti*«©/wheE he took hm 
SI. Ai degree and became a feflotv af eoUegs (nkimiy, 


Oxford). He did not altogether abandon versa ; hissonnets, 
especially, which are the best of his poems, were written 
late:, and during the last six years of his life he was poet- 
laureate, and one of the happiest in the execution of the 
dehcate duties that have ever held the office But his 
main energies were given to omnivorous poetical reading 
and criticism He was the first to turn to literary account 
the medimval treasures of the Bodleian Library. It was 
through him, in fact, that the mediaeval spirit which always 
lingered in Oxford first began to stir after its long inaction, 
and to an influence in themodern world. Warton, like 
his brother, entered the church, and held, one after another, 
various livings, but he did not marry He gave little atten- 
tion to his clerical duties, and Oxford always remained his 
home. He was a very easy and convivial as well as a very 
learned don, with a taste for pothouses and crowds as 
well as dim aisles and romances in manuscript and black 
letter. The first proof that he gave of his extraordinarily 
wide Bcholarship was in his Observations m the Poetry of 
Spenser, published in 1754, when the author was twenty- 
six. Three years later he was appointed professor of poetiy 
and held the office for tan years, sending round, according 
to the story, at the beginning of term to inquire whether 
anybody unshed him to lecture The first volume of his 
monumentel work, The History of Nngluh Poetry, appeared 
twenty years later, in 1774, the second volume in 1778, and 
the thi^ in 1781. A work of such enormous labour and 
research could proceed but slowly, and it was no wonder 
that Warton flagged in the execution of it, and stopped 
to refresh himself with annotating the mmor poems of 
Milton, pourmg out in this dehghtful work the accumu- 
lated suggestions of forty years. Speciahsts may here and 
there detect errors and imperfections in Warton’s History, 
but its miseellaneouB and curious lore must make it 
■ always an interesting book, while its breadth and exactness 
' of scholarship must always command wonder and respect. 
Through this work Warton became tbe veritable hterary 
father of Sir Walter Scott , if he could have lived to read 
I the Lay and Marmvm he would have found realised there 
what he vaguely desiderated in modern poetry. Among 
Warton’s minor works were a selection of Boman metrical 
inscriptions (1758), the huraorons Oxford Gompanian to 
the Guide and Guide to the Companion, (1762), The Oxford 
Sausage (pH)] an edition of Theocritus (1770) , lives of 
ThomM Pope and Bathurst, college benefactors , a History 
of the Antiquities of Kiddington Parish, of which he held 
the living (1781), and an Inquiry info the Authenticity 
of the Poems attnhuted to Thomas Pawley (1782). His 
bu^ and convivial life was ended by a paralytic stroke in 
May 1790. (w. M.) 

WABWICK, a midland county of England, is bounded Plata 
on the H. by jStafiord, on the E. by Leicester and North- 
amptou, on the S. by Oxford and Gloucester, and on 
the W. by Worcester Its greatest length from north to 
south is 60 miles, and its greatest breadth 33 miles. Its 
area is 666,458 acres, or about 885 square miles. Camden 
describe it as being “ divided into two parts, tbe Feldon 
and Woodland [or Arden], that is into a plain champain 
and a woody country; which parts, the Avon, running 
erookedlie from north-east to south-west, doth, after a sort, 
sever one from the other.” 

Surface and Geology. — The surface of the county is 
of a gently pndulating nature. For a description of the 
scenery and early history the reader is referred to the 
article Shaksspearb, vol xxi, pp- 738 sq 

The chief elevations are the Edge Hills on the southern 
border of the county, where they rise in some places to 
about 800 feet above aeorlevel In the same neighbourhood 
are the Burton Bassett and Farnborough HUls j north- 
east of these are the Napton and Shucfcburgh Hulls, and 
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south-west of the Edge Hills is BraDes Hill Some elevated 
land is found at Corley, Oldbury, Hartshill, &c., in the 
north of the county. 

The lofty elevation of the county in general is evidenced 
by the fact that rivers flow from it in several directions, 
contributmg to each of the three systems of the Severn, 
Trent, and Thames The Avon rises in Northampton- 
shire, and flowing south-west through the county receives 
on its way the Swift, Sowe, Learn, Itchene, Stour, Alne, and 
other tributaries, and falls into the Severn at Tewkesbury. 
It is navigable for barges up to Stratford, and is rich in 
its associations with Shakespeare. The Tame rises in 
Staffordshire, and flowing through the northern portion of 
Warwickshire takes m the Cole, Blythe, Anker, Rea, and 
other minor streams. A few small rivulets in the south of 
the county fall into the Cherwell, a tributary of the Thames 

The New Red Sandstone is the principal geological 
formation of the county, but towards the south the Lias 
prevails. In the north central district there is a large 
deposit of gravel, which consists of “ small boulders and 
sea-worn pebbles, and ancient rocks traceable to the 
parent beds in Yorkshire, Cumberland, and Scotland, and 
commonly known as the northern drift. Quartz pebbles 
especially abound initj granite, gneiss, syenite, poqihyry, 
slate, mica schist, trap, and almost every other variety of 
the primary rocks may be collected.” The Lias is near 
Edge Hill, the strata immediately below it consist of 
clay and ironstone, rich in iron ore. The Upper Lias 
crosses the county by Henley-in- Arden, Stratford, Kineton, 
Southam, and Rugby. With the exception of one coal- 
field, small but rich, extending from Tamworth to near 
Wyken, about 15 miles, the New Red Sandstone and 
Permian occupy the whole of the central part of the county 
In the north Upper Cambrian quartzites and shales are 
found, together with some volcanic rocks The Coal- 
Measures dip under the Lower Permian rocks, and in the 
southern part of the field underlie the Trias. According 
to the report of the Coal Commission in 1871, the area of 
the Warwickshire coal-field is 30 square miles, the thickness 
of the coal being from 26 to 30 feet. The quantity raised 
in 1870 was 647,640 tons, and in 1885 it was 1,281,724 

The minerals of the county are limestone, freestone, 
iron, blue flagstone, marl, and blue clay The blue flag- 
stone IS found m many places, and ironstone at Bedworth, 
Oldbury, and Merevale. The limestone quarries are 
prmcipally at Bearley, Grafton Court, Stretton, Prince- 
thorpe, Ufton, Harbury, Arlescote, Bidford, Newbold-on- 
Avon, Stockton, and Southam ; freestone is found largely 
about Warwick, Leamington, Kenilworth, and Coventry. 

ClimodA and, Agriculture — The climate is generally mild and 
healthy. The sod is on the whole good, and consists of vanons 
loams, marls, giavols, and clays, well suited for most of the usual 
crops It is rich in pasture-land, and dairy farming is increasing 
It has excellent orchards and market gardens, and possesses some 
of the finest woodlands in England. Nearly all the farm huild- 
iugs aie good, and many of the cottages of the labourers are 
exceeding^ picturesque There aie many charmmg villages m 
the county According to the agncnltural returns, out of a total 
area of 666,458 acres tlieie were 496,429 acres under cultivation 
in 1887, com crops occupying 106,039 acres, green crops 31,411, 
rotation grasses 40,783, permanent pastui'O 308,689, and fallow 
10,493 , of the com crops much the largest aiea was under wheat, 
which occupied 43,728 acres, barley occupying 16,290, oats 26,297, 
rye 266, beans 14,060, and pease 4418. Of the green crops turnips 
occupied 16,918 acres, potatoes 4936 acres, while 4198 were under 
mangolds, 114 under carrots, 971 under cabbage, &e., and 4279 
under vetches and other green crops 

The number of horses in 1887 was 20,769, cattle 107,565, of which 
87,080 were cows and heifers in milk or in calf, sheep 294,442, 
172,161 of them one-year-old and above, and pigs 37, 09 A 

According to the Jietum qf Owners of Land, 1873, the total 
number of proprietors m the county was 61,616, possessing 641,022 
acres, with a gross annual rental of £3,318,304, or about £6, 2a 8d 
per acre all ovei Of these owners of land only 4622 had one acre 
and upwards Of waste or common land there was 1833 acres. 


The following possessed over 6000 acres —Lord Leigh, 14,892 
acies ; Lord Willongliby de Broke, 12,621 , earl of Aylesford, 
12,159 , marquis of Hertford, 10,282; earl of Craven, 8448 , eail 
of Warwick, 8263 , Sir N W Throckmorton, 7619 , duke of 
Buccleuch, 6881 , H J Lucy, 6766 , W S Dugdale, 5689 , Sir 
G R Philips, 5397 , and C N Newdegate, 5318. 

Matiufaditres —The principal seats of manufacture in the 
county are BiP.3iiNGHA.ii and Coventey [qg v ) Suffice it to 
say here that m Biimingham almost every article of use, from a 
in to a steam engine, is pioduced, and that Coventry has long 
een famous for its ribbons and watches, and has recently won a 
well-merited reputation for bicycles and tricycles. 

Covnmumcation — The county is well supplied with excellently 
preserved roads Tlieie are also a great numbei of canals givmg 
access to the Trent, the Mersey, the Thames, and the Severn. The 
London and Noith-Western, the Great "Western, the Midland, and 
various branch railways traverse the county in vanous directions 

Populaiion and Administration — The population in 1871 was 
634,189, and m 1881 737,339 (357,146 mates and 380,193 females) 
More than half the population is contained in the borough of 
Birmingham The county is divided into four hundreds — 
(1) Hemlingford, (2) Knightlow, (3) Bailichway, (4) Kineton. 
It has one city, Coventry (42,111), nhich is also a municipal 
borough; five other boroughs — Birmingham (400,774), Leamington 
(22,979), Stratford-on-Avon (8054), Waiuick (11,800), and Sutton 
Coldfield (7737) , and, besides the boroughs, ten market tovras, 
VIZ., Alcester (2430), Atherstone (4645), Coleshill (2856), Henley 
in Arden (1119), Kenilworth (4160), Kineton (1053), Nuneaton 
(8465), Eugby (9891), Solihull (6280), and Southam (1784) It 
18 mostly in the diocese of "Worcester It is in the midland judicial 
circuit, has one court of quarter sessions, and is divided into 
fourteen petty and special sessional divisions The boroughs of 
Birmingham and "Warwick have separate courts of quarter sessions 
and commissions of the peace, ana the city of Coventry and the 
boroughs of Leamington and Stratford-on- Avou have commissions 
of the peace 

Bjr the Redistribution Bill of 1885 Warwickshire was for 
parliamentary purposes divided into four boroughs and four 
county divisions The boroughs are Birmingham, Aston Manor, 
Coventry, and Warwick and Leamington united Birmingham has 
seven ^visions, each returning a member — ^Bordesley, Central, 
East, Edgbaston, North, South, and West; the other three boroughs 
leturn one member each The county divisions (Nuneaton, Rn^y, 
Stratford-on-Avon, and Tamworth) each retum one member 

History and Antiquities — Warwickshire was occupied by the 
Bntish tribes Comavii and Dobuni. The Romans named this part 
of England Fla via Csesarienais, and many evidences of their occupa- 
tion and works exist in the county. It was crossed by the three 
gi’eat roads— Watling Street, the Fosse Way, and Icknield Street , 
the last-named gives its name to a street in Burmingham which is 
on the lines of the old Roman road The Ridgeway boixlers a port 
of ^yaTWlck8hlre on the west Roman stations or camps were at 
Maneetter, High Cross, Alcester, Chesterton, and other places; 
coins, pottery, and other remams have been found at Warwick, 
Willoughby, Hampton-in- Arden, Birmingham , and elsewhere. The 
Teutons followed the Romans, and after suffering many changes 
Warwickshire became part of Mercia From 598 to 918 it was 
the scene of frequent invasions, conquests, and reconquests. 

Although Mercia was for the most part peopled by Angles, the 
Saxons seem to have occupied the portion now known as Warwick- 
shire in veiy considerable numbers , for, if we except Alcester, 
Maneetter, and a few other places, nearly all the towns and 
villages have Saxon names Of^the three hundred and sixty places 
in the county mentioned in Domesday nearly all are of Saxon 
ongm. As "yeislegan says, 

“ In Foord, In Ham, in Ley, In Tun, 

Tlie most of English surmunes run.” 

And these terminations are found in the vast majority of the names 
of places in Warmckahire This prevalence of the Saxons here is 
also confiimedhy the fact that Mr Kemble discovered no fewer than 
thirty-one Mark names m places in Warwicksliire The Danes, 
although they made mroada into Warwickshire severaltimes, wem to 
have made no settlements in the county, the only names bearing the 
Dani^ suffix ly being on the north-east border. In later times the 
“ king-maker ” eail of Warwick made the county memorable by the 
part he took in the "Wars of the Roses In tiie_ civil war under 
CharlesL "scarcely aplace of any note escaped” without a straggle, 
at Edge Hill the firrt engagement was lought; Aston Hall was 
besieged; Birmingham was sacked and burned by Prmce Rupert; 
Coventry endured a sieM; Warwick was the centre of several 
encounters, and a skirmm took place near Southam. 

Few remains of Saxon architecture are to be found in the cotmiy, 
and these are of minor importance. Saxon jewels have been found 
at Compton-Vemey ; a fine bunal um filled with ashes, an iron 
sword, a spearhead, and other relics, at Church Over; in a tumnluS 
or barrow, at Marston, were found two sepulchral urns, one of 
them oontainmg bones, a fibula, a pin, part of a sword, and two 
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spear heads. In 1824 an Anglo-Sazon cemetery was discovered 
on'Watling Street, near Benaford Bridge, m which a large mimher 
of articles, bolii of use and omament, were found, OQierhtmal 
places have been opened, and similar remains found. Some good 
examples of BTonnaii work exist m the churches at Kenilworth, 
Kyton, Stoneleigh, Berkeswell, "Wolston, and Beaudesei-t Of 
famous and interesting places may he mentioned the noble structure 
"Warwick Castle; the mins of Kenilworth Castle and Maxstoke 
Briory, Moxstoka Castle, Compton Wyniates, Temple Balsall 
church ; the “three taU spires ” at Coventry, with the beautiful 
churches of St Michael, Holy Tnnity, and St John Baptist; 
Bagley Hall, Combe Abbey, "VYroxhall Abbey, Hewnham P^dox, 
Asuey Castle, Arbuxy Hall, Walton Hall, Guy’s Ch£P, Baddesiey 
Clinton, Tamworth Castle and church, Puckmgton HaU, and 
Stoneleigh Abbey. 

Among the eminent persons connected with Warwickshire besides 
Wilham Shakespeare are J ohn Eogera the martyr, Michael Drayton, 
Sir W. Dugdale, Dr Parr, Dr Joseph Priestley, Matthew Boulton, 
John Baskerville, Walter Savage Landor, and Marian Evans 
(“ George Ehot”). 

See Dugdale, AsiitquiHes of WarvitektHre, Thomas's edition (2 vols fol , 1780) , 
J^ever, JJeseription qf Warwlcithire (Sro, 1810), Murray, A^eultttre qf War- 
viclshit'e (Svo, 181^, Smith, SUtory of TTaneUJnhin (4to, 1880), Langford, 
Stc^ffitrdthire raid WarwicfaAira (4 vols 4to, 1868), Lan^ord, "The Sarons In 
WarwlckBlUre" {JStrmingham Arclueological Society, 4to, 1881) 

WAEWICK, the county town of Warwickshire, and a 
municipal and parliamentary borough, is finely situated 
on the Avon, on the Warwick and Birmingham and 
Warwick and Uaptou Canals, and on a branch of the Great 
Western Bailway, 8 miles north-east of Stratford-on-Avon 
and 108 north-west of London, The glory of Warwick is 
still its castle, which has been truly pronounced to be the 
“most magnificent of the ancient feudal mansions of Mie 
English nobility still used as a residence.” Its position 
is at once commanding and picturesque, standing as it 
does on a rock overhanging the Avon. Its principal 
features are Csesar’s Tower, 1^7 feet high, bmlt in the 
lith century ^ the Gateway Tower, in the centre; and Guy’s 
Tower, 128 feet, also of the 14th century. There is a fine 
collection of pictures. The Great Hall and the family 
apartments were destroyed by fire in 1871, but have been 
restored. In the collegiate church of St Mary Warwick 
possesses one of the most interesting ecclesiastickL huildings 
in the country. We learn from Domesday that a church 
existed before the Conquest, but of its foundation nothing 
IS really known. It was made collegiate by Eoger de Few- 
burgh, the second Forman earL It was diMolv^ by Henry 
Vlil. in 1645, by whom it was granted to the burgesses (rf 
the town, with an estate then worth £58, 14s. 4d to main- 
teiu it, together with the king’s sdiool. A great part of 
the church was destroyed by fire in 1694, and afterwards 
rebuilt. The glory of this church, however, is the Beau- 
champ Chapel, founded by Earl Bichard Beauchamp by 
will, and commenced in 1443 and completed 1464. It 
la one of the finest examples of pure Gothic in the 
kingdom, in the centre of the chapel is the splendid 
tomb of the earL The church of St Ficholas, near the 
entrance to the castle grounds, is modern, with a tower 
and spire, and was erected towards the end of the 18th 
century. St Paul’s is new. The priory of St Sepulchre 
was founded by Henry da Fewburgh on the site of an 
ancient church for a society of canons regular. It is now 
a private residence. One of the most interesting places 
in ’Warwick is the hospital of Bobert Dudley, earl of 
one of the most picturesque examples of half- 
timber buildings iu England. It was originally used as 
the hall of tha united guilds of the Hoty Trinity, the 
Blessed and Bt George the Martyr. Hie earl of 

Leicester, by an Act' of Incorporation obtained in 1671, 
founded the hospit^ for tiie reception of twelve poor men 
possessing not more than £6 a year, and 4 master. The 
first master, appointed by the earl himself, was the 
famous Puritan, ThOmas Oairtwri^ht. There are nlunerous 
pari ties in the town, the^ principal beiug those erf Henry 
VilL, Sir Thomas and Thomas Okem The ^rst 


is derived from the tithes of St Mary, St Nicholas in 
Warwick, the parish of Budbrooke, and Chaddesley Corbett, 
Worcestershire, together with the rents of houses and 
lands in the borough. It produces about £3000 a year, 
and IS used for paying the stipends of the vicar and an 
assistant minister for St Mary’s, the vicars of St Nicholas 
and Budbrooke, the mayor, the town-clerk, yeoman, serjeant- 
at-mass, and a beadle, while £460, 10s is annually given 
itt aid of the king’s school. By the charity of Sir Thomas 
Wlute the sum of £100 is lent, without interest, to young 
tradesmen for a period of nine years. Prom the funds left 
for that purpose by Thomas Oken, allowances are made 
to the poor. The area of the borough is 5612 acres; 
the population in 1861 was 10,670, in 1871 10,986, and 
m 1881 11,800. 

A fortreaa la said to kave been erected here as early as the year 
60, by P Octavius Scapula, and it is supposed to have been the 
prEesidium Romanomm at which a cohort of Dalmatian horse was 
stationed. It was destroyed hy the Danes in one of their incur- 
tuona into Mercia, and in 916 Alfied’s daughter Ethelfleda built tha 
fortress on which the castle now stands The town is mentioned 
m Domesday, where we learn that “in the borough tha king has 
in his demesne 118 houses, and the king’s barons have 112, from 
which the king receives Danegeld Tha bishop of Worcester has 
9 dwellings, the bishop of Cheater 7, the abbot of Coventry 86, 
and four were destroyed to enlarge the castle.” In the time of 
Edward the Confessor the sheriffwick of Waiwick, with the borough 
and royal manors, rendered £66, and “ thirty-six sextars of honey, 
or £24, 6s instead of honey (pro ommbus qiito ad md peainnehant) 
Now, wifli the forra of the royal manois and pleas of the county, 
it pays per annum £146 hy weight, £28 foi the custom of dogs, 
20s for a anmpter horse, £10 for a hawk, and 100s. for QueengoTd. 
Besides tin a it renders twenty-four sextars of honey of the larger 
measure, and from the borongh six sextars of honey, at the 
sextar for ISd.” The celebrated Thurkill (or TurcbiU) was the 
last Saxon earl of Warwick. 

Williani the Contj^ueior began bis first northern campaign m 
1068, and the first place where his presence is diatmctly recorded 
is Warwick. He erected hare one of his strong foi-tificatioiis on 
the site of the old oue. Not a vestige of it now exists, but, as Mr 
Freeman writes, “the mound itself stiU remams, a monument of 
the wisdom and energy of the mighty daughter of Mfred, while the 
keep of Wilham has so utterly perished that its very site can only 
now he guessed at.” 

Of the earls of Warwick who may he noticed, of course the 
legendary Guy, with Ihe numerous traditions relating his wonder- 
ful achievements, stands first In proof of his prowess do not his 
gi^nlic helmet, his fornace-like pot, and his mighty fork remain 
in the castle to this day, to testify agamst all uubelievera ? 
Prominently m history we have Guy de Beauchamp, who came to 
the title m 1298, and who was called by the favourite Piers 
Gavestoa “the Black Hound of Arden ” He was instrumental 
in t^ingPiers prisoner, and in leading bim to Blacklow Hill, 
close to Warwick, and there beheadmg him in 1811. Richard 
Nevil, the famous “king-maker” (see below), assumed tbe title 
in nght of bis wife Anne, and was slain at tha battle of Barnet, 
1471. Then the unfortunate George Plant^enek duke of Olarence, 
was created earl by his brother Edward IT., but afterwaida penahed, 
it IS said, by being drowned m a butt of Malmsey wine The 
title has frequoutly lain dormant. In 1647 it was revived m 
favour of the Dudleys, when Viscount lisle was created earl by 
Edward VI. It became extinct in 1689, and in 1618 was renewed 
in the peraon of Robert, Lord Rich, whose eldest son was lord 
high admiral for the Commonwealth. Again, the title became 
extmet m 1769. The castle had long been in the possession of 
the Greville family, having been granted to Sir Fulke Greville, Lord 
Brooke, by James I when it was in a ruinous condition, and he 
restored i^ at a cost, it is said, of £20, 000. Dugdale says he made it 
“ not only a place of great strength, but extraordinary delight, with 
most pleasant gardens, walks, and thickets, such as this part of Eng- 
land can hardly parallel ; so that now it is tiie most pnneely seat that 
is within the midland parts of this realm. ” He died from the effects 
of a wound inflicted by his own servant, September 8, 1628. His 
successor, Robert Gremle, was tbe son of Eulke’s first cousin, and is 
the Lord Brooke who is famous m the civil war between Chailes and 
tha Parliament, and was appointed commender-m-chief of the Parlia- 
menlsai^ forces of ■Warwickshire and Staffordshire. He was engaged 
in the first fight of the war at Edge Hill, and was killed at the 
dege of Lichfield oathedial, on March 1, 1648. The title of earl of 
Warwick was bestowed on Francis, eighth Lord Brooke, by George 
II. in 1746* His son George, who succeeded to the title in 1778, 
was a great benefactor of the borough, and was lavish in his ex- 
penditure on the castle. 
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WAEWICK, Eichaed Nbvtl, Eael of (c. 1420-1471), 
was bora between 1420 and 1430 He was descended 
from a family of note in the north of England, that of the 
Ifevils, who enjoyed for many generations the title of 
earls of Westmorland His grandmother on the father’s 
side was Joan, daughter of John of Gaunt. He inherited 
the title of earl of Salisbury from his father, a younger son 
of Ralph Nevil, and by his marriage with Anne, daughter 
of Richard Beauchamp, he became earl of Warwick. His 
descent from John of Gaunt made him naturally a 
member of the Lancastrian party, but the marriage of his 
aunt, Cicely Hevil, to Richard, duke of York, connected 
him also with the Yorkist house As first cousin of 
Edward lY. and second cousin of Henry VI he was well 
fitted for the double part which he was destined to play 
in English history 

When the struggle between the Roses began, he and his 
father threw in their lot with the Yorkists. The first 
attempt of the duke of York (in 1460) to assert his 
claims proved unsuccessful, but three years later the final 
loss of Guienne, coupled with the king’s imbecility, 
enabled him to renew his efforts. The duke became pro- 
tector, but the king’s recovery drove him from power and 
forced him to take up arms a second time. He was now 
joined actively by Warwick and his father, the former of 
whom raised a body of troops and contributed largely to 
the Yorkist victory at St Albans (1455) Warwick was 
rewarded for his services with the governorship of Calais. 
This important post gave him the control of the narrow 
seas, and supplied him with a harbour of refuge whither 
he could safely retire in case of a change of affairs in 
England. In the latter capacity Calais soon proved 
useful. 

In 1457, when Henry had recovered his senses, Warwick 
attended a council at Coventry, at which he took an oath 
of fealty to the king Hext year he attended a great 
meetmg in London, summoned for the purpose of recon- 
cihng the two parties He was followed on this occasion 
by SIX hundred men clad in his livery, and wearing red 
coats embroidered with ragged staves, the badge of the 
house of Warwick. An apparent reconciliation was 
effected, but Warwick, accused of misconduct in attacking 
a fleet of North Sea merchant-ships near Calais, took 
advantage of an affray between his followers and some of 
the kin^s men to assert that a plot was laid against his 
life, and retired to his fortress across the Channel. When 
in 1459 the duke of York took up arms for the third 
time, Warwick and his father, the earl of Salisbury, jomed 
him at Ludlow. The confederates were strongly posted, 
but, bemg deserted by Sir Andrew Trollop, they lost 
heart and dispersed, Salisbury and Warwick again taking 
refuge at Calais A parliament which met at Coventry 
now attainted Warwick and his father, with other leaders, 
of high treason, and Somerset was sent to supersede 
Warwick in his command The latter, however, made a 
strong resistance, repelled Somerset, and took his ships, 
after which he sailed to Dublin to concert further measures 
with the duke of York. The results of this negotiation 
were seen early in 1460, when the duke of York issued a 
manifesto to rouse the people against the Government, and 
Warwick, landing in Kent, marched on London. The king 
retired northward and intrenched himself at Northampton, 
where he was defeated with much loss by Warwick, and 
taken prisoner. Warwick returned with his captive to 
London, and the duke of York at once claimed the crown. 
After much debate the king was induced to consent to a 
compromise, hy which he was to retain the crown during 
life, and the duke of York and his heirs were to succeed 
bim. The queen, however, refused to sanction tiiis 
arrangement, and assembled an army in the north. The 
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duke of York, marching against her, was defeated and 
killed at Wakefield (December 1460), and the earl of 
Salisbury was taken and beheaded shortly after. The 
Yorkist victory of Mortimer’s Cross (1461) did not stop 
the queen’s march on London, and Warwick, attempting to 
bar her progress, was entirely defeated at the second battle 
of St Albans The king f^ into the hands of his own 
party, but Warwick escaped. The Lancastrian triumph 
vms, however, short-lived. The citizens of London, already 
devoted to the house of York, were exasperated by the 
excesses of the Lancastrian troops, and when Warwick, 
with Edward, earl of March, raised another army and 
marched towards the capital, the queen was forced to 
retire to the north Warwick and Edward entered the 
city, and the latter was proclaimed king under the title of 
Edward IV. The sanguinary battle of Towton (Marcb 
1461), in which the victory was greatly due to the skill 
and energy of Warwick, secured the crown for Edward, 
and gave the nation peace for several yeara 

Honours and emoluments were showered on Warwick. 
The governorship of Guisnes and Dammes, with the 
heutenancy of the marches there, was added to his com- 
mand at Calais, he became warden of the western 
marches towards Scotland, constable of Dover, and lord 
high chamberlain. The revenue derived from these 
employments was calculated at 80,000 crowns a year. 
His brother, John, Lord Montague, was made earl of 
Northumberland and warden of the eastern marches, and 
his brother George became archbishop of York and lord 
chancellor. Eor some time Warwick did his best to main- 
tain Edward on his throne An attempt on the part of 
the Lancastrians in 1463 to recover their power was put 
down by the united efforts of the Nevds Montague 
defeated Percy at Hedgley Moor aud Somerset at He xh a m , 
while Warwick besieged and took Bamborough Castle, 
which was held by Sir Ralph Grey. Soon afterwards 
Henry VL was taken prisoner and was lodged by Warwick 
in the Tower. 

But the power and ambition of Warwick were too great 
to allow the good understanding between the king-maker 
BTifi the king to be of long duration. The first difference 
between them arose on the question of the king’s 
marriage. In 1464 Warwick was employed to trea,t for 
peace with Erauce, and was anxious to establish it on 
the firm bEisis of a matrimonial alliance Hia plans were 
frustrated hy Edward’s marriage with Elizabeth Woodville. 
At tbifl tune Warwick is said to have been negotiating for 
a marriage between the king and Bona of Savoy, niece of 
Louis XL According to another authority, the princess 
proposed was Isabella of Castile. Whatever may be the 
truth of these reports, it is clear that Edward’s marriage 
was not approved by Warwick, and that on the question 
of foreign policy they followed divergent aims. The rapid 
advancement of the queen’s family contributed to widen 
the breach. When in 1467 a marriage was proposed 
between the king’s sister Margaret and Charles of 
Burgundy, Warwick, true to his policy of reconciling 
England and Prance, vigorously opposed the match, and 
suggested in its stead a marriage with a French prmce. 
For a time Edward seemed willing to yield, and Warwick 
was sent over to treat with the French king He met him 
at Rouen, and was received with unusual marks of respect. 
The result of the conference was tbat ambassadors were 
sent by Louis to offer Edward a treaty on favourable 
terms. But the latter, who had already shown hia dis- 
pleasure by depriving the archbishop of his chancellor- 
ship, rejected the offer, and Warwick retired m disgust to 
one of hia castles in the north. Shortly afterwards the 
marriage between Charles and Margaret took plac^ An 
apparent reconciliation between Edward and Warwick was 
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now effected, but its hollowness was shown hy the marriage 
of Ihahella, eldest daughter of Warwick, with George, duke 
of Clarence, a match which Edward strenuously but vainly 
opposed (1468). A period of intrigue and insurrection 
followed. A rising in the north, under Rohm of Redea- 
dale, was at first defeated by Montague, but the rebels 
were allowed to make head agaiu. They were soon joined 
by Warwick and his party, who, if they did not originate, 
at all events encouraged the rebellion. Edward, whose 
troops were defeated at Edgeeote, fell into Warwick’s 
hands, and was removed to his castle at Middleham. 
When, however, the Lancastrians took advantage of this 
state of affairs and rose m arms, they were speedily put 
down hy Warwick. Edward was released and a formal 
recoueihation followed (1469) 

The situation had, however, by this time become in- 
tolerable. A fresh insurrection broke out in Lincolnshire, 
and the confessions of the leaders, who were taken by 
the royal troops, showed that it had been insingated 
by Clarence and Warwick. The king at once marched 
against the conspirators, who in vain attempted to collect 
sufficient forces, and with some difficulty escaped from the 
coimtry. Warwick made for his old stronghold at Calais, 
hub hia lieutenant proved faithless, and turned his guns 
against him. Thereupon he took refuge at the court of 
France and resolved to side openly with the Lancastrians. 
A treaty was made between Warwick and Queen Margaret, 
which was cemented by the marriage of Prmce Edward 
with Warwick’s daughter Anne. This change of front 
naturally caused a coolness between Warwick and Clarence; 
but, before the latter could trim his course anew, Warwick, 
having obtained assistance from Louis XL, landed m the 
south of England. Edward was taken by surprise, and, 
unable to make any resistance, fled to Flanders, Warwick 
at once marched to Loudon, released Henry YI. from 
captivity, and replaced him on the throne A general 
restoration of property and position to the Lancastrians 
took place. Warwick and his brothers resumed their 
offices, and Clarence was recognized as successor to the 
throne in default of heirs-male to Henry VI (1470). 

But this turn of fortune was as brief as it was sudden. 
The house of Lancaster was finally overthrown by another 
revolution as capricious and inexplicable as any of those 
which had already marked this extraordinary conflict. 
Henry YL had only been a few months on the throne 
when Edward, with the assistance of the duke of Burgundy, 
landed in Yorkshire, and, gathering troops as he went, 
marched upon London. He was joined hy “ false, fleeting, 
peijuied" Clarence and admitted into the capital by 
Warwick’s brother the archbishop On. Easter-Day 1471 
the fore® of tihe king and the earl met at Barnet, and the 
former won a complete victory. The earl and his brother 
Montague were slain. Soon afterwards the battle of 


Tewkesbury and the death of Prince Edward extinguished 
the last hopes of the Lancastrian party. 

The career of the kiag-makeria chiefly remarkahle as illustratmg 
the grandeurs and the evils of fentlahsm, Warwick’s landed 
property was enormous, comprising, according to the deed, hy which 
his Widow made it over to Henry YU., upwards of 110 manors 
ui ad Sc^ntieB, heaidea the mty of ‘Worcester, the islands of Guem- 
Alderney, and, ^rk, and various jdaces m Wales 
^^'U8 ihat at Calais he was so popular that every one 
ejstesmxng himsmf gnjlont whose head 
mm' fragged stfdt,” Stow (An-nals) says that 
htma JwiMmiU&ndon sts Oixen were usually eaten at a break- 
fast^ tea. eVary!|ayffn:^WH4 fed! of hie meat, for who ^at had any 
acquaintancs hihls i&teHy f^iteld hate as mnoh sodden and roast 
» he CflBjld -tarry o»; a1oi% dagger.” In a time of civil war and a 
aispnted ©tie to the wonA such %man w^s naturally too strong 
for a subject, ^e re^tdratioii cf orfl^ tbe^ntenance of the 

sovereignty of the state rend^' iheyftable tho’disappearance of 
the riaas savigoionaly rejarei^ented by the of the Jtoons ” 


WASHIHGTOH, the seat of government of the United 
States, forms a part of the District of Columbia, which 
is under the immediate government of the United States. 
The city of Washington os a corporation has had no exist- 
ence since 1871, when Congress abohshed the charters of 
that city and of Georgetown (also within the District of 
Columbia), and placed the entire District under one 
government. 

The District of Columbia occupies an area of about 70 
square miles, on the north-eastern bank of the Potomac, 
about 100 miles above its mouth, and at the head of tide 
and of navigation. Most of its area is a plateau, elevated 
300 to 400 feet above the river, and traversed by the 
Anaeostia river and Rock creek. Just above the mouth 
of the former stream, the bluffs, which form the descent 
from the plateau, recede from the river, leaving an area 
of bottom land about 6 square miles in extent between 
that stream and the Potomac. This bottom land is 
undulating, much of it being hut slightly elevated above 
the nver, while the highest parts are scarcely more than 
100 feet above high tide. The city of Washington 
18 built upon this bottom land, while its immediate 
suburbs extend up the bluffs and over the plateau to 
the northwarA The hlufis return to the river imme- 
diately above the city, and upon their slopes is built 
the old city of Georgetown, which is practically con- 
tinuots with Washington. There are several suburban 
villages scattered over the district, including Mount 
PlM.sant, Tenallytowu, Brightwood, Le Droit Park, and 
Uniontown. 

The climate of Washington is characterized by great 
humidity, long-continued but not excessive heat in 
summer, with mild winters. Snow does not often fall, 
and never lies long on the ground. 

Three railroads enter the city, the Baltimore and Ohio 
and the Pennsylvania, which afford commumcation with 
the north and west, and the Richmond and West Point 
Terminal, which extends southward Besides its railroad 
connexions, regular hues of steamers ply to northern and 
southern ports during most of the year 

The plan of the city is regular and symmetrical. 
Radiating from the Capitol are three streets, running 
north, south, and east, and known respectively as North, 
South, and East Capitol Streets These, together with a 
line of puhhc parks running west from the Capitol, divide 
the city into quarters, known as the north-west, north- 
east,^ south-east, and south-west quarters. The streets 
run in the cardinal directions, the north and south ones 
being designated by numbers, and the east and west ones 
by the letters of the alphabet, — the numbers mereasing 
eastward and westward from the meridian of the Capitol, 
the letters progressing northward and southward from 
a parallel through that building. In addition to these 
streets, there is a system of avenues, which run diagonally 
to the cardinal directions, and which bear the names of 
Stet^. The intersections of the streets and avenues have 
given opportunity for the construction of many small 
parks m the forms of triangles, circles, (quadrilaterals, &c., 
which, with the numerous krger parks scattered about the 
city, add greatly to its beauty and healtbfulnesa The 
streets have a total length of 233^ miles. They are wider 
than in any other city ott the globe, the avenues ranging 
in width from 120 to 160 feet, while the streets range 
from 80 to 120 feet. The area comprised in the streets, 
avenues, and public parks is considerably more than half 
the area of the city. As the width of the streets is in 
m<®6 <^6S in excess of the demands of travel, a portion of 
this width has, in the residence streets, been left between 
the side walks and the houses and has been improved as a 
nubhe narkinff. In some cases. fiinnilfl,T -Darkinff has been 
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left ill the middle of the streets. Of the 233|- miles of cataract, kno'wn as Great Falls, about 16 miles above the 
streets, 30 per cent, are paved ivith smooth, pavements, city. It is brought to the distributing reservoir, just 
either asphalt, coal-tar, concrete, or asphalt blocks ; 10 per above Georgetown, in an aqueduct, passing through a 
cent, are paved with granite or trap blocks, and an equal receiving reservoir on the way, and is thence brought to 
extent with cobble or rubble; 4-|- per cent, are macadamized, Washington and Georgetown through iron mains. No 
and 14 per cent, are gravelled, while the remainder are pumping is done, except to supply the suburbs on the 
unimproved. The paved streets are swept by machinery blufe. The water is excellent, and the supply ample, 
at frequent intervals. With the exception of the business tn order to give a stronger head in certain sections of the 
streets every street is lined with shade trees, which, city, a tunnel has been constructed to conduct a part of 
arching over the pavements, form continuous shade for the supply from the distributing reservoir to a third 
miles. The trees are mainly elms and maples. reservoir, north of the middle of the city. The sewer 

The river is crossed by three bridges, — the Long system of the city was not, like its streets, planned in 
Bridge, by which the city is directly connected with the advance, but was suffered to grow up, and is in con- 
Virginia shore, the Aqueduct Bridge, so named because it sequence imperfect. There are three main outlet sewers, 
formerly carried the Chesapeake and Ohio Canal, and the one emptying into the Potomac just above the Long 
Chain Bridge, farther up the river. Bridge, another near the mouth of the Anacostia, while 

The water supply of the District comes from the the third, after skirting tlie city at the base of the bluffs, 
Potomac. It is taken out of the river at the head of a empties into the Anacostia. The houses are generally 
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connected with the sewers. The city is fairly well lighted one-half, or $113,803,090, was non-taxahle, the examp- 
with gas and electric lights. tions being as follows : — property of the United States, 

The District has an excellent common school system, $105,389,684:; property of the District of Columhia, 
modelled after that of New England; it is managed hy a $2,058,772; private property, $6,354,634. The net debt 
board of trustees appointed by the commissioners. Sepa- was $31,279,600, and the rate of taxation $1'50 per $100. 
rate schools are maintained for white and coloured pupils. This enormous indebtedness was incurred in building up 
The District of Columbia is governed by three com- a beautiful city from a swampy waste. One-Iialf of the 
missioners, appointed by the president of the United interest upon it, as well as one-half of the current expenses 
States. They perform the executive duties, the various of the District, is borne by the United States, Washing- 
departments of the civic government being apportioned ton is unique in the fact that it was planned and con- 
among them. Legislation for the District is enacted by strueted solely for the purpose of serving as the seat of 
Congress, The District has courts of its own, the judges government. It is therefore not surprising that it is 
being appointed hy the president. The people have no without commerce or manufactures, excepting such as are 
voice in the management of affairs. Thus is presented required for the support of its inhahitauts. 
the singular spectacle of the capital of a great republic The population of the District by the last census, 
governed by an absolute monarcby. Still more singular, taken in 1885, was 203,459 (136,271 white and 67,188 
perhaps, is the fact that this is the best governed coloured, the two races being in about the proportion of 
municipality in the United States. The assessed valuation two to one). The population comprised within the old 
of the District in 1886 was 1234,039,436. Of this, nearly corporate limits of Washington was 173,606. The death- 
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rate of the District ia 1886 was—for whites 17-96, for 
negroes 32-35, and for all inhabitants 22*80 per thousand. 
The death-rate among the white population is less than in 
any other American city approaching Washington in size. 

The public buildings are scattered widely over the city. 
The Capitol (see vol. ii. p. 454) stands upon an eminence 
towards the eastern edge of the thickly settled portion, in 
the midst of extensive grounds. It consists of a central 
building, surmounted by a dome, and flanked by two wings, 
in which are the chambers of the two houses of Congress. 
The length of the building is 751 feet, while its breadth 
ranges in different parts from 121 to 324 feet. It covers 
nearly 3^- acres. Its extreme height, from the ground to 
the top of the statue of Liberty, which stands upon the 
dome, is 307-| feet. The material of the central building 
is sandstone, that of the wings marble, while the dome 
ia of iron. The entire cost of the building has been 
813,000,000. Besides the two houses of Congress, the 
Capitol is occupied by the United States Supreme Court 
and the library of Congress. For the latter a separate 
building is now in process of erection, upon ground just 
east of the Capitol. 

The Treasury is situated 1 1 miles west of the Capitol, 
at the corner of 15th Street and Pennsylvania Avenue; it 
is built mainly of granite, in the Ionic style, and measures 
468 by 264 feet, with a court in the interior. It contains 
some 500 rooms, and cost $6,000,000. The building 
occupied by the state, war, and navy departments is just 
west of the Treasury, separated from it by the president’s 
residence, which is known as the White House. It is 
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1:. CapitoL 

2. White Ho-oae. 

3. State, War, and Navy 

Departmontg. 

4. Treasury. 


5. Interior Department. 

6. Department of Justice. 

7. Department of Agileultnre. 

8. Bureau of Engraving and 
Printing. 


9, Government Print- 
ing OfiSce, 

10. Smithsonian Inst. 

11. National Hnsenm. 

12. City Hall. 


built entirely of granite, is 567 feet long by 471 feet 
vdde, and 128 feet in height, and cost $10,000,000. The 
interior department building is on F Street North, nearly 
equidistant from the Capitol and Treasury. It occupies 
two squares of the city, being 453 by 331 feet, with an 
interior court. It is simiile in its proportion, and in the 
Doric style.. It is built in part of freestone, in part of 
marble, while the interior is of granite. This building 
cost $2,700,000. The post-office department building is 
directly opposite the interior department, and occupies a 
whole square. The style is Corinthian, and the material 
is marble. The dimensions are 300 by 204 feet, with an 
interior court, and its cost was $1,700,000. 

Running westward from the Capitol grounds to the 
river is a line of public reservations, having a breadth 
of four squares, from B Street North to B Street 
South. Within these extensive grounds are several public 
structures, — the botanic gardens, the buildings of the 
Fish Commission, the army medical museum, the national 
museum, the Smithsonian Institution, the department of 


agriculture, and the Washington monument. All these are 
of brick, with the exception of the Smithsonian Institu- 
tion, which is of brown sandstone, and. the monument, 
which is of marble. This is a plain obelisk, 55 feet square 
at the base and 555 feet in height. The White House is 
situated between the Treasury and the building of the 
state, war, and navy departments, on Pennsylvania Avenue, 
in the midst of anaple grounds. It is of sandstone, 170 
feet long by 86 feet wide. Among tbe other public 
buildings are the naval observatory, the Government 
printing office, the navy yard, artillery barracks, marine 
barracks, naval hospital, tbe city hall, the bureau ^ of 
engraving and printing, and the pension office. Outside 
the former city limits are the Government asylum for the 
insane, tbe national college for the deaf and dumb, the 
reform school, and in the midst of a large and beautiful 
public park the soldiers’ home, a retreat for aged and 
disabled soldiers. 

It was the design of those who laid out the city that 
its principal growth should be east of tbe Capitol. 
Certain causes, however, prevented this result, and sent 
the wealth and fashion into the north-western quarter. 
This quarter contains at present more than half the 
population and over three-quarters of the taxable property 
of the District. In this section are many thousands of 
residences of fine and varied architecture, the display of 
which has been much encouraged by the freedom of the 
building regulations. 

WasMngton is one of the most cosmopolitan of cities. 
Its population is not only drawn from all parts of the 
United States, hut every civilized nation has its represent- 
atives there. Its social life is characterized by a degree 
pf variety and freedom rarely enjoyed elsewhere. It has 
become in recent years the American centre of scientific 
thought, and is rapidly gathering men of letters. 

■Washington was selected as the site for the federal capital iu 
1790. The States of Maryland and Yirgiuia had ceded to the 
general Government a tract of land 10 miles square, lying on both 
sides of the Potomac, for that purpose. The Virginia portion was 
subsequently re-ceded to that State. In 1790 Georgetown was a 
city of considerable importance, but upon the site of Washington 
there were very few settlers. The plan of the city was drawn by 
Major I’Enfant, and the city laid out in accordance therewith bj’’ 
Andrew Ellicott. At that time the greater part of the site lying 
west of the Capitol was a morass, well-nigh impassable. The 
machinery of the government w-as moved to 'Washingtou in 1800, 
when it was “a back-woods settlement in the wilderness.” It 
existed principally upon paper, and tbe niagnifieence of the plan 
only served to emphasize the poverty of the execution. In 1814, 
during the second war with Great Britain, it -was captured by the 
British troops, and the Capitol, together with most of tbe other 
public buildings, was burned. In 1839 it was described as a 
“large straggling village reared in a drained swamp.” Indeed, in 
1871, although it had attained to considerable size, it -was exceed- 
ingly backward in all municipal improvements. The public build- 
ings and grounds were neglected. The streets were deep in mud, or 
clouded -with dust; the unbuilt portions were morasses; and the 
sewerage was worse than useless. In that year Congress abolished 
the charters of; the two cities, and instituted a form of territorial 
government, withagovernor and a legislative assembly. Tbe matter 
of municipal improvement was placed in the hands of a board of 
public -works, with authority to carry out a comprehensive scheme. 
The work was commenced and pushed forward with the greatest 
energy, and almost fabulous results were achieved. In a very few 
years the appearance of the city was revolutionized. The cost of 
these improvements, -was, however, enormous, and it was increased 
greatly by the rapidity with which the work was done. Much of 
it, too, wa^ badly executed, so that it has been necessary to replace 
it. But,; in spite of these drawbacks, the fact that 'Washington is 
one of the mos-t beautiful and comfortable cities in the world is 
principally dt-ie to the first governor of the District and his board 
of publie'works. This government lived too fast to live long. In 
1874 Congress abolished the territorial form, and established the 
present government by three commissioners. 

: The following figures illustrate the growth of the District in popu- 
lation 1800, 14,093; 1820, 33,039; 1840, 43,712; 1860, 75,080; 
1870, 131,700; 1880, 177,624; 1885, 203,459. Washington had 
109,199 inhabitants in 1870, and 147,293 in 1880. (H. G*.) 
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Seevol. WASHINGTON, a Terntory of the United States, is 
the extreme north-western political subdivision of the 

yyT V Union (except the detached Alaska), and is bounded 
on the N. by the Canadian province of British Columbia, 
on the E. by Idaho Terntory, on the S by Oregon, 
and on the W. by the Pacific Ocean It lies between 
45° 40' and 49° 0' N. lat. and 117° 0' and 124“ 44' W. 
long., and has a total land area within its boundanes of 
66,880 square miles and a water area of 3114 square 
miles , its average length from east to west is 330 miles 
and from north to south is 220 miles. The Terntory is 
divided by the Cascade Mountains into two unequal 
sections, which have very different climatic and physical 
characteristics and commercial and business interests 
The climate is very nuld, on account of the warm oceanic 
current from Japan which flows south along the coast 
The moiature-beanng wmds moving mland from tdie ocean 
are chilled against the Cascade Mountains, and cause the 
western section of the Territory to have a very heavy annual 
rainfall (about 53 mches), which is quite evenly distributed 
throughout the year. The summers are cool and pleasant 
and the winters mild j flowers bloom in the open air every 
month in the year, and the nights are always cool and 
refreshing The chmate in the western section is similar 
to that of Scotland. That of the eastern section is 
remarkable for clearness and brightness; it is hob and 
dry in summer, and has a bnef and severe winter. The 
chmate is tempered by a remarkable balmy wind, called 
the Chinook wind, coming over the mountains from the 
great Japanese current of the Pacifia In the summer it 
is a cool wind tempering the heat, and in the winter it is 
a warm wuid, before which snow and ice disappear with 
marvellous rapidity. 

The Cascade range is the local name of the extension 
through the Territory of the Sierra Nevada, the great and 
sharply-defined mountain chain which extends at a distance 
from ^ore of about 100 miles through the Padfic Stat^ 
and Territories (see vol xxiii. pp. 800-1). To the north of 
the Columbia river the range widens out considerably into 
a region of high grassy mountain plateaus, of deep canons, 
heavily timbered slopes, and high peaks of volcanic origin, 
fumislnng mountain scenery of indescribable grandeur. 
The western slopes are covered with magnificent forest;^ 
principally of fir, the trees growing to an immense size. 
The mountain plateaus are from 3000 to 5000 feet in 
elevation, untimbered and covered with excellent grass, 
furnishing a large extent of valuable pasture-land. On 
the eastern slope the forests are more open, and consist 
principally of blue and yellow pme, tamarack, fir, and 
white cedar. The Northern Pacn&c Eailroad reaches the 
sea by two routes, one of which goes down the Columbia 
river, and the other crosses the Cascade range by the 
Yakiina Pass in 47° 20' N. lat.; this pass has an elevation 
of 3600 feet, and is in a region of beautiful deeply- 
embosomed lakes, the high cliff-like banks of which are 
crowned with splendid evergreen forests. To the north 
of the Yakima Pass the range becomes higher, and more 
rough and rugged than it is farther south. There 
seems to have been a volcanic centre between the Yakima 
and Wenatchee and about midway between the upper 
Yakima lakes and the Columbia, the highest pea^ of 
which is known as Mount Stuarl^ from which poured a 
grand flood of lava to the east and south, forming the 
devated range between the Yakima and Wenatchee town 
as the Wenatchee Mountains, and crossing the present 
channel of the Columbia and forming Ba^er Mountain 
on the east. To the north of the 48& parcel, which is 
about the Ime of the Spokane rivet and the westward- 
flowing portion of the upper Columbia, the country change 
becomii^ more mdependent in its mountain formations. 
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and the eastern jutting ranges of the Cascades meet and 
join with the earlier rock materials of the western spurs of 
the Eocky Mountains Here the great interior basin may 
be considered as ending, for to the north the Rocky and 
Cascade ranges approach, and are blended m inextricable 
confusion The principal rivers having then sources in 
the Cascade Mountains on the west are the Nooksack, 
Skagit, Stedaguamish, Snohomish, Puyallup, and Nisqually 
flowing into Puget Sound, the Chehalis flowing into Gray’s 
Harbour, and Cowlitz and Lewis rivers flowing into 
the Columbia ; while on the east are the Methow, Chelan, 
Wenatchee, Yakima, and Klickitat, flowing into the 
Columbia. The mountains are well stocked with large 
game, as deer, bear, mountain sheep, mountain goats, 
wolves, panthers, foxes, &c , the valleys, plateaus, and lakes 
with feathered game, and the streams and lakes with trout 
and salmon. 

The western section of the Territory lying between the 
Cascades and the ocean is the smaller of the two, and is 
covered with timber throughout nearly its entire extent. 
The principal natural feature is Puget Sound — one of the 
most beautiful sheets of salt water in the world, if not in- 
deed the most beautiful It is an arm of the sea j'oimng the 
waters of the Gulf of Georgia and Strait of Juan de Puca, 
and stretching about a hundred miles to the south into the 
heart of the country; it has a great number of bays, coves, 
inlets, and channels branching off from the mam sound, 
altogether forming a collection of harbours unsurpassed in 
the world. The total area of the Sound is about 2000 
square miles, with a shore-lme of about 1600 miles. The 
water is very deep, in places more than 800 feet, the 
ordinary depths m -^e inlets and channels being from 300 
to 600 feet. These depths in soma places continue right 
up to the shore, so that vessels of the deepest draught 
could go and tie up to the trees on the banks as to a 
wharf. The tides in Puget Sound vary ordinarily from 
about 9 feet at Port Townsend to 16 feet or more at 
Olympia and the remote inlets. Along the shores, and for 
many miles back, the country is covered with the densest 
growth of very timber The region of the Olympic 
Mountains lying between Puget Sound and the Pacific has 
never been explored to any extent, owing to the enormous 
difficulties of penetrating the forests, which, besides the 
standing trees, consist of masses of fallen timber and 
undergrowth. No rivers or creeks navigable for canoes 
penetrate any distance into it There is no doubt that 
Puget Sound once extended much farther south, and 
occupied the Willamette valley of Oregon Its retrogres- 
sion has left large areas of low-lying land bordermg the 
Sound and between it and the Columbia, which, when 
brought under cultivation, are found to be remarkably 
fertile There ace large areas of these low-lying lands 
covered with water at the highest tides which could be 
easily reclaimed by dyking ; atot 30,000 acres have been 
so reclaimed, and it is estimated that 150,000 acres besides 
can be thus improved. There are no good harbours along 
the Pacific coast of the Territory ; but on the Straits of 
Joan de Fuca several fine ones exist Western Washing- 
ton is specially adapted to raising all the grasses, oats, 
hops, the root-crops, and fruits; whatever requires great 
heat does not ripen well. 

Eastern Washington Territory differs in a very marked 
manner and in almost every material respect from the 
western section. South of the 48th parallel and east 
of the Cascades it is essentially a praine country, which 
owes its ongin to the great lava flow that covered eastern 
Oregon and northern California. This lava has disinte- 
grated in the course of ages, and produced a soil which is 
unsurpassed in the world for richiiess. The region lying 
between the Blue Mountains and the Snake river, known 
XXIY. — 49 
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as the Walla Walla country, and that between the Snake 
and the Spokane, known as the Palouse and Spokane 
countries, are not^ for their fertihty This is also the 
case with the regions along the eastern foot-hills of the 
Cascades known generally as the Yakima and Kittitass 
countries. In these regions there is sufficient rainfall to 
enable the agriculturist to raise almost every product of 
the temperate zone of the finest quality and in the greatest 
abundance. Besides the cereals, such as wheat, oats, 
barley, flax, &c , there are grown grapes, apples, cherries, 
peaches, prunes, potatoes, both white and sweet, tobacco, 
cotton, broom corn, sorghum, peanuts, egg plants, &c 
Over a large part of this eastern section, however, the 
rainfall is not sufficient, and irrigation must be resorted to. 
With irrigation properly conducted it is safe to say that 
nearly every foot of land now classed as desert will be 
found to be as productive as the regions more favoured 
by rain. 

That part of eastern Washington Territory north of the 
Columbia aud Spokane rivers is a region of low-timbered 
mountains and fertile valleys This is mostly given up to 
the Indians, there being the two large reservations called 
the Columbia aud Colville reservations stretching from 
the Cascade Mountains eastward to the southward-flowing 
portion of the Columbia, and embracing 7880 square 
miles of land. North of the Spokane iiver is the Colville 
country, which is open to settlement, and in which are mudi 
good land and large quantities of valuable timber, 

The most important feature of eastern Washington is the 
Columbia nver, which enters the Tcmtory from British Columhia 
at about 117° 80' W long , and pursues nearly a southerly course 
to tha “Big Bend," a distance of 110 miles, whera it takes a 
westerly course, which it keeps for 93 miles until it receives the 
waters of the Okinakane, where it changes its course again to the 
south, keeping it for 224 miles, until it unites with its greatest 
tributaiT, the Snake nver, from this pomt it keeps a westerly 
course, breaking through the Cascades, and entering the Pacific in 
lat 45° 16'. It forms tlie houndary between Washington Territory 
and Oregon for this latter part of its course. The lower portion of 
the Columbia os described under Orboox (o.u) The upper part 
may be bnefly described as a deeply cafioned nver with numerous 
rapids and falls, which make it unnavigable and in all probability 
incapable of improvement. The Kettle Falls, near the northern 
boundary, are the most marked on tlie nver, being about 26 feet 
at low water. Here each year the Indiana from all directions 
gather on neutral ground to take salmon for their next year's 
suhsistenee. A salmon chief is elected, whose duties are to keep 
order and to divide equitably all the fish taken. The fi^ are 
taken m baskets aa they try to jump the falls, those that fail 
felling back into the baakete That part of the Columbia from the 
northern boundary-lme to the “Big Bend” is the most heaUtifol 
portion of the river within the Temtoiy, except where it breaks 
through the Cascades. Throughout this portion there is consider- 
able bottom-land, and this and the neighbouring hills and 
meuufeins are well covered with fine open timber, with charming 
little grassy prairies scattered here and there. Below the Big 
Bend the i^on of the Columbia becomes more promment, the 
timbCT recedes from the banks, and the channel narrows between 
basalt rocks, and in places is higlily dangerous to anyone who 
entrusts himself upon the waters. The general depth of the caiion 
is about 2000 feet. Much gold is found m the sand bars nnd low 
terraces along the nver. 

The jmnmpal frifautanes of the Columbia within the Territory 
are Clarke’s Fork, the outlet of Lake Pend d’Oreille, an unnavigable 
sttraam flowing through a deep caiion, which enters the Columbia just 
^bove the northern boundary of the Temtory. The Spokane nver, 
Omh of the moat important tnbutaries, is the outlet of Lake Cceur 
ft’JLIitah, 'vfhith drains a large extent of the Bitter Hoot Mountains, 
The j^okaaJS, from the lake to Spokane Falls, a distance of about 
$iQ, mOeSj 4?^^ below the levM of a lovely praine country ; 
at the falte th^ takes- a plunge of J66 feel^ and from there to 
Che Columhil. it a deop caftom These falls of the 

Spokane famish^onetof ^e mmst, most aeoessiblo, and most easily 
contrtdled watertpowets-Jhi the world, and already they axe util- 
ized to a cmmideisthle extefit ibr manufaoturing purposes. T he 
OkinaiMe m the nest dfeporiant trihutaty i it nses m Bntish 
Columhia and flows southward ihro^h Lakcei Okinakane and Oso- 
yoQs, aud enters theTemtmy irf W fiO' W. long. Its course lies 
through a nch and inviting tchiifay. iAjfc its mouth, was one of the 
mofft important of the oM HudsoifB^ftiy Company’s frading posts. 
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TheMethow nver, Lake Chelan and its outlet, and the Wenatchee 
are nvers of considerable magnitude, diammg the eastern slopes of 
the Cascades. They are in a mountainous country presenting few 
attractions to the settlei* The Yakima, which also comes fiom tha 
Cascades, is of far greater importance, as about its headwaters is a 
large amount of fine agricultural land, and the river itself and its 
tnbufenes will ultimately furnish the water for irrigating an 
enormous extent of very fine laud now virtually desert Alieady 
large irrigating canals, having a total length of 826 miles, ore pro- 
jected, and work on them has been commenced 

The laigest tiibutary of the Columbia, the Snake, joins it about 
8 miles hdow the mouth of the Yakima The Snake is navigable 
for the whole 160 miles of its course through the Territory, but has 
some difficult rapids It flows through a caiion 1000 to 2000 feet 
deep, which it has cut for itself through the lava deposits 
An aiea nearly encucled by the Columbia, below the Big Bend, 
and the Snake, in the lost 60 miles of its course, is known as the 
Great Plain of the Columhia Its southern part is an alkaline 
nearly waterless desert, the pimcipal vegetation hemg sage brush ; 
the northern part is somewhat moie elevated, and is for the most 
part a rich rolling grassy country intersected here and there by 
coiiUs, or deep and almost vertical cuts, through the basalt rock 
underlying the soil. They indicate the former piesence of large 
streams of water. 

Forests — Yery valuable forests exist in every part of western 
Woshmgton and m tha northeni part of eastern Washmgton, 
The sawmills on Puget Sound have a capacity of 860,000,000 feet 
er year, and the total capacity of the miDs of the Teratoiy is over 
60,000,000 feet per year. The prmcipal rimher is yellow and red 
fir, ordinarily known as “ Oregon pine,” which constitntes the 
bidk of the forests, white and red cedar, spruce, and larch also 
abound White pine of magnificent size grows on the upper 
benches of the Cascade Mountains j white fix and hemlock are 
also found. Alder, maple, ash, oak, aud cottonwood occur in 
abundance on the bottom-lands of westena Washington, but are 
not equal to timber of the some names m the east. Bull pine, 
yellow pme, and tamarack grow on the eastern slopes of the 
Cascade range, and constitute the bulk of the foresta of eastern 
Waslungton They make a fair quality of lumber, hut greatly 
inferior to the products of the western slopes and the Pacific coast 
regions. 

Fisheries. ^The salmon fisheries of the Oolurabia river, Shoal- 
water Bay, Gray’s Harbour, and Puget Sound form one of the 
leading industries of the Temtory The preservation of salmon 
m cans was commenced in 1866 on the Columhia nver, and the 
business rapidly increased, so that now the aTiTmitl value of the 
pack is from 2 to 24 million dollars 
Mtives and Mining — The mineral resources of the Temtory are 
very great upon both sides of the Cascade Mountains There are 
large tracts of valuable coal-lands between Puget Sound and the 
Cascades, stretching all the way from Bellingham Bay on, the north 
to the Chehalis valley on the south The vems at present worked 
vary from 6 to 12 feet in thickness, and m quality from hgmte to 
bituminous coal, some of which produces gas and coke of supenor 
excellence. Mines are also worked on the eastern dope of the 
Cascades about the head of the Yakima river. The present known 
area of coal-lands m the Temtory is about 180,000 acres, and the 
total shipments for the year entog June 80, 1887, amounted to 
626,706 tons. The supply of coal for the Pacific coast is mainly 
drawn from the beds m Washmgton Temtory apd their continua- 
tion in British Columbia. 

Theie are large deposits of valuable iron ore in the western part 
of the Temtory and in the Snoqualmie Pass. Brown haematite iron 
ore la found In Skwt coimty, magnetic ore in King county, and 
bog iron ora of the best quality in several counties, notably Jeffer- 
son, King, aud Pierce, but these deposits have not yet been 
worked to any great extent. There can he no question, however, 
that the existence of coal, iron, and timber in ime near vicinity of 
Pu^t Sound must make this a great manufacturing and ^ip- 
buflding centre. Limestone is found in great abundance on Rnn 
Juan Isian^ in the Puyollnp valley, and m the north-eastern part 
of the Territory Copper and lead ore found m different localities. 

The northern part of eastern Washmgton abounds in mines 
of ^ the precious metals, and these are now being worked on 
quite an extensive scale. In the Colville district ^between the 
Qolutabia, Clarke’s Fork, aud Spokane nvers) the prevailing country 
rock is limestone, the prevailing mineral is argentiferous 
galena j at some points grey' copper ore is found carrying both 
silver and lead, oad in others silver chlondes axe found. The 
de^opment of these nunes has been delayed by lack of railway 
faailitiea, but this will be remedied in a short wme by lines now 
prmected and incorporated. 

The Kettle river district lies to the west of the Columbia, and 
in xenons about the headwaters of the nver. The mines are very 
varied, in their character, comprising placer gold, gold quartz, copper, 
and gMena with carbonates Some of the placer mmes have yielded 
heanly, the gold being coarse and obtamed by ground sluicmg. 
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Yery valuable quartz ledges, assaying 80 to 2000 ounces of gold 
per ton, have been discovered in a formation of granite and slate 
The Okmakane district comprises the mines in liie vicinily of 
the Okmakane, Salmon, and the Similkameen nvers and Osoyoos 
lake. Hera the formation is granite, syemte, and porphyry, nntl the 
ores are galena, grey copper, and quartz, carrying sulphureta and 
native silver 

The city of Spokane Falls, on the Northern Pacific Eailroad, is the 
distnbutmg point for all these mines, ns as for the Cceur 
d’Alene mmes m noithem Idaho 
Shipbuilding — Shipyards exist at Seattle and Tacoma, and at 
other pomts on Puget Sound, at Gray's Harhonr and Shoal water Bay, 
and on the Columbia nver The vessels constructed are mainly 
schooners for the lumber-carrying trade; many of them also are 
provided with auxiliary steam-power All raw materials for their 
construction are found in the vicinity. The yellow fir of the 
northern Pacific ranks next to oak for strength and durabihty, and 
constitutes excellent material for shipbuilding Vessels of 4854 
tons were built durmg 1888, and the industry is rapidly growing 
Commerce . — ^The prmcipal articles of export are lumber, coal, 
wheat, and salmon, and their annual value is from 8 to 10 millions 
of dollars. In the year from July 1886 to June 1887 the total 
entrances at Puget Sound were 994 vessels (589,597 tons), and the 
clearances 988 (514,441 tons) 

Railways — ^Washington Territory was the last of the pohtical 
subdivisions of the United States to be reached by r^oads. 
In 1883 the Northern Pacific was completed and direct rad connec- 
tion secured with the east. 

Education . — There are about a thousand common schools in the 
Territory, under the supervision of a supeiintendent of public m- 
struotion and a hoard of education of three persons, all of whom 
are appointed by the governor. In each county, county supeim- 
tendents and a board of county examiners visit the schools and 
report to the supermtendent of public instruction There is held 
each year a terntorial teachers’ institute, and local teachers' insti- 
tutes are also held in difieient sections. These common, schools 
are supported by county taxes and by certain crimmal fines 
Special taxes are also permitted m counties under certain con- 
ditions There are at present about 66,000 children under instruc- 
tion, at a cost of about $600,000 per annum 
The general Government has set aside for educational purposes 
one-eighteenth of all the land m the Temtory, comprising about 
mdlion acres This land, liowcver, does not become available 
until the Territory becomes a State. AH children must attend 
school at least three months in the year 
There is a university at Seattle, supported by large annual appro- 
priations of the legislature It has fr>ur departments at present — 
literature, science, and the arts, law, meoicme; and military in- 
struction There are also twenly-four higher institutions of learn- 
ing scattered throughout the Temtory, consisting of colleges, 
seminaries, and academies, most of whum are under sectarian con- 
trol, and some of which have already a hberal endowment 
Churcdiea.—EHl the leadmg Ohnstian sects are well represented 
in the Territory, their meniDeiship and value of church property 
being about m the order given below — ^Methodist i^iscopal, Roman 
Catholic, Protestant Episcopal, Oongr^tional, Baptist, Preshy- 
tenan, Ohnstian, Lutheran, German Reformed, and Umtanan, 
Qovemnient — ^The administrative afiairs of the Temtory are in 
the hands of a governor, secretary, and chief justice, all appomted 
by the president of the United States, and a treasurer and comp- 
troller and an upper and lower leg^ative house elected by the 
people. The Temtory is represented m Congress by a delegate 
also elected by the people. 

Romlaiim — The total population, 76,116 in 1880, was 143,669 
(84,470 males, 69,199 fenmes) according to the census taken m 
1886 and 1887, classified as follows —whites, 137,430; blacks, 
254; mulattoes, 69; Chmese, 2584; Indian half-hreeds, 3288 ; and 
Kanakas, 44. In addition to these there are about 11,0Q0 Indians. 
The total population is now (1888) about 176,000 The capital is 
Olympia, and the chief city Seattle, both on Puget Sound. 

Banks . — ^There are m tne Temtory 18 national hanks, with, a 
capital of $1,430,000, 6 terntorial banks, with a capital of §355,000, 
and also a nuinhar of pnvate hanks. 

History . — ^The first event in history relating to Washington 
Territory was the discovery, in 1602, Of the Strait of Juan de Fuea 
by an old Gre^ pilot of that name in the service of Spain. In 
1776 Captain Hecata, a Spanish navigator, discovered the month of 
the Columbia, but was unable to enter the nver. Captain Rendnck, 
an American navigator, in 1789 smled into the Strait of Fuca and 
through the Gulf of (Georgia and Queen Charlotte Sound to the 
Pacific, and was the first to clearly make known the character of 
these inland waters On the lltn of May 1792 Captain Gray, of 
the American ship Columbia,” sailed into and explored for about 
16 miles the great nver to which he gave the name of his ship 
This first entrance into the Columbia nver gave the Umted States 
their prmcipal claim to the territory drained by the river, and is 
thus a very important episode in the history of the Oregon region, 
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which formerly comprised the prescut State of Oregon and the 
Terntones of Washington and Idaho In October of the same year 
(1792) an Englishman, Lieutenant Bioughton, sailed up and ex- 
amined the Columbia for about 100 miles from its mouth. The coast 
soon became quite well known, and the Government of the United 
States fitted out a number of expeditions to obtain a knowledge of 
the mtenor The most important of these was that of Lewis and 
Clarke, who weie directed to ascend the llissoun, cioss the Rocky 
Mountains, and trace the Columbia from its sources to the sea. 
They began the ascent of the Missouri in 1804, and spent the winter 
of 1804^ at Fort Mandan. In the next season, after incredible 
hatdsbips and great sufiermgs, they crossed the Rocky Monutams, 
and reached the Clearwater nver Here they made boats, and pro- 
ceeded down it, the Snake nver, and the main Columbia, reaching the 
Pacific in December 1805. They returned by nearly the same route 

The next important ora in the history of the Temtory was the 
attempt of J J. Astor to establish a fur-trading eminre on the 
Columbia and its tiibutary Linds and streams Two expedition 
were sent out in 1810 for this purpose, one by land and one by sea 
The latter reached the Columbia in 1811, and established a trading 
post at Astoria near the mouth of the river. The land expedition 
leached this post in 1812. In the meantime, in hopes of forestaU- 
ingAstor’s expeditions, the North-West Fur Company sent a party in 
ISIO to cross the mountains and reach the mouth of the Columbia 
before them. This expedition experienced great difficulty in crossing 
the mountains m 52° N lat , but in the spang of 1811 they reached 
the Columbia, and went down to its mouth, where th^’’ found Aster’s 
sea party already established. Tlus North-West Fur Company’s 
expedition was the first to navigate the upper Columbia, or to 
traverse any part of tlie country drained by it. In 181 3 the fortunes 
of war compelled the transfer of the Astor Fur Company to the 
North-West Fur Company Henceforward for many yeaia the 
history of the Temtory is the history of the operations of the great 
North-West and Huron’s Bay Companies, and of the effort of 
private parties to get a share in the profits of the fur trade A 
number of trading posts were built, and exploring and trading 
expeditions sent into all parts of tlie coimtiy Missionaries began 
to amve, and emigrants to drift in by sea and land 

Durmg aU the years in which this region was first being explored 
and settled, a dispute had been gomg on between the United States 
and Great Britain in regard to its owuerahip, which at different 
times waxed so fierce as to threaten war. Fmally an arrangement 
was arrived at, and in 1846 the treaj^ was signed fixing the boundary- 
line at the 49th parallel. The Temtory of Oregon (comprising 
Waahin^on, Idaho, and Oregon) was formed lu 1848, and Generm 
Joseph Lane, the first Terntorial governor, arrived m 1849, after 
whum Umted States courts were established. The present Temtory 
of Washington was established in 1858, and its first governor was 
Isaac I. Stevens. 

The settlement of the Territory has been slow, on account of its 
remoteness and the &ot that it has had no great mimng excitement 
to attract adventurous settlers. Since the advent of railroads, 
however, its development has been rapid. (T. W S. ) 

WASHH^GTON, Geoege (1732-1799), the first 
president of the United States, -was bom in Westmoreland 
counly, Virginia, February 22 (Old Style, Feb. 11), 1732. 
One lawless genealogist has traced his ancestry back to 
Odin. Another genealogy, since given up with much 
regret, connected the family with the Washmgfcons of 
Northumberland or Durham, England. The ancestry of 
Washington can be traced no fartW back than his great- 
grandfather, John Washington, who settled in Virginia 
abont 1657. His eldest son, Lawrence, had three children 
— John, Augustine, and Mildred. Augustine Washington 
mamed twice By the first marriage, with Jane Butler, 
there were four children, two of whom, Lawrence and 
Augustine, grew to manhood. By the second mamage, 
wilh Mary Ball, in 1730, there were six chi ld r en — George, 
Betty, Samuel, John, Augustin^ Charles, and Mildred. 
The father died when George was but twelve years old ; 
Lawrence inherited the estate now known as Mount 
Vernon, and George hia father’s usual residence, nearly 
opposite Fredericksburgh. 

Veryhttle is known of Washington’s early life, probably 
because there was httle unusual to tell. The story of the 
hatchet and the cherry-tree, and similar tales, are quite 
apocryphal, having been coined by Washington’s most 
popular biographer, Weems. The boy’s life was not 
different from that common to Virginia ifemilies in eafiy 
circumstances, hunting, fishing plantation afiaars, and a 
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little reading made up its substance. His education was 
but elementary and very defective, except in matbematics, 
in wbich he was largely self-taught. Sparks has “ edited ” 
the spelling, grammar, and rhetoric of Washmgton’s 
W’nlhhgs to such an extent as to destroy their value as 
evidence. About 1748 we begin to know something of 
WasHngton’s life. He was then at Mount Vernon with 
his haJf-brother Lawrence, who was his guardian. Law- 
rence was the son-in-law of his neighbour Lord Fairfax, 
with whom he had served at Cartbagena, and had made 
the acquaintance of Admiral Vernon, from whom Mount 
Vernon was named A commission as midshipman was 
obtained for George through the admiral, but the opposi- 
tion of the boy’s mother put an end to the scheme. As a 
substitute, the appomtment as surveyor of the enormous 
Fairfax property was given to Wajshington at the age of 
sixteen j and the next three years of his life were spent in 
this service. He always retained a disposition to speculate 
ia Western lands , many of his later investments were of 
this kind, and they are treated in Butterfield’s Washing- 
tOTirOrawford Le^rs. He seems already to have impressed 
others with a belief in hia force of mind and character, for 
at the age of nineteen, when the first indications of the 
“French and Indian war” appeared, he was appointed 
adjutant of the Virginia troops, with the rank of major ; 
on the death of his half-brother Lawrence in the following 
year he was executor under the will, and residuary heir 
of Mount Vernon j and in 1763, when he had barely 
attained his majonty, the young man was made commander 
of the northern mditary district of Virginia by the new 
lieutenant-governor, Dinwiddle. It is at this point in 
his career that Washington appears in Thackeray’s 
Virffinians, but the portrait there drawn of a “shrewd 
young man ” on the lookout for a rich wife is not accepted 
as hfe-like by Americans. 

At the outbreak of the French and Indian war in 1753-64 
Washington was the agent sent by Governor Diuwiddie 
to warn the French away from their new forts in western 
Penn^lvania ; the command of the Virginia troops who 
began hostilities fell to him, and his vigorous defence of 
Fort Necessity (see United States, voL xxiii. pp 734-35) 
made him so prominent a figure that in 1755, at the age 
of twenty-three, he was commissioned commander-in-chief 
of aU the Virginia forces. He served in Braddock’s 
campaign, and in the final defeat showed for the first time 
that fiery energy which always lay hidden beneath his 
calm and unruffled exterior. He ranged the whole field 
on horseback, making himself the most conspicuous mark 
for Indian bullet^ and, in spite of what he called the 
“ dastaidZy behaviour ” of the regular troops, brought the 
little remuaut of his Virginians out of stction in fair ordmr. 
In spite of this reckless exposure he was one of the few 
unwounded officers. For a year or two his task was that 
of “defending a frontier of more than 350 miles with 700 
man but iu 1758 he had the pleasure of commanding the 
advance guard of the expedition which captured Fort Du 
Quesne and renamed it Fort Pitt. The war in Virginia 
heiug then at an end, he resigned his post, married Mrs 
Ouatis, a widow, and settled at Mount Vernon. 

^ WsB^gton’s life for the next tweniy years was merely 
a consistent member of 
ftiS , (Fpiscop^) Church, a large slaveholder, 

a strict butt eoeai^^ate master, and a widmy trusted mq.n 
of affairs. in Br^detok’s defeat 

had led a coloufel udanistsr.td dCcl^ in a sermon hia be- 
lief that the young tuanl had been preserved to be “the 
wviour of his country.” If there was any such impression 
it soon died away, and Washingtoh gave none , of hfe 
associates reason to consider him an uncommonly endowed 
man His marriage had brought him an increase of about 
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$100,000 in his estate ; and his diaries show comparatively 
httle reading, a minutely methodical conduct of business, 
a wide acquaintance with the leading men of the country, 
but no strong indications of what is usually considered to 
be “ greatness ” As m the case of Lincoln, he was educated 
mto greatuess by the increasing weight of his responsibilities 
n.Tir1 the manner in which he’met them. Like others of the 
dominant caste in Virginia, he was repeatedly elected to 
the legislature, but he is not known to have made any 
set speeches in that body, or to have said anything beyond 
a statement of his opinion and the reasons for it. That 
he thought a great deal, and took full advantage of his 
legislative experiences as a pohtical education, is shown by 
hiB letter of April 6, 1769, to his neighbour George Mason, 
communicating tbe Philadelphia non-importation resolu- 
tions, which had just reached him. He considers briefly 
the best peaceable means of resistance to the policy of the 
ministry, but even at that early date faces franMy and 
fully the probable final necessity of resisting by force, and 
endorses it. Without speech-making, he took a promi- 
nent part in struggles of his legislature against Governor 
Dunmore, and his position was always a radical one. He 
even opposed petitions to the king and parliament, on the 
ground that the question had been put by the ministry on 
the basis of right, not of expediency, that the mimstry 
could not abandon tbe right and the colonists could not 
admit it, and that petitions must be, as they had been, 
rejected. “Shall we,” says he in a letter, “after this 
whine and cry for relief?” In 1774 the Virginia Conven- 
tion, appointing seven of its members as delegates to the 
Continental Congress, named Washmgton as one of them ; 
and with this appointment his nation^ career begms, 
Washington’s letters during his service m Congress show 
that he was imder no delusions as to the outcome of the 
taxation struggle and that he expected war In one 
letter he says that if the ministerial policy is persisted in 
“ more blood will be shed than history has ever yet furnished 
instances of in the annals of North America.” His 
associates in Congress recognized his military ability at 
once, and most of the details of work looking towards pre- 
parations for armed resistance were by common consent 
left to him. Even in the intervals of his Congressional 
service he was occupied m urging on the formation, 
equipment, and training of Virginia troops, and it was 
generally understood thal^ in case of war, Virginia would 
expect him to act as her commander-m-chief. History 
was not to be cheated in that fashion The two most 
powerful colomes were Virginia and Massachusetts. War 
began in Massachusetts ; New England troops poured in 
almost spontaneously; it was necessary to ensure the 
support of the colonies to the southward ; and the Virginia 
colonel who was at the head of all the military committees 
was just the man whom the New England delegates 
desired. When Congress, after the fights at Lexington 
and Concord, resolved to put the colomes into a state of 
defence, the &st practical step was the unanimons selection, 
on motion of John Adams of Massachusetts, of Washington 
as commander-in-chief of the armed forces of the United 
Colomes. Eefusing any salary, he accepted the position, 
asking “every gentleman m the room,” however, to 
remember his declaration that he did not believe himself 
to be equal to the command, and that he accepted it only 
as a duty made imperative by the unanimity of the call. 
He reiterated this belief in private letters even to his 
wife; and there seems to be no doubt that, to the day 
of his death, he was the most determined sceptic as to 
his fitness for the positions to which he was called in 
succession. He was commissioned June 19, 1776, and 
reached Cambridge, Mass,, July 2, taking command of the 
levies there assembled fbr action against the British 
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garrison of Boston. The battle of Bunker Hill had 
already taken place, and Washington’s work until the 
following sprmg was to bring about some semblance of 
military discipline, to obtain ammunition and military 
stores, to correspond with Congress and the colonial 
governors, to guide mihtary operations in the widely 
separated parts of a great continent, to create a military 
system and organization for a people who were entirely 
unaccustomed to such a thing and impatient under it, and 
to bend the course of events steadily towards driving the 
British out of Boston. It is not easy to see how Washing- 
ton survived the year 1775 , the colomal poverty, the 
exasperating annoyances, the selfishness or stupidity which 
crop^d out again and again from the most patriotic of his 
coadjutors, were enough to have broken down most men 
They completed his training The change in this one 
winter is very evident If he was not a great man when 
he went to Cambridge, he was a general and a statesman 
in the best sense when he drove the British, out of Boston 
in March 1776 From that time until his death he was 
the foremost man of the continent. 

^ The military operations of the remainder of the war are 
given el8ewher6(B6e UNiran States, voL Tmh pp. 74:3-746) 
Washington’s retreat through the Jerseys , the manner in 
which he turned and struck his pursuers at Trenton and 
Princeton, and then established himself at Morristown so 
as to make the way to Philadelphia impassable; the vigour 
with which he handled his army at Chad’s Ford snd 
Germantown, the persistence with which he held the 
strategic position of Yalley Forge through the dreadful 
winter of 1777-78, in spite of the misery of his men, the 
clamouxB of the people, and the impotence of the fugitive 
Congress,— all went to show that the fibre of his public 
character had beeu hardened to its permanent quality 
The Yalley Forge winter was said to be “ the time that 
tried men’s souls ; ” Washington’s had no need to fear the 
test. It was a serious addition to his burdens that the 
spirit which culmmated m Benedict Arnold chose this 
moment to make its appearance Many of the American 
officers had been afeonted by the close personal friendship 
which had sprung up between La Fayette and Washington, 
and by the diplomatic deference which the commauder- 
in-chief felt compelled to show to other foreign officers. 
Some of the latter showed no gratitude. The name of 
one of them, Conway, an Irish soldier of fortune from the 
French service, is attached to what was called “ Conway’s 
Cabal.” He formed a scheme for replacing Washington 
in the command by Gates, who had just succeeded in 
forcing Buxgoyne to surrender at Saratoga ; and a number 
of officers and men in civil life were mixed up in it. The 
methods employed were the lowest forms of anonymous 
slander, and at the first breath of exposure every one con- 
cerned hurried to cover up his part in it, leaving Conway 
to shoulder all the responsibihty. The treaty of 1778 
with France put an end to every such plan. It was a flat 
absurdity to expect foreign nations to deal with a second 
rate man as commander-in-chief while Washington was in 
existence, and he seems to have had no more trouble of 
this kind The prompt and vigorous pursuit of Clinton 
across the Jerseys towards New York, and the battle of 
Monmouth, in which the plan of battle was thwarted by 
Charles Lee, another of the foreign officers, closed the 
direct militaiy record of Washington until the end of the 
war The enemy confined their movements to other parts 
of the continent, and Washington did httle more than 
watch their headquarters in New York city. It was more 
than appropriate, however, that he who had been the 
mainspriug of the war, and had borne far more than his 
share of its burdens and discouragements, should end it 
with the campaign of Yorktown, conceived by himself, and 
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the surrender of Cornwallis. The war was then really 
over, hut the commander-in-chief retained his commission 
until December 28, 1783, when he returned it to Congress, 
then in session at Aunapohs, Md., and retired to Mount 
Vernon. 

By this time the canonization of Washington had fairly 
begun. He occupied such a position in the American 
political system as no man could possibly hold again. He 
had become a political element, quite apart from the 
Umon, the States, or the people of either. In a country 
where communication was still slow and difficult, the 
general knowledge that Washington favoured anything 
superseded argument and the necessity of information with 
very many men His constant correspondence with the 
governors of the States gave him a quasi-paternal attitude 
towards government in general. On resigning his com- 
mission, for example, he was able to do what no other mau 
could have done with propriety or safety : he addressed a 
circular letter to the governors of the States, pointing out 
changes in the existing form of government which he 
believed to be necessary. His refusal to accept a salary, 
as general or as president, would have been taken as 
affectation or impertinence m anyone else ; it seemed 
natural and proper enough in the case of Washington, but 
it was his pecu^r privilege. It is possible that he might 
have had a crown if he had even been wilhng. The army, 
at the end of the war, was justly dissatisfied with its treat- 
ment. The officers were called to meet at Newburgh, and 
it was the avowed purpose of the leaders of the movement 
that the army should march westward, appropriate vacant 
lands, leave Congress to negotiate for peace without an 
army, and “ mock at their c^amity and laugh when their 
fear cometh.” It was the less publicly avowed purpose 
to make their commander-in-chief king, if he could be per- 
suaded to aid in estahlishmg a monarchy. Washington 
put a s umma ry stop to the whole proceeding. Their 
letter to him detailed the weakness of a lepnbhcan form 
of government as they had experienced it, their desire for 
" a mixed government,” with him at its head, and their 
behef that “ the title of king ” would be objectionable to 
few and of material advantage to the country. His reply 
was peremptory, and even angry. He stated in plain terms 
his abhorrence of the proposal , he was at a loss to conceive 
what part of his conduct could have encouraged their ad- 
dress ^ they could not have found “a person to whom 
their schemes were more disagreeable ; ” and he threatened 
them with exposure unless the affair was stopped at once. 
His influence, and that alone, secured the quiet disbanding 
of the discontented army. His uffiiience was as powerful 
after he had retired to Mount Vernon as before his resigna- 
tion. He was in constant correspondence with public men 
in every part of the country. He received from them such 
a store of suggestions as came to no other man, digested 
it, and was able from it to speak with what seemed infal- 
lible wisdom. In the midst of his voluminous correspond- 
ence, the minute details in his diaries of tree-planting and 
rotation of crops, and his increasing reading on the political 
side of history, he found time for a stream of visitors. 
Among these, in March 1785, were the commissioners 
from Virginia and Maryland, who met at Alexandria to 
form a commercial code for Chesapeake Bay, and made an 
opportuniiy to visit Mount Vemoa From that moment 
the current of events, leadmg into the Annapolis convention 
of 1786 and the final convention of the next year, shows 
Washington’s close supervision at every point. 

When the Federal Convention met at Philadelphia in 
May 1787 to frame the present constitution he was present 
as a delegate from Virginia, though much against his will ; 
and a unanimous vote at ouee made him its presiding 
officer. He took no part in the debates, however, beyond 
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such, suggestive Huts as Hs proposal to amend a restriction 
of tlie standing army to 6000 men by forbidding any enemy 
to invade the United States with more than 3000. He 
approved the constitution which was decided upon, believ- 
ing, as he said, “ that it was the best constitution wHch 
could be obtained at that epoch, and that this or a dissolu- 
tion awaits our choice, and is the only alternative ” All 
his influence was given to secure its ratification, and his 
influence was probably decisive. "When it had been ratified, 
and the time came to elect a president, there was no more 
hesitation than if the country had been a theocracy. The 
office of president had been “cut to fit the measure of 
George Washington,” and no one thought of any other 
person for it. The unanimous vote of the electors made 
him the first president of the United States ; their unam- 
mous vote re-elected Mm in 1792-93 ; and, even after he 
had positively refused to serve for a third term, two electors 
obstinately voted for him in 1796-97. The pubhe events 
of his presidency axe given elsewhere (see United States, 
vol. xxiii. pp. 752-755) One can hardly follow them with- 
out receiving the conviction that the sudden success of the 
new system was due ,mainly to the existence at that time 
of such a character as Washington He held the two 
natural parties apart, and prevented party contest until the 
new form of government had been firmly established. It 
seems hardly possible that the final result should have 
been baulked, even if “ blood and iron ” bad been necessary 
to bring it about. It would be unwise to attribute the 
quiet attainment of the result to the pohtical sense of the 
American people alone, or to use it as an historical pre- 
cedent for the voluntary assumption of such a risk again, 
without the advantage of such a pohtical factor as 
Washington. 

No greater mistake could be made, however, than to 
think that the influence of the president was fairly 
appreciated during his term of office. He attempted to 
balance party against party, to divide his cabinet between 
them, and to neutralize the effects of parties in that way. 
The consequence was that the two leading members of the 
cabinet soon occupied the position, to use the words of one 
of them, of two game-cocks in a pit.” The nnconacions 
drift of Washington's mmd was toward the Federal party ; 
his letters to La Fayette and Henry, in December 1798 
and January 1799, are enough to make that evident 
When the Republican party was formed, about 1793, it 
coHd not have been expected that its leaders would long 
submit with patience to the continual interposition of 
Washington's name and influence between themselves and 
their opponents; but they naaintaiaed a calm exterior. 
Some of thw followers were leas discreet. The president's 
proclamation of neutrality between France and Great 
Britain excited them to anger ; his support of Jay's treaty 
with Great Britain roused them to fnry. Forged letters, 
pniportiug to show has desire to abandon the revolutionaxy 
were published , he was accused of drawing more 
,1i^n his salary ; Mnts of the propriety of a guillotine for 
|iis benefit began to appear f some spoke of him as the 
i ^te p f ^therjof his country.” The attacks embittered the 
of semcej he dsdared, in a cabinet 
1^96, ^ feat “he h^ never repented but once 
of resigning bis office, and 
rf^ JsSaea” Indeed, the most un- 

vriikfii, 
detaofethe storms 

Ju^ however, came 

fiwan a vetysni^ oi ilse politiGiafis , the people 

never Wavered in their devdticm to the president, and his 
election would have beeu nnauimous in 1796, as in 1789 
and 1793, if he had been willing to serve. I 


All accounts agree that Washington was of imposing 
presence He measured just 6 feet when prepared for 
burial ; but his height, in his prime, as given in his 
orders for clothes from London, was 3 inches more La 
Fayette says that hia hands were “ the largest he ever saw 
on a man ” Custia says that his complexion was “ fair, 
but considerably florid ” His weight was about 220 5). 
The vanoua and widely-differing portraits of him find 
exhaustive treatment in the seventh volume of Winsor's 
Narrative and Critical History of the United States. 
The editor thinks that “ the favourite profile has been 
unquestionably Houdon’s, with Stuart’s canvass for the 
full face, and probably Trumbull’s for the figure ” Stuart's 
face, however, gives the popular notion of Washington, 
though it has always been a subject of curious speculation 
to some mmds how much of the calm and benign expres- 
sion of the face was due to the shape of Washington’s false 
teeth 

Washington was childless • said the people of his time, 
he was the father only of his country. Collateral branches 
of the family have given the Lees, the Cuatiaea, and other 
families a claim to an infusion of the blood , but no direct 
descendants of Washington can claim his honours, or 
disgrace his name His estate of Mount Yernon was 
acquired in 1868 by an association, and has been practically 
national property ever since 

Retinng from the presidency in 1797, WasMngton 
resumed the plantation life which he most loved, the 
society of his family, and the care of his slaves. He had 
resolved some time before never to obtain another slave, 
and “wished from his soul” that his State could be 
persuaded to abolish slavery; “it might prevent much 
future miscMef.” He was too old, however, to attempt 
further innovations In 1798 he was made commander- 
m-chief of the provisional army raised in expectation of 
open war with France, and was fretted almost beyond 
endurance by the quarrels of Federalist politicians about 
the distribution of commissions. In the midst of his 
military preparations, he was struck down by sudden illness, 
which lasted but for a day, and he died at Mount Vernon, 
December 14, 1799 The third of the series of resolutions 
introduced in the house of representatives five days after 
hm death, by John Marshall, and passed unanimously, 
slates exactly, if a trifle rhetorically, the position of 
Waahington in American history : “ first in war, first in 
pMice, and first in the hearts of his countrymen ” 

Washington’s disorder was an oedematous affection of 
the wind-pipe, contracted by careless exposure during a ride 
in a snow-storm, and aggravated by neglect afterwards, 
and by such contemporary remedies as excessive bleeding, 
^rgles of “ molasses, vinegar, and butter ” and “ vinegar 
and sage tea,” which “almost suffocated Hm,” and a 
blister of cantharides on the throat. He died without 
theatrical adieus , his last words were only business direc- 
tions, affectionate remembrances to relatives, and repeated 
apologies to the physicians and attendants for the trouble 
he was giving them. Just before he died, says his secre- 
tary, Mr Lear, he felt his own pulse; Ms countenance 
changed ; the attending physician placed his hands over 
the eyes of the dymg man, “and he expired without a 
struggle or a si^” 

Any "complete Kbliography of books relating to 'Wasbington 
would be voluminous, laves have been written by 'W'eems, 
MarahaJl (1804r-7), Ramsay (1807), A. Bancroft (1826), and Irving 
(1856). See also Sparks’s Writings of Washington (1834-37) ; 
Bush's JDonmtio Ufe of Washington (1867) ; G. W. P. Oustis’s 
Becolieetiom qf Washington (1860) ; Baker’s Ohamctsr Portraits of 
Waslwngton (1887) ; Seimce, December 11, 1886 (an attempt to 
make a com^site portrait of Washington); Winsor’s Narrative 
and Oriiical JSist^ of ths 'Dhiied Stakes (editor’s article) j 
Bancroft’s United States (final revision) j Schouler’s XMted States : 
M'Maater’s United States, ^A. J.) 
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WASPS The order Hymenoptera is divided into two 
sub-orders, the TerelranUa and the Amleata The latter 
is subdivided into several sub-sections, one of which, the 
Dtploptera (Latreille), includes all the true wasps. 

The Diploptera are in their turn divided into three 
families — (1) the Yespidx, (2) the Evm&mdm, and (3) the 
Ma8a'nds&, which together comprise some 1000 different 
species. They are characterized by their wings, which 
are present in both sexes and also in the neuters, being 
longitudinally folded when at rest. The antennee are 
usually elbowed, and contain twelve or thirteen joints ; in 
some cases they are clavate A pair of notched faceted eyes 
are present, and three ocelli in the top of the head. The 
mouth-parts are arranged for sucking, but have not reached 
that degree of perfection found amongst the bees Hence 
wasps cannot obtain the sugary secretion from deeply- 
seated nectaries, and their visits to flowers are confiined to 
such as are shallow or widely opened j they particularly 
frequent the Umbelhferae. The maxiUse are elongated, and 
compressed, the maxillary palp six-jointed The labium 
bears a tongue which is glandular at the tip, the paraglosssa 
are hnear. The labial palp has three or four joints. The 
thorax is oval, and its sides prolonged backward to the 
base of the wings. The fore wing has two or three sub- 
marginal cells The legs are not provided with any 
adaptations for collecting pollen. The abdomen is some- 
times pedunculate, its anterior segment being drawn out 
into a long stalk, which connects it with the thorax The 
females and the neuters are armed with a powerful sting 
The usual colour of these insects is black, reheved to a 
greater or less degree by spots and patches of yellow or 
buff. 

The Ttvplaptera may be subdivided into two groups in 
accordance with the habits of hfe of the insects comprising 
the section. One of the groups includes the family Yesptdse, 
which is composed of social wasps, and includes the hornet 
( Vespa crabro) and the common wasp ( F. vulgarH). The 
other group contains two smaller families, the Mitmenidse 
and the Masandse, the members of which are solitary in 
their mode of life 

Family I Vendee . — In addition to their social habits 
the members of this family are characterized by certain 
structural features The anterior wings have three sub- 
marginal cells. The antennae have thirteen joints in the 
males and twelve in the females j the claws of the tarsi 
are simple ; the anterior four tibiae have two spmes at the 
tip j the abdomen is but rarely pedunculated, and the 
posterior segments are often very contractile. 

The members of this family approximate very closely to 
bees in their social manner of life The communities are 
composed of males, females, and neuters or workers. The 
latter are females in which the ovary remains undeveloped, 
they resemble the perfect female m external appearance, 
but are shghtly smaller. Unlike the bees’, the wasps’ com- 
munity IS annual, existing for one summer only. Most of 
the members die at the approach of autumn, but a few 
females which have been fertilized hibernate through the 
winter, sheltered under stones or in hollow trees. In the 
spring and with the returning warm weather the female 
regains her activity and emerges from her hiding-place. 
She then sets about finding a convement place for budding 
a nest and establishing a new colony. The common wasp 
(F. vulgams) usually selects some burrow or hole in the 
ground, which, if too small, she may enlarge mto a 
chamber suitable for her purpose. She then commences to 
budd the nest. This is constructed of small fibres of old 
wood, which the wasp gnaws, and kneads, when mixed 
with the secretion from the sdivE^ glands, into a sort of 
papier-mflch6 pulp Some of this is formed into a hanging 
pilhtr attached to the roof of the cavity, and in the lower 


free end of this three shallow cup-like cells are hung In 
each of these an egg is laid. The foundress of the society 
then continues to add cells to the comb, and as soon as the 
grubs appear from the first-laid eggs she has in addition to 
tend and feed them 

The grubs are apodal, thicker in the middle than at 
either end ; the mandibles bear three teeth ; the mayillm 
and labium are represented by fleshy tubercles. The 
body, including the head, consists of fourteen segments, 
which bear lateral tubercles and spiracles. They have 
no anus. They are suspended with the head downwards 
in the cells, and require a good deal of attention, being 
fed by their mother upon insects which are well chewed 
before they are given to the larvae, or upon honey. At 
the same time the mother is enlarging and deepening 
the cells in -which they live, building new cells, and lay- 
ing more eggs, which are usually suspended in the same 
angle of each cell The development within the egg takes 
eight days 

After about a fortnight the grubs cease to feed, and, 
forming a silky cover to their cells, become pupae. This 
quiescent stage lasts about ten days, at the end of which 
period they emerge as the imago or perfect insect. The 
silky covering of the cell is round or convex outwards; and 
to leave the cell the insect either pushes it out, when it 
opens like a box hd, or gnaws a round hole through it. 
As soon as the cell is vacated it is cleaned out and another 
egg deposited. In this way two or three larvce occupy 
successively the same cell during the summer The first 
wasps that appear in a nest are neuters or workers, and 
th^e at once set to work to enlarge the comb, and feed 
the larvae, &c 

The matenal which forms the substance of the nest is 
usually dried wood, woiked by the mandibles of the wasp, 
with the addition of its salivary secretion, into a pulp, 
which can easily be moulded whilst moist ; it dries into a 
substance of a papery appearance, but possessing consider- 
able tenacity Sometimes paper itself, such as old cart- 
ridge cases, is used The combs are arranged horizontally; 
each contains a single layer of cells opening down-wards. 
The second comb is suspended from the first by a number 
of hanging pillars which are bmit from the point of union 
of three cells. The space between two combs is just 
suflBcient to allow the wasps to cross each other. The 
combs are roughly circular in outline, and increase in size 
for the first four or five layers, after which they begin to 
decrease, the whole is covered by a roughly made coating 
of the same papery substance which composes the combs. 
This at first forms a cap-shaped protection, but as each 
comb IS built it is continued do-wu until finally it forms a 
roughly spherical covering for the whole, hut not giving 
any support to the combs, which are independent of it. 
The covering is pierced by apertures for the passage of the 
wasps. The cells are hexagonal at their mouths, but above 
become more rounded lu their cross section. 

During the first half of the snmmer only workers are 
produced, but, as fruit ripens and food becomes more 
abundant, fully developed females and males appear, 
the latter from parthenogenetically developed eggs of the 
later broods of workers The males and females are 
larger than the workers, and require larger cells for their 
development; these are usually kept apart from one 
another and from those of the -workers The males may 
be distinguished by tbeir longer antennm, by the more 
elongated outline of tiieir body, and by the absence of a 
sting. 

In a favourable season, when the weather is warm and 
food plentiful, a nest may contain many thousands of cells 
full of wasps in various stages of development; and, as 
each cell is occupied two or three times in the course of a 
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summer, those authorities who put the number of the 
members of the community as high as 30,000 are probably 
not far wrong. 

At the approach of autumn the society begins to break 
up ; the males fertilize the females whilst flying high in 
the air. Tliey then die, often within a few hours. The 
workers leave the nest, carrying with them any grubs that 
remain in the cells, and both soon perish. The nest is 
entirely deserted. The females which have been fertilized 
creep into crevices under stones or trees, or hide amongst 
moss, and hibernate until the warmth of the following | 
spring induces them to leave their hiding-places and set 
about founding a new community. 

There axe altogether seven species of Vespa met with in Britain. 
V. mdgaris, the common or ground wasp, V. rufa, the red wasp, 
distinguished hy its reddish- oe,. 

yellow legs, and F. germanka, 
the German wasp, with three 
black spots upon its first abdo- 
minal segment, are classed to- 
gether as ground wasps. They 
build their nests in burrows in 
the ^ound, hut this is not an | » 

invariable rule ; they may he j jl 

distinguished from the tree wasps 

by the first joint in the anteiiiiee ^ 

of the female being hlaeb. The Fig. i.— respa ru/a. 

tree wasps huiltl stouter nests upon branches of trees j the first 
joint of the antennse of the females is yellow in front. The tree 
wasps are F. ardorca, sylvestris, norivegica, and crabro. 

The hornet, V. crabro, is the largest species occurring in Great 
Britain. They have a more distinctly red colour than the common 
wasp, and a row of - 

red spots upon each 
side of the abdomen. 

They occur much 
more rarely than 
the common wasp, 
and appear to be 
almost confined to 
the southern half 
of England. Their 
nests resemble those 
described above, but 
are larger ; they are 
found in hollow 
trees or deserted out- 
houses. Their com- 
munities are smaller 
in number than 
those of wasps. 

The hornet, where 
it occirrs in any 
number, does a con- 
siderable amount of 
damage to forest 
Fees, by gnawing 
the bark off the 
younger branches to i 
obtain material for 
constraoGngitsn est. 

It usually selects the Fis. s.-iiest of iyr»«i;ns. 

ash or alder, but .sometimes attacks the lime, birch, an d willow. 
Like the wasp, it does much damage to fruit, upon the juices of 
which it lives. On the other hand, the wasp is useful by keeping 
down the numbers of flies and other insects. It catches these in 
large numbers, killing them with its jaws and not with its sting. 

It then tears off the legs and wings, and bears the body back to its 
nest ^ food for the larvae. 'Wasps also act to some extent as flower 
fertilizers, but in this respect they cannot compare with bees; they 
visit fewer flowers, and have no adaptations on their limbs for 
carrying off the pollen. 

The genus Vespa is very widely spread ; it contains over forty 
species, distributed all over the world. Some of the largest and 
handsomest come from eastern Asia. F. mandarina- of China and 
Japan, and F. magrifica of the East Indies and hTepal, measure 
2 inches across the wings; F. onwitoZis, found iu Greece, Egypt, 
and the East, biiilda its nest of clay. 

The only otlier genus of Vespklas which is found in Europe is 
Folistes, which occurs iu tho eountiics bordering the Ifediterranean. 
The' colonies of this genus are much smaller than those of Vespa, 
Each nest consists of a single tier of cells in the form of a round 
plate, supported in the middle hy a single stalk. This comb is 
sometimes vertical, the cells then being horizontal or slightly 


oblique. Some of the members of this genus store up honey, 
which in the case of a South- American species is poisonous, from 
the nature of the flowers from which it is 
gathered. The members of this genus have 
^ I’odyj '^he thorax is more oblong 

genus Vespa, the palps stouter, 
and the abdomen more distinctly peduncu- 

The genus IscJmogaster, from the East 



Fig. 3 . — Polistes tepidus aad nest. 

Indies, has many strnctiu'al features in common with the Eumenidss, 
but the character of its communities, and its nest, which is very 
small, justify its position amongst the social wasps. 

The genus Icaria, common in Australia and the East Indies, 
bnilds very small nests, of two or three rows of cells, hanging on 
one side from a stalk. 

Synoeca is a South-American genus, which builds large nests, 
sometimes 3 feet in length, closely applied to the branch of a tree ; 
they never contain more than one layer of cells, which are horizon- 
tally placed. The whole nest is built of coar.se material, chiefly 
sinEdl pieces of bark ; and there is only one opening, at the lower 
end. 

Another South-American genus, Chartergus, makes a tough nest, 
pendant from boughs of trees, and opening to the exterior below 
by- a median aperture. The combs are arranged, somewhat like 
funnels, inside one another, hut with spaces between. The apex 
of each comb is pierced hy a hole for the wasps to pass from one 
gallery to another. 

The nest of Tatua, which occurs in Mexico and South America, 
is also pendant, hut the combs are horizontal ; the opening from 
the exterior is at the side, and the passage from one gallery to 
another is also lateral.. 

The external appearance of the nest of ITectarina, found in Brazil 
and other parts of South America, resembles that of the common 
wasp, but is xongher. Internally the combs are arranged concentri- 
cally, more or less parallel with the external covering which affords 
them snpport. 

The members of the two remaining families, iheBimienidue 
and the Masariise, resemble one another in their solitary 
mode of life ; only males and females exist, — no workers 
or neuters being found. 

Family II. Mumenidse . — Solitary species, with three 
submarginal cells in the fore wing • antennse with thirteen - 
joints iu the male, twelve in the female j abdomen some- 
times pedunculate, posterior segments contractile. In the 
foregoing structural features the resemble the 

Yespidse, hut they differ in having bifid claws on their tarsi, 
and the four anterior tibiae have but one spine at the tip. 
The mandibles are elongated, and form a kind of rostrum, 
in this respect approaching the Fossores. 

Eumenes coarefata is the only British species of this genus. 
The female is half an inch long, the male somewhat shorter. The 
abdomen is connected with the thorax by a long peduncle. The 
colour is black, relieved by spots of yellow. ^ _ 

It constructs small spherical cells of mud, 
which are found attached to stems of plants, 
very generally to the heath. At first the cell vMf 

opens to the exterior by means of a round 
t pore J one egg is deposited in eac^ cell, and a 

I store of honey as food for the larva when / i ^ 

hatched; the cell is then closed with mud. ^ } 

The larva of some species are carnivorous, and ^ 

then thefood supply stored up in thecell eon- 

sisty of caterpillars aud other insect larvJB s i u. 

which have been paralysed^ by tbe parent wasp stinging tliem 

through the cerebral ganglion; when the larva of the jEum&nes 

emerges from the egg it sets upon these and devours them. 

The _genus Odynerus contains a very large number of species, 
P^-Fts of the world. The members of this genus are 
about tie size of a fly, and they differ from Eumenes in having a 
sessile abdomen. Some of tie species construct their cells in 
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saud heaps, lining them with agglutinated grains of sand ; others 
live in cavities of trees lined with the same material, whilst others 
build their nests of mud. Like some of the species of Eumenes, 
they store up paralysed Lepidopterous and Chrysomeleous laiwse as 
food for their carnivorous grubs. 

Family III. Masaridss. — The members of the third 
family, the Masaridm, are sharply distinguished by the 
possession of only two snbmarginal cells 
in the fore wing. Their antennm are fre- 
quently clavate, particularly so in the 
genus Celonites ; they are twelve-jointed, 
but as the terminal j oints are almost fused 
they appear to be 
composed of only 
eight joints. The 
wings are not so 
completely folded as 
in the other two 
families, and the 
do men is but slig 
ly contractile. 1 

maxillm are short Fig. 5. —^fasansvespi/ormis. 

and their palps very small, with but three or four joints. 

The number of genera comprised in this family is small; none 
occur in Britain, but in southern Europe some species are found. 
They make their nest in cavities in the earth, generally in a bank, 
and "construct an irregular gallery leading down to it. 

During hot fine summers wasps cause a good deal of 
loss to market gardeners and fruit growers. During this 
time of year they live almost exclusively upon the sweet 
juices of ripe fruit, occasionally carrying oS small particles 
of the flesh. At the same time they have not entirely lost 
their carnivorous tastes, for they frequently attack the 
meat in butcher’s shops, but render compensation by killing 
and carrying off to feed their grubs considerable numbers 
of blow-flies. Wasps also perform an important service in 
keeping down the numbers of caterpillars. The larvm are 
almost exclusively carnivorous, living upon insects captured 
by their parents and reduced by them to a pulp before 
being given to tbe young. During the spring the first 
broods that appear live largely upon honey ; and this 
forms the staple food of the genus Folistes throughout 
their whole life. 

In attemp)ting to rid a district of wasps, unless the nest 
can he taken, there is little good in killing stray members 
of the community. On the other hand, the killing of 
wasps in early spring probably means that the formation 
of a nest and the production of a society whose members 
are counted by thousands is in each case prevented. 

The number of wasps is kept down by numerous 
enemies. The most effective of these live in the nests 
and devour the larvae; among them are two species of 
beetle, Bhipiphorus paradoxus and Lehia linearis. Two 
species of Ichneumon, a species of Anthomyia, and the 
larva of a Yolucella also infest the nests of wasps and 
prey upon the grubs. The last-named is also found in 
beehives. In the tropics some species are attacked by 
fungi, the hyphse of which protrude between the segments 
of the abdomen, and give the wasp a very extraordinary 
appearance. (a. e. s.) 

WASTE ( Vast 2 m) is used in law in several senses, of 
which four are the most important. (1) Waste of a manor 
is that part of a manor subject to rights of common, as 
distinguished from the lord’s demesne (see Commons, 
Manoe). (2) Year, day, and waste was a part of the royal 
prerogative, acknowledged by the statute Be Brssrogativa 
Begis, The king had the profits of freehold lands of those 
attainted of felony and petit treason and of fugitives for a 
year and a day with a right of committing waste in sense (3) 
thereon . After the expiration of a year and a day the lands 
returned to the lord of the fee. Attainder for felony being 
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now abolished, the right has ceased to exist (see Felony, 
Treason). (3) The most usual signification of the word is 
any unauthorized act of a tenant for a freehold estate, not 
of inheritance or for any lesser interest, which tends to the 
destruction of the tenement, or otherwise to the injury of 
the inheritance” (Pollock, Law of Torts, p. 285). Waste is 
either voluntary or permissive. Voluntary waste is by act 
of commission, as by pulling down a house, cutting down 
trees, opening new quarries or mines (though not con- 
tinuing the working of existing ones), or doing anything 
which may destroy evidence, such as conversion of arable 
into meadow land. Permissive waste is by act of omission, 
such as alloAving buildings to fall out of repair. A fermor, 
by the Statute of Marlbridge, 52 Hen. III. c. 23, may not 
commit waste without licence in writing from the rever- 
sioner. The same statute mentions a form of waste which 
has long become extinct, viz., exile {exiliuni), or the im- 
poverishment of villeins or tenants at will on an estate. 
In case a tenant for life or for any smaller interest holds 
(as is often the case by the terms of a will or settlement) 
without impeachment of waste, his rights are considerably 
greater, and he may use the profits salva rerum substantia 
(to use the language of Eoman law). For instance, he may 
cut timber in a husband-like manner and open mines, but 
he may not commit what is called equitable waste, that is, 
pull down or deface the mansion or destroy ornamental 
timber. Acts of equitable waste were, before 1875, not 
cognizable in courts of common law, but it is now provided 
by the Judicature Act, 1873, § 25 (3), that in the absence 
of special provision to that effect an estate for life without 
impeachment of waste shall not confer upon the tenant for 
life any legal right to commit equitable waste. Hemoval 
of fi.xtures, which would be prima facie waste, is recognized 
by the law to a limited extent (see Fistubes). A copy- 
holder may not commit waste unless allowed by the cus- 
tom of the manor (see Copyhold). Various remedies for 
waste have been given to the reversioner at different periods 
of law. At common law only single damages seem to have 
been recoverable. This was altered by the legislature, and 
for some centuries waste was a criminal or quasi-criminal 
offence. Magna Charta enacted that a guardian committing 
waste of the lands in his custody should make amends and 
lose his office. The Statute of Marlbridge made a fermor 
committing waste liable to grievous amerciament as well as 
to damages, and followed Magna Charta in forbidding waste 
by a guardian. The Statute of Gloucester, 6 Edw. I. c. 5, 
enacted that a writ of waste might be granted against a 
tenant for life or years or in courtesy or dower,' and on being 
attainted of waste tbe tenant was to forfeit the land wasted 
and to pay thrice the amount of the waste. In addition to 
the writ of waste the writ of estrepement (said to be a 
corruption of exstirpamentum) lay to prevent injury to an 
estate to which the title was disputed. Numerous other 
acts dealt with remedies for waste. The writ of waste was 
superseded at common law by the mixed action of waste, 
itself abolished by 3 and 4 Will. IV. c. 27, and the action of 
trespass on the case (see Toet, Trespass). The Court 
of Chancery also established a jurisdiction by suit or injunc- 
tion, especially to restrain equitable waste. At present 
proceedings may be taken either by action for damages, ox 
by application for an injunction, or by both combined, and 
either in the Queen’s Bench or Chancery Division. By the 
Judicature Act, 1873, §25 (8), the old jurisdiction to grant 
injunctions to prevent threatened waste is considerably 
enlarged. The rules of the Supreme Court, 1883, Ord. xvi. 
r. 37, enable a representative action to be brought for the 
prevention of waste. In order to obtain damages or an 
injunction, substantial injury or danger of it must be 
proved. In England only tbe High Court (unless by agree- 
ment of the parties) has jurisdiction in questions of waste, 
XXIV. — so 
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"bTit in Ireland tie civil bill courts and courts of summary 
jurisdiction bave co-ordinate authority to a bmited extent. 
The law of waste as it afiects ecclesiastical benefices will 
be found under DrLA,T>rDATioxs. (4) Waste of assets or 
devastavit is a squandering and misapplication of the estate 
and effects of a deceased person by his executors or ad- 
ministrators, for which they are answerable out of their own 
pockets as far as they have or might have had assets of the 
deceased. The legal liability of the representatives of the 
deceased is recognized by 30 Car. II. c. 7 and 4 W. and M. 
c. 24. 

In Spots law waste is not used as a techmoiil term, hut the 
respective rights of fiar and lifexenter are much the same as in 
England.^ The latter, however, has not the right of continuing 
the working of existing mines unless the deed specially confers it 
npon him. Interdicts have in strong cases heen granted, against 
the sale of ornamental timber. 

In the United States, especially in the western States, many 
acts, such as the felling of timber, are not considered waste which 
wonld he waste in England. In some States waste is a cause of 
forfeiture; in some it gives a right to treble damages. The ^vrit 
of estrepement is still in use. 

WATCH. Timepieces moved by a spiral spring instead 
of a weight were made as early as the 16th century, 
though the law which governs the mechanical theory of 
springs was first enunciated by Huygens in the 17th 
century (ut tensio sia vts) • this, however, is not invariable. 

Fig. 1 shows the general arrangement of a watch or 
chronometer (both of which are here considered together). 
The barrel and 
fusee win be re- -ni. 

cognized at once. 

The fusee is a 
sort of grooved 
hollow-sided cone; 
the more rapid 
swell towards the 
thick end is re- 
quired, because 
one turn of the 
fusee, when the 
chain is at that 
end, takes much 
more of it off the 
barrel than at the thin end; and on the assumption that 
the force of the spring varies as its tension the radius of 
the cone must increase more rapidly, in order to make the 
increase of leverage keep pace with the decrease in the 
force of the spring as it unwinds with an increasing velocity 
off the thick end of the fusee. The fusee itself is con- 
nected with the great wheel by a ratchet and click and 
going ratchet (of which the spring and click are strongly 
shown in the figure), just as described under Clocks (voL vi. 
u. 22). Something is also required to prevent the watch 
Tom being overwound, or the chain strained so as to break. 
This is done by means of a hooked lever, set on a hinge in 
he upper frame-plate (which is taken off in this drawing) ; 
md when the watch is nearly wound up the chain moving 
ipwards reaches this lever, and moves it into such a posi- 
ion that its hook catches hold of the long tooth projecting 
lom the thin end of the fusee ; and thus the winding is 
stopped without any strain on the chain by the sudden 
heck. 

By far the 'greater number of watches now made both 
m ihe -Oontinenf and in America have the mechanism 
mown as the going barrel in substitution for the chain 
md fmee. In the goiug barrel the mainspring is of great 
engm, and only a few coils of it are brought into action, 
m the going barrel itself the main wheel is attached, and 
bus the force of the mainspring is transmitted direct to 
he escapement. The general adoption of the going barrel I 
lechanism is due to the introduction of keyless winding 
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which can only be adapted to the fusee watches with diffi- 
culty, and to the greater cheapness of the arrangement. 
Moreover, it is found that for three or four coils of a long 
spring, at a certain degree of winding up, the tension 
varies very little. The going barrel is not used in the 
best English work, in which absolute uniformity of motion 
is aimed at; but for ordinary purposes it is not of so 
much consequence that the same rate from hour to hour 
should he maintained provided the daily rate is uniform. 

In watches without a fusee the apparatus for preventing 
overwinding is different from that in the old form of 
watch ; it goes by the name of the Geneva stop, and the 
principle of it is simple. If two wheels work together, 
of which one has the spaces between some two or more 
adjacent teeth filled up, it is evident that that wheel cannot 
he turned quite round. And it will be the same thing if 
one^of the wheels is only a cylinder with a single tooth 
in it, and the other has a certain number of notches, 
not going all round, through which that tooth can pass. 
If, therefore, a one-toothed wheel of this kind is fixed to 
the barrel arbor, which is turned by the key, and works 
into a wheel with only 4 or 5 notches in it and a blank 
space through which the tooth cannot pass, it will evidently 
allow the barrel to be wound up the 4 or 6 turns and no 
more; and as it unwinds it turns the stopping wheel back 
again with it. 

The other parts of a watch do not differ from those of a 
clock, except in size, and the position in which they are 
arranged, to bring them within the circle of the dial, until 
we come to the escapement ; and there a different state of 
things arises, mainly from the fact that the balance of a 
watch revolves through sometimes as much as 270°, while 
a clock pendulum only vibrates through 4° or 5°, The 
balance being common to all the watch escapements, it 
will he proper first to describe that, and the conditions to 
which it is subject. The two equal arms, with equal 
weights at each end, in fig. 3 of article Clocks (vol. vi. p. 
17) are really a balance just as much as the wheel which 
is commonly used as the more convenient form. But in 
that figure there is not to be seen that essential element 
of a modern balance — the thin spiral spring, opening and 
closing ^itself at every vibration. The outer end of this 
spring is attached to the frame by a cock E (fig. 2), and 
the inner to the balance at S ; and the ’ 

time of vibration depends only on the 
strength of the spring and the moment of . 
inertia of the balance, and not at all upon 
the extent or angle of the vibration. * 

And, as the force of a spring varies (ap- 
proximately) inversely as its length, this ' 
suggests a ready method of regulating 
the watch; for it is easy to make a 
pointer or index, or regulator ” PT, Fig. 2. 
turning on a ring fixed to the watch plate, concentric with 
the balance, and having two pins in it at P, called pins, 
justclose enough together to embrace the spring, so that, 
as the index is_ moved one way or the other, the length of 
the spring which is free to vibrate may become shorter 
pr longer. When the regulator has been moved as far as 
It can go towards /ast, suppose, and the watch still loses, 
the spring, has to he shortened at the cock E into which 
Its ou^fcer end is pinned ; and, in order that the balance 
may he capable of alteration, so as still to stand square 
with the escapement when the spring is in its neutral state, 
the other end is not actually pinned to the balance, but 
the cock S is on a small ring which is set on the axis or 
verpeot the balance pretty tight by friction, but capable 
of being turned by hand. An index-plate like that in fig 
2 enables one to see smaller movements of the index than 
radial marks. 
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It is almost impossible to move sucb a regulator little 
enough, and with sufiacient accuracy, for a very small 
variation of rate. One way of obtaining greater accuracy, 
and probably the best, is to make the regulator movable 
by a tangent screw acting on its end, and capable of being 
turned by the watch key. Another mode of giving a 
smaU motion to the regulator is by putting a portion of a 
wheel with teeth on it, and turnmg it by a small pinion 
with the index attached to it, so that the motion of the 
index exceeds that of the regulator itself as much as the 
radius of that wheel exceeds the radius of the pinion 
Chronometers are regulated in a different way altogether. 
It is not expedient to alter the effective length of the 
spring after its length is once fixed. For it has long been 
ascertained that a spring does not give isochronous vibra- 
tions at all lengths, but only at certain mtervals, and 
therefore it is necessary in an accurate timekeeper to use 
only one of those lengths of the spring which are found to 
be isochronous for different arcs of vibration , and, that 
being fixed, the timing of the balance can only be done by 
altenng its moment of inertia, and this is done in chrono- 
meters by screws with heavy heads in the rim of the 
balance, set farther in or out as it is wanted to go faster 
or slower. In marine chronometers, where there is plenty 
of room for it, the balance-spring is generally made m a 
cylindrical form, with the coils ^ of the same diameter, 
instead of the flat spiral used in watches, — though it does 
not seem to be quite clear that the cyhndrical form is 
materially better than the other. 

The timing of a watch for position, as it is called, is a 
matter which requires some attention If the balance is 
not exactly poised on its axis, i^ will have a tendency to 
take one position when the watch is carried vertic^ly, 
as it always is in the pocket ; and the time of vibration 
will be affected by its disposition thus to act as a 
pendulum. The watch ought therefore to be tried with 
Xn, IX, VI, and III successively u^iwards, and if it does 
not keep the same rate the balance is not properly poised. 
Marine chronometers, indeed, being set in gimbals (a ring 
with the two pivots into the box at right angles with the 
pivots which carry the chronometer), will remain horizontal, 
though not without some degree of motion under the 
motion of the ship ; and this gives the balance the further 
advantage of having its weight resting only on the end of 
the axis or verge, a position in which there is much less 
friction than that of a watch carried in the pocket i but 
there it is not of so much consequence, because the balance 
is so much Lighter than a chronometer balance. 

Oomponaated Balances — pendtilum requires scarcely any eom- 
ponsalaon except for ite omi elongation by neat ; but a balance re- 
qmres compensation, not only for its own expansion, winch increases 
its moment of inertia just like the pendulum, but far more on 
account of tbe decrease in the strength of the spnng nnd® mcreased 
heat Dent, in a pamphlet on compensation bidances, gave the 
following results of some experiments with a glass balance, which 
he used for the purpose on account of its less expansibihty than a 
metal one at 32° F , 8606 vibrations in an hour ; at 66°, 8698 6 , 
and at 100°, 8699. If therefore it had been adjusted to go right (or 
8600 times m an horn) at 32°, it would have lost 7^ and seconds 
an hour, or more than three mmutes a-day, for each successive m- 
orease of 34°, which is about fifteen tunes as much as a common 
wire pendulum would lose under the same increase of heat , and if 
a metal balance had been used instead of a glass one the diiference 
would have been still greater 

The necessity for this large amount of compensation having ansem 
from the variation of the elasticity of the sprmg, the first attempts 
at correcting it were by aotmg on the sprmg itself m the ma nn er 
of a common regulator. Harrison’s compensation consisted of a 
compound bar of brass and steel soldered together, having one end 
fixed to the watrii-ficame and the other carrymg two curb pms 
which embraced the sprmg, os was descnbed at fig 2. As the brass 
expands more than the steel, any morease of heat made the bar 
bend j and so, if it was set the ngjit way, it earned the pins along 
the sprmg, so as to shorten it. This contrivance is called a wm- 
pematvm cwrl) ; and it has often been remvented, or applied in a 
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modified form. But tbeie ore two objections to it • the motion of 
the curb pins does not correspond accurately enough to the vaiia- 
tions m the force of the sprmg, and it disturbs the isochromsm, 
which only subsists at certam definite lengths of the sprmg 

The compensation which was next invented left the spring nn- 
tonohed, and provided for the variations of temperature by tbe 
construction of the balance itself. Fig 3 shows the plan of the 
ordinary compensation balance. Each por- 
tion of the nm of the balance is composed 
of an inner bar of steel with an outer one 
of brass soldered upon it, and carrying the 
weights 6,6, which are screwed to it. As the 
temperature increases, the bi-ass expanding 
must bend the steel inwards, and so carries 
the weights farther m, and diminishes the 
moment of inertia of the balance The 
metals are generally soldered together by 
pouring melted brass roimd a sohd steel 
disk, and the whole is afterwards turned and filed away till it leaves 
only the crossbar m the middle lymg flat and the two portions of 
the nm standing edgeways. The first person who practised this 
method of muting them appears to have been Thomas Eamshaw, 
who brought the ehionometer to the state in which it has remamed 
for the last century, with scarcely any alteration except more com- 
plete compensation 

The adjustment of a balance for compensation can only be done 
by trial, and requues a good deal of time It must be done in- 
dependently of that for time, — the former by sbiftmg tbe weights, 
because the neaier they are to the crossbar the less distance they 
will move over as the rim. bends witb them The tuning is done 
by screws with heavy heads (i,t, fig. 3), which are just opposite to 
the ends of the crossbar, and consequently not affected by the bend- 
mg of the nm The compensation may be done approximately by 
the known results of previous experience with similar balances ; 
and many watches are sold with compensation halaucea which have 
never been tried or adjusted, and sometimes with a mere sham 
compensation balance, not even out through. 

Secondary Compensation . — ^When chionometers had been brought 
to great perfection it was perceived that there was a residuary error, 
which, was due to changes of temperature, but which no adjust- 
ment of the compensation would correct. For, if the compensation 
was aihusted for two extreme temperatures, such as 32° and 100°, 
then the chronometer gained at mean temperatures, and, if ad- 
justed for any two mean temperatui’es, it would lose for all beyond 
them. This error was observed, and attempts were made to correct 
it before anybody had pointed out how it arose ; this appeals to 
have been first done m a paper m tbe Nautical Magasane by E J. 
Dent m 1833 ; and he gave the foUowmg illustration of it. The 
variation of the force ot the spring proceeds umfonnly m proportion 
to the temperature, and therefore may be represented by a straight 
Ime mclmed at some angle to another straight Ime oivided mto 
degrees of temperatuie. But the mertia of a balance of the common 
construction cannot be made to vary umformly according to the 
temperature, but will vary more rapidly m cold than heat ; and oon- 
sequentiy its rate of vanatiou can only he represented by a curve, 
and the curve can only be made to coincide with the straight line 
representing the rate of variation of the spring in two points, — either 
two extremes, or two means, or one extreme and one mean pomt. 

The same thing may be shown mathematically, as follows. Let 
r be the distance of the compensation weights 6, 6, m fig. 8 (which 
we may assume for convenience to be tbe whole mass M of the 
balance) firom the centre at some mean temperature, and let dr be 
their increase of distance due to a decrease of some given number 
of degrees ofheat, underthe action of the compensation bars. Then 
the new moment of mertia will be M 2ray-f-<£/®), and the ratio 

of the new to the old will be ) 

IS now too large to be disregarded, as it migbt be in pendulums, 
where the compensation -y is only required to be about ij^th 

of the bi a balance It is found that an equal increase 

of temperature will produce an equal or rather a leas motion ( - dr) 
of the weights towards the centre than from it at any mven pomt ; 
but, nalliTig it only equal, the ratio of the decreased moment of 
2dr ^dr\^ 

mertia to the original one will be 1 

increase and the decrease from the mean amount differ by twice 
Vj m other woi-ds, the moment of inertia of the balance varies 

less m passing from mean to hot temperature than from mean to cold , 
and consequently if it is adjusted for mean and cold it wiH not 
have decreased enough at on equal iacrease from mean to hot, or 
the chronometer will lose, and if adjusted for the two extremes it 
win gain at mean temperatures. 

The correction of this error is called the secondary compsnsation, 



Fig 3. 
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We shall ottb a short descriptiou of the principal classes of inyen- 
tions for this purpose. 

The first that was disclosed was Eiffe’s (sometimes called Moly- 
neux’s)) Gommnnicated to the asti-onomer-royal in 1835. In one 
of several methods proposed hy him a compensation cnrb was used ; 
and, though, for the reasons given before, this will not answer for 
the primary compensation, it may for the secondary, where the 
motion required is very nmch smaller. In another the primary 
compensation bar, or a screw in it, was made to reach a spring set 
witliin it with a small weight attached at some mean temperature, 
and, as it hent farther in, it carried this secondary compensation 
weight along rrith it. The obvious objection to this is that it is 
discontinuous ; but the whole motion is so small, not more than 
the thickness of a piece of paper, that this and other compensations 
on the same principle appear to have been on some occasions quite 
successful. Slolyneux took a patent for a secondary compensation 
exactly the same as this of Eiffe’s, then before the astronomer-royal. 

Another large class of balances, all more or less alike, may be 
represented by E. J. Dent’s, which came next in order of time. 
He described several forms of his invention ; the following descrip- 
tion applies to the one he thought the best. In fig. i the flat 
crossbar rr is itself a compensation bar which 
bends upwards under increased heat ; so that, 
if the weights v, v were merely set upon up- 
right stems rising from the ends of the cross- 
bar, they would approach the axis when that, 
bar bends upwards. But, instead of the stems- 
rising from the crossbar, they rise from the 
two secondary compensation pieces stu, in the 
form of staples, which are set on the crossbar ; 
and, as these secondary pieces themselves also 
bendupwards, theymake the weights approach 
the axis more rapidly as the heat increases ; 
and by a proper adjustment of the height of 
the weights on the stems the moment of inertia of the balance can 
be made to vary in the proper ratio to the variation of the intensity 
of the spring. The cjdindrical spring stands above the crossbar and 
between the staples. 

, 5 represents Losehy’s mercmial compensa-tion balance. 

Besides the -weights D, D, set near the end of the primary compen- 
sation bars B, B, there are small 
bent tubes EE, EE with mercury 
in them, like a thermometer, the 
bulbs being at E, E. As the heat . 
increases, not only do the primary 
weights D, D and the bulbs E, E 
approach the centre of the bal- 
ance, but some of the mercury is 
driven along the tube, thus carry- 
ing some more of the weight 
towards the centre, at a ratio in- 
creasing more rapidly than the 
temperature. The tubes are sealed 
at the thin end, with a little air 
included. The action is - here 
equally continuous with Dent’s, and the adjustments -'for piimary 
and secondary compensation are apparently more independent of 
each other ; and tlii>s modification of Le Roy's use of mercury for 
Compensated balances (which does not appear to have answered) is 
certainly very elegant and ingenious. Nevertheless an analysis of 
the Green-wieh lists for seven years of Air Loseby’s -trials proved 
that the ad-^antage of this method over the others was more theo- 
retical than practical; Dent’s compensa-tion -was the niost snecessfnl 
of all in three years out of the seven, and Loseby’s in only one. 
Loseby’s method has never been adopted hy any other ohronometer- 
maker, whereas the principles both of Eiffe’s and of Dent’s methods 
have been adopted hy several other makers. ' 

A few chronometers have been made with glass balance-springs, 
which have the advantage of requiring very little primary and no 
secondary compensation, on account of the very small variation in. 
their elasticity, compared with springs of steel or any other metal. 

Dent also invented a very different method of effecting the 
primary and secondary compensation at once, and without any 
additional appendage to the balance or addition to the cost. He 
called it the ‘prismatic balance, from the shape of the steel rim, of 
which the section is shown in fig. 6, EG being the brass, and the 
dark -triangle vrithin 
section of the steel part of the 
rim. A prism of cast-steel will 
bend more easily from the 
edge than the other way, and Fio- a 

cox^equently the motion is ' 

greater when it is being curved by heat than when it is pulled 
stmighter by cold, which is exactly what is rvanted. The difference 
IS not quite so great as it ought to bo for complete secondary com- 
peiisation for a very -wide range of temperature, but it is enough to 
give the req^uisite ooinpensatioii for all ordinary vaxiatioas of tom- 
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perature, and chronometers so compensated were found to be also 
more than usually steady in their rate, for even in the best chrono- 
meters there appear every now and then quite capricious variations. 

Several other forms of secondary compensation have been invented 
and found successful, all on the same principle of so arranging the 
compound bars that the weights move more under any given change 
of temperature in hot weather, or when they are nearest to the axis 
of the balance, than in cold when they are farthest off. Notices of 
these may he seen in various volumes of the Eorological Journal. 

The best chronometers, -with all these impi-oveinents, cannot be 
relied on to keep a rate equal to that of a good astronomical clock 
of the usual kind, though they occasionally do so for a short time. 

Watch Sseaperimits. — ^The escapements in practical use are— (1) 
the old vertical escapement, now almost disused; (2) the lever, 
very much the most common in English watches ; (3) the horizontal 
or cylinder, which is equally common in foreign -watches, though 
it was of English invention ; (4) the duplex, which used to be more 
in fashion for first-rate watches than it is now ; and (5) the detached 
or chrenwmeter escapement, so called because it is always used in 
marine chronometers. 

The vertical eseapement is simply the original clock escapement 
(see Clocks, fig. 3) adapted to the position of the wheels in a watch 
and the balance, in the manner exhibited in 
fig. 7. As it requires considerable thickness 
in the watch, it is inferior in going to all 
the others, and no cheaper than the lever 
escapemen-t can now be made ; and for these 
reasons it has gone out of use. I v- 7 

The lever escapement, as it is now uni- ' 

versally made, was invented late in the last century hy Thomas 
ICndge. Eig. 8 shows its action. The position of the lever with 
reference to the pallets is immaterial in prin- 
ciple, and is only a question of convenience in 
the arrangement ; but it is generally such as 
we have given it. The principle is the same 
as in the dead-heat eseapement clock (see 
Clocks, fig. 5), -with the advantage that there 
is no friction on the dead faces of the pallets f 
heyond what is neeessaiy for locking. The [ 
reason why this friction cannot he avoided with \ 
a pendulum is that its arc of vibration is so 
small that the requisite depth of intersection 
cannot be got between the two circles described 
by the end S of the lever and any pin in the 

? endulnm which would work into it ; whereas, in, a watch, the pin 
which is set in a cylinder on the verge of the balance, does not 
generally slip ont of the nick in the end of the lever until the 
balance has got 15® past its middle position. The pallets are under- 
cut a little, as it is called, i.e., the dead faces are so sloped as to 
give a little recoil the wrong wny, or slightly to resist tire unlock- 
ing, because otherwise there would be a risk that a shako of the 
watch would let a tooth escape while the pirr is disengaged from 
the lever. There is also a further provision added for safety. In 
the cylinder which carries the impulse pin P there is a notch just 
in front of P, into which the other pin S on the lever fits as they 
pass; hut when the notch has got past the cylinder it would pre- 
vent the lever from retmming, because the safety-pin S cannot pass 
except through the notch, which is only in the position for letting 
it pass at the same time tliat the impulse-pin is engaged in the 
lever. The pallels in a lever escapement (except bad and cheap 
ones) axe always jewelled, and the scape-wheel is of brass. The 
staff of the lever also has jewelled pivot-holes in expeaisive watches, 
and the scape-wheel has in all good ones, fi'he holes for the balance- 
pivots are now always jewelled, if nothing else is. The scape-wheel 
in this and most of the watch escapements generally beats -Jive times 
in a second, in large chronometers four times ; and the wheel next 
to the scape-wheel carries the seconds-hand. Maedowall’s single-pin 
escapement was adapted to watches exactly as the dead escapement 
of clocks Js turned into the lever escapement of watches. 

Eig. 9 is a plan of the horizontal or cylinder escapement, cutting 
throngh the cylinder, which is on the verge of the balance, at the 
level ot the tops of the teeth of the escape- wheel ; for the trian- 
gular pieces A, B. are not flat projections — 

in the same plane as the teeth, but are 
raised on short stems above the plane of , 
the wheel ; and still more of the cylinder 
than the portion, shown at ACD is cut 
away where the wheel itself has to pass. 

The author of this escapement was 
Graham, anff it resemhlca his dead: i 
eseapement in clocks in principle more 
than the lever escapement does, though much less in appearance, 
because in this eseapement there is the dead friction of the teeth 
against tM cylinder, fii-st on the outside, as here represented, and 
theii on. the inside, as shown hy the dotted lines, during the whole 
vibration of the balance, except that portion which belongs to the 
impulse. The impulse is given by the oblique outside edges Aa, B5 
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of the teeth against the edges A, D of the cylinder alternately The 
portion of the oyhnder which is cut away at the point of action la 
about 80® less than the semieirole. The cylinder itself is mn/ln 
either of steel or niby, and, from the small quantity of it which is 
left at the level of the wheel, it is evidently a veiy dehcate affair , 
and probably this has been the mam reason why, although it is an 
Eng'lish invention, it has been almost entirely abandoned by the 
English watchmakers m favour of the lever, which was originally a 
Erench mvention, though very much improved by Mudge, for before 
his invention the lever had a rack or portion of a toothed wheel on 
its end, workmg mto a pinion on the balance verge, and conseqnently 
it ivas affected by the dead fiiction, and that of this wheel ana pinion 
besides. This used to be called the rack lever, and Mudge’s the de- 
tached lever , but, the rack lever bemg now qnite obsolete, the word 
“detached” has become detached from the lever escapement, and 
confined to the obronomotei, to which it is more appropriate, as wdl 
be seen presently. The Swiss watches have almost universally the 
honzonm escapement. It is found that — for some reason which is 
apparently unknown, as tlie rule certainly does not hold in cases 
seenungly analogous— a steel scape-wheel acts better in this 
escapement than a brass one, although lu some other cases steel 
upon steel, or even upon a niby, very soon thiows off a film of rust, 
uidess they are kept well oiled, while brass and steel, or stone, will 
act with scarcely any oil at all, and m some cases with none. 

The duplex escapement (fig 10) is probably so called becansa 
there is a double sot of teetli m the scape- wheeh — the long ones 
(hke those of the lever escapement m 
shape) for locking only, and short ones 
(or rather npnght pms on the iim of the 
wheel) for giving the impulse to the pallet 
P on the verge of the balance. It is a 
single-beat escapement , ^.e, the balance 
only receives the impulse one way, or at 
every alternate beat, as in the chiono- 
meter escapement, and m a few clock 
escapements which have never come mto 
use When the balance is tumme m the 
direction maiked by the arrow, andamves 
at the position m winch the dotted tooth 6 
has its pomt t^amst the triangular notch 
y, the tooth end shps mto the notch, 
and, as the verge turns ferther lound, the 

tooth goes on with it tdl at last it escapes when the tooth has got 
into the position A , and by that time the long tooth or pallet which 
projects from the verge has moved from p to P, and just come m 
front of the pm T, which stands on the nm of the scape- whed, and 
which now begins to push against P, and so gives the impulse until 
it also escapes when it has arrived at t, and the wheel is then 
stopped by the next tooth B havmg got mto the position 5, with 
its point restmg against the verge, and there is evidently what we 
have called dead finotion between them ; but, as the verge is smaller 
than the oyhnder of the horizontal escapement, and is also made 
of a jewel, the friction does not senousty affect the motion of the 
balance. The impulse is also given very directly across the hue 
of centres, and therefore with very httle friction, as in tiie three- 
legged dead escapement for clocks and m the.obronometer escape- 
ment. A httle impulse is also received from the long teeth on the 
notch ; hut the greatest part of that motion is wasted. As the 
balance turns hack, the mck Y goes past the end of the tooth &, and 
in consequence of its smallness, it passes without visibly affecting 
the motion of the scape-wheel, though of course it does produce a 
very slight shake in passmg It is evident that, if it did not pass, 
the tooth could not get mto the mok for the next escape. The 
objection to this escapement is that it requires very great delicacy 
of adjustment, and the watch also requires to be worn carefully; 
for, u by accident the balance is once stopped from swmgmg back 
far enough to catry the mok V past the tooth end, it will stop alto- 
gether, as it wiU lose stiU more of its vibration the next tune from 
receivmg no impulse. The performance of this escapement, whoi 
well made, and its mdependence of od, are nearly equal to those of 
the detached escapement ; but, as lever watches are now made suffi- 
ciently good for all but astronomical purposes, for which chrono- 
meters are used, and they are cheaper both to make and to mend 
than duplex ones, the manufacture of duplex watches has almost 
disappeared. 

The cfo'miormter or detached escapement is shown at fig. 11, m 
the form to which it was brought by Eamshaw nearly a century 
ago, anil m wHch it has remained ever smee, with the very slight 
differenoe that the pallet P, on which the impulse is given (coire- 
sponding exactly to the pallet P m the duplex escapement), is now 
generally set m a radial direction from the verge, whereas Eam- 
miaw made it sloped backward, or undercut, hke the scape-whed. 
teeth. The early histoiy of escapements on this prinomle does not 
seem to he very clear. They appear to have origmated m Prance ; 
but there is no doubt that they were considerably improved by the 
first Arnold, who died in 1799. Eamshaw’s watches, however, 
generally heat his in trials. 



In fig 11 the small tooth or cam V, on the verge of the balance, 
IS just on the point of unlocking the detent DT from the tooth T 
of the scape-wheel ; and the tooth A will immediately begin to give 
the impulse on the pallet P, winch, m good 
chronometers, is always a jewel set in the 
oyhnder, the tooth V is also a jewel. This 
part of the action is so evident as to requir 
no further notice. When the balance returns, 
the tooth V has to get past the end of the 
detent, without disturbmg it , for, as soon as it 
has been unlocked, it falls against the hanking- 

r E, and is ready to receive the next tooth 
, and must stay theie until it is again un- 
locked. It ends, or lather begins, in a sbffish 
sprmg, which is screwed to the block D on 
the watch frame, so that it moves without any friction ot pivots, 
like a pendulum The passing is done by means of another spring 
TV, called the passmg spnng, winch con be pushed away from 
the body of the detent towaixla the left, but cannot be pushed 
the other way without cairying the detent with it. In the back 
vibration, therefore, as in the duplex escapement, the balance 
receives no impulse, and it has to overcome the slight resistance 
of tile passmg spnng besides , but it has no other fiuction, and is 
entirely detoc/ied from the scape-wheel the whole time, except when 
receivmg the impulse. That is also the case m the lever escape- 
ment , but the impulse m that escapement is given obhquely, and 
consequently with a good deal of friction ; and, besides, the scape- 
wheel only acts on the balance through the intervention of me 
lever, which has the fnction of its own pivots and of the impulse 
pm. The lockmg-palLet T is undercut a httle for safety, and is also 
a jewel m the best chronometers , and the passing spnng is of gold, 
as steel will msL In the duplex and detached escapements, the 
timmg of the action of the different parts requires great care, 
i.e., the adjusting them so that each maybe ready to act exactly at 
the right time , and it is cunous that the arrangement which would 
he geometneally correct, or smtable for a very slow motion of the 
balance, will not do for the real motion If the pallet P were really 
set so as just to pomt to the tooth A in both escapements at tiie 
moment of unlockmg (as it has been drawn, because otherwise it 
•would look as if it could not act at all), it would run away some 
distance before the tooth could catch it, because m the duplex 
escapement the acape-wlieel is then only moving slowly, and in the 
detached it is not movmg at all, and has to start from rest. The 
pallet P IS therefore, m fact, set a httle farther back, so that it 
may amve at the tooth A just at the time when A is ready for it, 
wi'thoiit wastmg tune and force m rumungafter it. This, however, 
seems now to be doubted m practice detached escapement 

has also been made on the duplex plan of having long teeth for the 
lookmg and short ones or pins nearer the centre for the impulse ; 
hut -the advantages do not appear to he worth the additional trouble, 
and ■the force required for imlookiiig is not sensibly diminished by 
the arrangement, as the spnng D must in any case be pretty stiff, 
to pro'vude against the wa'toh being earned m the position m which 
the weight of the detent helps to unlock it 
An escapement called the lever chronomet&r has been several times 
remven-tea, which implies that it has never come into «neral use. 
It IB a combmation of the lever as to the lockmg and the chrono- 
meter as to the impulse. It mvolves a httle drop and therefore 
WMte of force as a tooth of the wheel just escapes at the ' ‘ passing ” 
heat where no impulse is given. But it should be understood (as 
It 18 not by some who wnte on clock-work) that a single-beat racape- 
meat involves no more loss of force and the escape of no more te^ 
than a double one, except the slight drop in the duplex and this 
lever chronometer or others on the same principle 
There have been several eontnvancea imremmievre escapements ; 
hut there are defects in all of them ; and there is not the same ad- 
vantage to be obtained by giving the impulse to a watoh-balance by 
means of some other spring instead of the mainspring as there is m 
turret-clocks, where the force of the tram is mble to very muoh 
greater variations than in chronometers or small clocka 

Tmrlnllon escapements, and a few other things not necessary to 
notice here, are describea in the 7th edition of Sir E, Beckett’s 
(now Lord Qrunthorpe) JRudimentary Treatise on ClaeJes, Watches, 
emd Bells. 

Bepeaters, Keyless Watches, <kc — Bepeating- watches, f.e., watches 
whi^ strike the hours and quarters on pusmng in the handle, are 
now scarody ever made in Englanc^ and witn very good reason, 
for it IB almost impossible to cro-wd into -the space of even a large- 
sized watch the quantiiy of wheels and other thinm required lor 
the repeating work without unduly interfering with the going part, 
and, braides that, the striking work itself is very liable to get out 
of order. 

The •wmdmg of watches without a key is an object for which 
there have been several inventions, and it -poMeases a considerablo 
advantage, besides the mere convenience of being independent of a 
key, for, as there is then no occasion to open it, the ease may be 
to fit more closely, and 'the an is mote completely exolTiaed* 
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and conseq^aently tTie watcli iviU go longer witliout cleaning , and 
it also saves the tincknesa and the coat of a double back to the 
case. The first plan of the land was that of pulling out the knob 
of the handle, which went into the watch, and had a gathering 
chek attached to it which wound up the fusee, or the barrel, by 
means of a latchet. But this was not found to answer it was 
hahle to get ont of order , and, moreover, at every time of winding 
fresh air was pumped into tlio watch, which soon produced in^unons 
effects A far better plan is that of comhmmg the two ohjects of 
winding and setting the hands by means of the handle, in. tlie 
Tnn.-nTim we shall now desciabe. In fig 12 cZ is a wheel on the 
barrel, with bevelled 
teeth, and there is an- 
other small bevelled wheel 
on a spmdle 6, which ends 
in a miBed head a, within 
the handle or pendant; 
these two wheels cannot 
conveniently he arranged 
so as to work into each 
other without the inter- 
ventiott of a third between 
them, which is marked e 
in the left-hand section 
It is easy to see that turn- 
ing the milled head will 
wind up the barrel. The 
same arrangement might of course he applied to the fusee, though 
it would increase the size ; hut in fact these watches are m«mo 
Without one, and the practice is increasing The windn^ wheel 
d is also made with the weU-lmown contrivance of Breguet, 
known by the name of the “ tipsy key” when applied to a common 
winding key, which enables you to turn the handle the wrong way 
without domg anything except moving a ratchet-wheel over its 
click, and consequently without straining the watch in attempting 
to vnnd at the wrong way. The some handle and wheels are also 
made use of to set the hands, thus — there is a small wheel /which 
turns on a stud at the end of ihe lever /yA, and as tlie lever turns 
on a pivot at when ila end A, which just projects through the 
rim of the watch, is pushed on one side, the wheel /will then be 
thrown into gear with the wmdmg wheel d and the hour pmion in 
the middle of the watch ; and consequently, if the handle is then 
turned, it will altar the himds, just os they are usually altei“ed from 
the hack by a key m foieign watches, so that the face need never 
ha opened. Of coui’se, whue this is doing, you do at the same time 
wmd up the watch a little if the hand hw to he turned the way for 
winding ; hut that is of no consequence, except that yon cannot 
put the hands forward* inmiediately after you have cranpletely 
wound up the watch There are various other arrangements for 
wind^ and setting by the handle substantially on the same 
principle The ring is difficult to fix firmly when flexible on a 
stud perforated for the winding arbor, as no screw can go through 
it. The ring and the stud should he made in one piece. There is 
no use in it being hinged, as usual 

In the chronograph watch there is, in addition to the centre 
seconds-hand, an rnidependent seconds-hand which, when not in 
operation, stands at zero Pressure on the crown-picce acts succes- 
sively (l) on a starting motLon, (2) on a stoppmg motion, and (3) on 
, 8 which sends the hand Wk by the shortest path to zero 

’Waichas are also made with what are called seconds-hands, 
^the two hands hang in their ordinary state together and appemr- 
ing as one, hnt when you push in a knob one of ttem is stopped, 
while the other goes on j the tuna shown by the stopped one m of 
course the tune of the observataon. Sometimes tins is done hy 
merely conneetmg the hands by a very slight spiral spring, which 
will allow itsdf to be untwisted one or two coils without stoppang 
the watch . ; and, as it cannot ha of any use to stop the seconds- 
hand long^than a minute, this seemi to answer, ^era is, how- 
ever, another plan, in which, these two hands, or at least the socket 
of one and the arbor of the otlier, are connected by a pair of fhalfa 
sBt obliquely on the arbor and the socket respectively, so liiai^ 
whenever the spring which keeps them together is allowed to act, 
at hringa the loose hand np to the hand fixed on the arbor; and it 
^foes not signify how long it m^ he stopped by throwing the fliaka 
of ettfimoi One of the disks is heart-shaped, and is conneeted 
with,tth®'"Other by a spring, forming what is c^ed 0 , 3 'wmper 

I'm ih® ^ eleqtncm en^eers and others who are brought 
withini- the inf fe en o e nf powaiml eleotneaL machinery, it has been 
fGundneoessarytomfrodttcenon-magnetizable watches At present 
this is best seetmed by matoig the balance of silver orjplatmum 
alloy, and tte balance spring of gold or palladium. TSe use of 
steel m moving parts of the'wor^ is carefully avoided, and thus 
fairly good tteekeapem indiffeasutto magnetio influences are pro- 
duced. 

The introduction of machinei^ for ihe manullactare of watdh 
movements has had ihe efiEact of grCatly 'cheapening the commoner 
class of watches, and yet supplying a fisuritysaiaafaetary timekeeper. 
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It is in America that the application of machinery to watchmaking 
has found its greatest development, and its success has enabled the 
Amencan manufacturers to obtain considerable foothold in the 
European maakot for cheap watches But watch movements are 
also now veiy extensively made hy machinery in Bumingham, 
Coventry, and sevei-al Lancashire towns 

Under the auspices of the Boyal Society a department has been 
established at Kew observatoiy for the testmg and certifying of 
watches in respect of their compensation for vanations of tempera- 
ture, and their uniformity of motion in different positions. 
Watches which obtain certificates of the fiist class have also 
awarded to tliem merit marks up to 40 for complete absence of 
variation in daily mte, 40 for absolute freedom from change of rate 
m different poafrona, and 20 for perfect compensation for variations 
of temperature. The testing establishment boa only been insti- 
tuted for a few years ; but its services are bemg lar^ly sought by 
manufacturers of the high class of watches, who have laboured 
With equal zeal and success to keep the English-made watch tin- 
approached by the product of any omer nation (G.) 

WATEE,^ as everybody knows, is a generic term 
whicli includes a great variety of different substances 
But when we compare any two species we always find 
more of agreement than of difference in properties which 
suggest that all waters consist essentially of the same 
thmg, which is only modified differently in the several 
varieties hy the nature or proportion of impurities This 
surmise is confirmed hy the results of scientific inquiry. 
In all ordinary waters, such as are used for primary 
purposes, the impurities amount to very little by weight — 
as a rule to less than T^o-th of 1 per cent. 

Of all natural stores of water the oceem is by far the 
most abundant, and from it all other water may be said 
to be derived From the surface of the ocean a continuous 
; stream of vapour is rising up mto the atmosphere to be 
: recondensed in colder regions and precipitated as ram, 
snow, or sleet, (fcc Some -^ths of these precipitates of 
course return directiy to the ocean ; the rest, laihng on 
land, collects into pools, lakes, rivers, dec., or else penetrates 
mto the earth, perhaps to come to light again, or to be 
brought to hght, as springs or wells 

As aJl the sahue components of the ocean are non- 
volatile, rain-water, in its natural state, can be con- 
taminated only with atmospheric gases — oxygen, nitrogen, 
and carbonic acid. So we should presume, and so it is, 
except that these gases, having different rates of solubility, 
are not associated in rain-water (or natural water generally) 

! in the proportions characteristic of their source. Thus, 

I for instance, while atmospheric air contains 21 per cent, 
by volume of oxygen, a solution of air in water contains 
about 34*0 per cent of that gas Besides, rain-water, for 
the reason stated, contains perceptible traces of ammonia, 
combined as a rule, at least partly, with nitric acid, which 
latter is being produced wherever an electric discharge per- 
vades the atmosphere. This electrically-produced nitrate 
of ammonia forms no doubt the pnmary source of all organic 
nitrogen. 

Lake waters, as a class, are relatively pure, especially 
BO if the mouutaiu slopes over which the rain collects into 
a lake are relatively free of soluble compouents. As an 
example we may refer to the water of Loch Katrine 
(Scotland), which is almost chemically pure, apart from 
small, but perceptible, traces of richly carboniferous matter 
taken up from the peat of the surrounding hills, which 
impart to it a faint brownish hue, while reaSy pure water 
is blue. 

Bivffr water varies v^ much iu composition even in 
the same bed, as a river in the course of its journey towards 
the ocean pa^es from one kind of earth to others; whil^ 
compaxed with spring-waters, relatively poor in dissolved 
salts, rivers are liable to be contaminate with more or less 
of suspended matter. 

Spring waters, having been filtered through more or 



Compare Chemibcsy, yoL v. pp, 4S3-486, and Sba WAiJEa. 
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less considerable strata of earth, are, as a class, clear of 
suspended, but rich in dissolved, mineral matter. Of 
ordinarily occurring minerals only a few are perceptibly 
soluble in water, and of these carbonate of hme, sulphate 
of lime, and common salt are most widely difbised. 
Common salt, however, in its natural occurrence, is very 
much localized, and so it comes that spring and well 
waters are contammated chi^y with carbonate and sulphate 
of lime. Of these two salts, however, the former is held 
in solution only by the carbonic acid of the water, as 
bicarbonate of hme. But a carbonate-of-hme water, if 
exposed to the atmosphere, even at ordinary temperatures, 
loses its carbonic acid, and the carbonate of hme crystaUizes 
out The fantastically shaped “stalactites ” which adorn 
the roofs and sides of certain caverns are produced in this 
manner. 

In the relatively rare cases where a sprmg water in the 
course of its migrations meets with a deposit of common 
salt or other soluble salts, it dissolves more or less of these 
and becomes a salt-water. Most salt-waters ore substan- ' 
tially solutions of common salt (chloride of sodium), 
associated with only httle of salts of potash, and magnesia. 
But there are exceptions; in the so-c^ed “bitter waters” 
the dissolved matter consists chiefly of sulphate of magnesia 
and other magnesia salts. 

Immense quantities of carbonic acid gas are being con- 
stantly produced in the interior of the earth, probably by 
the action, at high temperatures, of steam on the carbonates 
of lime and magnesia Some of it collects and is stored 
up temporarily in cavities, but the bulk streams out into 
the atmosphere, invisibly as a rule, through what one 
might call the capillaries of the earth’s body, but here and 
there it unites into veins and arteiies and comes forth, it 
may be, as a mighty carbonic acid spring Carbonic acid 
being one and a half times as heavy as atmospheric air, it 
may collect into pools or even lakes ; the “ Dog’s Grotto,” 
near Naples, and the “ Valley of Death,” in Asia Minor, are 
illustrative examples ; but, carbonic acid bemg a gM, and 
consequently difEusible, such lakes can maintain their level 
only if there la a constant and abundant supply of the gas 
from below, 

A far more frequent occurrence is that a mass of water 
and a mass of carbonic acid meet within the earth As a 
rule, the pressure on the gas is more than one atmosphere, 
and the supply of the gas is abundant The water then 
takes up considerably more carbomc acid than it would 
under ordinary atmospheric pressure, and if an outlet be 
provided, perhaps artificially by a boring, a frothy mass of 
carbonic-acid water comes forth as a fountain, sometimes 
of great volume. Such carhonic-acid waters are met with 
in many parts of the world, — chiefly, however, in Germany. 
The well-known Apollinaria water is an example In tl^ 
connexioni we may refer also to the sqffiom of Tuscany — 
jets of steam charged with ammonia or vapour of boric acid, 
which condense in the air and collect into “ lagoons ” of 
(substantially) a very dilute solution of boric anid Bone 
acid waters, however, appear to be entirely confined to a 
limited district in Tuscany to the south of Volterra. 

In addition to its natural components, water is hahle to be con- 
taminated through accidental influxea of foreign matter. Thus, 
for instance, aU the Scottish Highland lochs are brown through 
the presence in them of dissolved p^ty matter Eivers flowing 
through, or wells* sunk in, popnlous distncts may be oontaminated 
with excramentitioua matter, discharges from mdustnal establish- 
ments, itc Our instmct rebels against the dnhking of a contam- 
inated water, and it guides us correctly Hot that those organic 
compounds are m themselves hurtful An otherwise pure water, 
contaminated with, say, one ten thousandth of its volume of nnne, 
might be draut with perfect confidence. Yet the presence of 
especially nitrogenous organic matter is a senons source of danger, 
iTilflTvmiili as such matter forms the natural food or soil for the 
development of imero-orgoniams, mcludmg those kmds of bacteria 
whnh W now supposed to propagate infectiouB diseases. ..Happily 
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nature has provided a remedy. The nitrogenous organic matter 
dissolved in (say) a river speedily suffers dismtegration by the action 
of certain kinds of bacteiia, with formation of ammonia and other 
(harmless) products of simple constitution , and the ammonia, again, 
13 no sooner foimed than, by the conjoint action of other bacteiia and 
atmospheric oa.ygen, it passes first mto (salts of) nitinus and then 
nitnc acid A water which contains combined nitrogen m the form 
of nitrates only is, as a rule, safe organically , if nitiites are present 
it becomes liable to suspicion , the presence of ammonia is a worse 
symptom , and if actual nitrogenous organic matter is found in 
moie than microscopic traces the water is possibly (not necessarily) 
a dangeious water to dnnk 

Wanklyn’s method of water analysis is based upon these ideas 
Starting with half a litie of the water, he distils it with a small 
quantity of carbonate of soda, and in the distillate determines the 
ammonia coloiimetiically with Nessler’s reagent (see MnncunT, voL 
XVI. p 84) When all the saline ammonia {the free ammonia) la 
thus eliminated, alkaline permanganate of potash is added to the 
residue and the distillation lesumed. Pait of the nitrogen of the 
or^mc matter is elimmated as ammonia ; it is determined in the 
disMlate, by Hessler’s reagent, and reported as albumenoid am- 
monia The results aro oustomanly referred to one milbon parts 
of water analysed To give an idea of the older of quantities here 
dealt with, let us say that a water yielding 0 1 part of fiee and 0 1 
part of albnmenoid ammonia would be condemned by aiw chemist, 
as possibly dangerous The peaty waters of the Scottish Highlands, 
however, contain much of both ammonias, and yet are drunk by the 
natives with perfect impunity. 

All waters, unless very impure, become safe by boiling, which 
process kills any bactena or germs that may be present 

Of the ordinary salme components of waters, soluble ma^esia 
and lime salts are the only ones which are ob;iectionable sanitarily 
if pieaent in relatively large proportion Carbonate of lime is 
harmless ; but, on the other hand, the widely duShsed notion that 
the presence of this component adds to the value of a water as a 
drinking water is a mistake The farinaceous part of food alone 
18 snfficieut to supply all the lime the body needs , besides, it is 
questionable w'bether hme introduced m auy othei form than that 
of phosphate is available for the formation of, for instance, bone 
tissue 

The fitness of a water for washmg is determined by its degree of 
softness. A water which contains hme or magnesia salts decom- 
poses soap with torniatiou of insoluble lime or magnesia salts of the 
tatty aci& of the soap used. So much of the soap is simply wasted, 
only the surplus can effect any cleansing action. An excellent 
and easy xnewod for the determination of the hardness of a water 
has been devised by Clark. A measmed volume of the water is 
pinpfld in a stoppered bottle, and a standard solution of soap is 
then dropped m from a graduated vessel, until the mixture, by 
addition of the last drop of soap, has acquired the property of 
throwing up a peculiar kind of creamy froth when violentiy flhiien, 
which shows that all the soap-destroying components have been pre- 
cipitated, The volume of soap requii'ed measures the hardness of the 
water. The soap-solntion is referred to a standard hy means of a 
water of a known degree of hardness prepared from a known weight 
of carbonate of hme by converting it into neutral chloride of cal- 
cium, dissolvmg this in water and dilutmg to a certain volume. A 
water la said to have “ 1, 2, 8, . . a degrees of hardness,” if it is 

equivalent m soap-destroying power to a solution of carbonate of lime 
nmitniTiiTig 1, 2, S, . , . n. gituns of this salt per unpenal gallon. 

That part of the hardness of a water which is actually owing to 
carbonate of bine (or magnesia) can easily be removed m two ways. 
(1) By boilmg, the free carbonic acid goes off with the steam, and 
the carbonate of lime, bemg bereft of its solvent, comes down as a 
precipitate which can he removed hy filtration, or by allowing it 
to settle, and decantmg off the dear supernatant liquor. A 
method of Clark’s is to mix the water with j'ust enough of muk of 
Iitha to eonvert the free carbonic acid into carbonate. Both, this 
and the origmal carbonate of lime are precipitated, and can be 
removed as m the first case. See p 409 wfra 

TiWi any uncontanunated natural water pure watw is epily pre- 
pared. The dissolved salts are removed by distillation , if care he 
taken that the steam to be condensed is dry, and if its condensation 
be effected within a tube made of a suitable metal (platmum or 
silver are besf^ but copper or block tm work well enough for 
ordmaiy purposes), the distillate can contain no impurities except 
atmosphenc gases, which latter, if necessary, must be removed by 
boiling the c&tilled water in a narrow-necked flask until it b^ins 
to “bump,” and then allowing it to cool in the absence of air. This 
latter operation ought, strictly speaking, to be performed m a silver 
or pinririTim fififtk, as glass is appreciably attacked hy hot water. 
For most pi^osea dnSlLad water, taken as it comes from the con- 
denser, IS Buffeently pure 

Pure water, being so easily procured m any quantity, is used 
largely as a stondaid of reference in metrology and m the quantity 
tive definition of physical properties Thus a ** gallon” is defined 
as the volume at 62^ P. of a quality of water whose nncorrected 



400 


W A T — W A T 


mass, as deterroined by weighing in air of 30-inch pressure and 
62° F. of temperatoro, is equal to 10 fib avoirdupois The kilo- 
gramme in like manner is the mass of 1 cubic decimetre of water, 
measured at the temperature corresponding to its m axim um density 
(4“ 0 ). The two fixed points of the thermometer correspond— the 
lower (0° 0., or 82° F ) to the temperature at which ice melts, the 
upper (100° C or 212° F ) to that at which the maximum tension 
of steam, as it rises from toiling water, is equal to 760 mm^ or 30- 
inch mercury pressure. 30 mehes being a little more than 760 mm , 
212° F is, strictly speaking, a higher temperature than 100° C , 
tut the difference is very tnflmg. Specific heats are customarily 
measured by lhat of water, which la taken as — 1 . All other specific 
heats of hquids or solids {[with one Bohtnry exception, formed a 
certain strength of aqueous methyl alcohol) are less than 1. The 
temperate character of insnlar climates is raatly owmg to this 
property of water. Another physio^aphically important peculi- 
anty of water is that it expands on ireezmg (into ice), whQe most 
other hqmda do the reverse. 11 volumes of ice fuse mto only 
10 volumes of water at 0° 0.; and the ice-water produced, when 
brought up gradually to higher and higher temperatures, again 
exhibits the very exceptional property that it contracts between 
0° and 4° 0 (by about rirhnT of its volume) and then expands 
again by more and more pei degree of increase of temperature, so 
that the volume at 100° 0 is 1 043 times that at 4° 0 Imagme 
two lakes, one containing ordinaiy water and another containing & 
liquid winch differs from water only in this that it has no maxi- 
mum density. Imi^ne both to be, say, at 6° 0 , and cold wmter 
weather to set in Both lakes become colder, bemg cooled down 
by convection until they are at 4° C The imamnary lake then 
continues losing heat in the same way ; in the red lake the colder 
water flouts on the surface and the underlying mass of water can 
lose heat only by the alow process of conduction. The real lake 
retains its heat more tenaoioudy, but for the reason stated will 
draw a sheet of ice, while the imagmary lake is still on its way to 
0° 0. The latter, indeed, if the wmter is short, may fail to freeze 
altogether, while the former does freeze superficially In either 
the freezii^ is a slow process, because for every pound of ice pro- 
duced 80 pound-centigrade units of heat are set free Let ns now 
assume that, after even the imaginary lake had drawn a sheet of 
ice, warm weather seta in. In either case a layer of hg[uid water 
of 0° 0. is formed on the ice, and through, it the heat from the idr 
travels, in the imagmarycase by slow conduction, in the real case 
by quick convectiou. ^e real ice is the first to disappear, and 
the upper strata of relatively cold water will soon come up to 4° G. 
by the prompt effect of convection, while in the case of the imagin- 
ary lake it t^es a far longer time before all the mass has come up 
to 4° 0. by conduction. From 4° 0 upwards, heat is taken in at 
the same rate on both sides. 

In former times water was viewed as an ** element,” and the 
notion re m ained iu force after this term (about the tune of Boyle) 
had assumed its present meamog, althoi^h cases of decompoaitLon 
of wat^r were familiar to chemists. In Boyle’s time it was abeady 
well known that iron, tin, and me dissolve m aqueous munatio 
acid or vitriol with evolution of a sfanking inflmmable gas. Even 
Bwle, however, took this gas to be ordinary aw contaminated with 
inflammahle sthiking oils. TMs view was held by aU chemists 
until OavendMi, before 1784, showed that the ^ referred to, 
properly pnrifieo, is free of smell and constant in ita propmrbes, 
which, ate widely different from those of air, — ^the most important 
point of diflference being that the gas when kindled in air bums 
with evolution of much heat and formation of water. Cavmidish, 
however, did not satisfy himself with merely proving this feet 
flualitativaly} he deternuned the quantitative relations, and found 
that it takes very nearly 1000 volumes of air to hum 42S volumes 
of “hydrogen” gmi ; bpt lOOO volumes of air, again, according to 
Cavendish, contain 210 volnmes of oxygen, hence, vary nearly, 
2 volnmes of hydrogen take up 1 volume of oxygen to become 
water. This important discovery was only confirmed by the sub- 
sequent experiments of Humboldt and Gay-Luasao* which were no 
more competent than Cavendish’s to prove that the anxplus of 8 
units (428 volumes instead of 420) of hydrogen was an observa- 
titinal error, D.) 

[ "y^^plilBTJET, ft cityr in ITewliaven county, Con- 
States, is situated on the Kan^tu^ river, 
77 pf New York, at the junction of three 

raihrda^olii^tmg it-with Bridgeport, Hartford, and Meri- 
da It hj oobnists from Hartford in 1677, 

and bote si frame of Mattatuck The land, 

tocity and -hUljr, was lEtmoinfe and the inhabitants 

began to tom to mfrndEictei^ pUrsoits, iu a hurabla-vray,, 
before 1800. But the growth-ia popuIatiGit and busiaeas 
was very slow, tiE the civil tyar erbated such fr demand 
for brass and mannfactmed of that rfrbtfrl that the 

moall factories rapidly grew iu number and siae, and "Water- 


bury has now become the centre of the brass industry in 
the United States. Its factories represent an outlay of 
10 million dollars, and turn out a great quantity of sheet 
brass and copper, wire, and tubing, with a multitude of 
small articles — clocks, watches, lamps, pins, silver-plated 
ware, &c The population, wMch is largely German and 
Irmh, was 17,806 in 1880, and is now (1888) believed to 
approach 27,000. The city is well lighted by electric 
lights, and supplied with pure water from a spnng-fed 
reservoir 6 miles distant. A free loan and reference 
bbrary, founded in 1868, contains 42,000 volumea 
Waterbury was incorporated as a city in 1853. 

WATERFOED, a maritime county of Ireland, in the 
province of Munster, is bounded E by Waterford Harbour, 
separating it from Wexford, N. by Kilkenny and by 
Tipperary, W. by Cork, and S by the Atlantic Its 
greatest length from east to west is 62 miles, and its 
greatest breadth from north to south is 28 miles The 
total area is 461,552 acres, or about 721 square miles. 
The coast-bne is in some parts bold and rocky, and is in- 
dented by numerous bajrs and inlets, the principal being 
Waterford Harbour ; Tramore Bay, with picturesque cliffs 
and some extensive caves, and noted for its shipwrecks, 
on account of the rocky character of its bed ; Dungarvan 
Harbour, much frequented for refuge in stormy weather ,* 
and Youghal Harbour, partly separating county Waterford 
from county Cork. The surface of the county is to a large 
extent mountainous, especially towards the west and north- 
wesl^ consisting chiefly of metamorphosed Lower Silurian 
roefc^ the valleys being occupied by Carboniferous Lime- 
stone. Ther^ is also evidence on an extensive scale of 
former glacial action. The Knoefcmealdown Mountains, 
which attain a height of 2609 feet, form the northern 
boundary with Tipperary. A wide extent of country 
between Clonmel and Dungarvan is occupied by the two 
ranges of the Commeragh and Monavallagh Mountains, 
rea^ng in Knockanariau a height of 2478 feet To the 
south of Dungarvan there is a lower but very rugged 
range, called the Drum Hills. The south-eastern division 
of the couniy is for the most part level, consisting chiefly 
of clay slate interrupted by patches of primitive hmestone, 
and also by conglomerate and basalt, forming in some parts 
of the coast lofty columnar cliffs. Coal and iron were 
formerly wrought but the only mineral product now of 
importance is copper, the mines at Knockmahon ranking 
next in Ireland to those at Berehaven. Lead mining, for- 
merly prosecuted with some success, has now practically 
ceased. Lime is abundant, and coralline sea-sand is ob- 
tained, Slate is quarried in considerable quantities at 
Lismore^ and there are also quarries of valuable sandstone 
and of marble. Ochres and clays for the manufacture of 
eartlienware are also obtained. Though Waterford has 
benefited in its communications by the important nvers in 
ite vicinity, the only large river it can properly claim as 
bdonging to it is the Blackwater This enters the county 
to the east of Fermoy, and flows eastward along a trough 
of Carboniferous Limestone to Cappoqnin, where it turns 
abruptly southwards, to fall into the sea at Youghal Har- 
bour. At its junction with the Bride below Oappoquin it 
is navigable for vessels of 100 tons burden. Waterford 
Harbour maybe called the estuary of three important rivers, 
the Sum, the Nore, and the Barrow, but neither of the last 
two touches the county The Suir reaches it at its union 
with the Nier about 8 miles from Clonmel, and thence 
forma its northern boundary with Tipperary and Kilkenny, 
It k navigable for vessels of 800 tons burden to Waterford, 
for barques and large lighftrs to Oarrick-on-Suir, and for 
boats of 60 tons to Clonmel 
4.gr^x!viliiwrs . — Tbe land is generally better adapted for pasturage 
than for tillage, althon^ there are considerable tracts of rich soil m 
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the aouth-eastem distncte The total number of holdings m 1886 
was 10,188, of which 26 were above 600 acres in extent, 1029 between 
100 and 600 acres, 1660 between 60 and 100 acres, 2726 between 16 
and 60 acres, 2630 between 1 and 16 acres, and 2217 did not exceed 
1 acre Out of a total of 466,198 acres onl 7 88,968 acres, or 18*4 
per cent , were under crops, 236,801 acres, or 61 7 per cent , were 
under grass , 880 acres f^ow , 19,317 acres, or 4*2 per cent, woods 
and ^ntationa; 22,791 acres, or 6 0 per cent, bog and marsh, 
76,187 acres, or 16 7 per cent, barren mountain land; and 17,854, or 
8*9 per cent , water, roads, fences, &c. Smce 1869 the area under 
crops has decreased nearly a third, the amount in that year being 
116,940 aci-es. Oom crops occupied 69,848 acres in 1869 and only 
86,461 in 1886, the areas under wheat in these years being respec- 
tively 28,671 and 1826 acres, imder oats 82,626 and 82,795 acres, 
andundei barley, here, &c., 8661 and 1340 acres The area under 
green crops in 1869 was 88,218 acres, and in 1888 it was 24,436 
acres, the areas under potatoes in these years being respectively 
23,886 and 14,361 acres, under tumipa 10,886 and 8171 aiares, 
and under other green crops 4042 and 3904 acres. Horses between 
1869 and 1886 diminished from 14,184 to 12,794, of which 9122 
were two years old and upwards, but cattle mcreased from 84,440 
to 102,878, of which 89,428 were milch cows, andsheep from 42,408 
to 65, 806, while pigs decreased from 65,701 to 44,610 The number 
of mules m 1886 was 942, of asses 4319, of goats 6510, and of poultry 
268,068. 

In 1876, according to the Retivm qf Owners of Zand, Waterford 
was divided among 814 proprietors, possessing 464,937 acres at an 
annual valuation of £276,842, or an average of about 12a. 2d per 
acre. The estimated extent of waste lands was 880 acres. Of the 
owners 600 possessed one acre and upwards. The number of large 
estates is exceptionally ^at The followmg possessed upwards of 
8000 acres ■ — ^nmrquis ofWaterford, 89,884; Lord Stuart de Decies, 
80,823 ; duke of Devonshire, 27,484; E. A. Oheamley, 18,166; 
Edmond Do La Poor, 13,448; John Palisser, 9826, Lord Ashtown, 
9436; Sir J. H. Keane, Bart., 8909; and Su E. J. Musgrave, Bart, 
8282 

Manufactures and TraAe — The woollen manufacture, except for 
private use, is now practically extmct, but the cotton manufacture 
is still of some importance There are also breweries, distiUenes, 
and a large number of flom -mills. Sea-fishing is prosecuted chiefly 
at Dungarvan. There are valuable salmon fisheries on the Black- 
water and the Smr. 

BmZways —Prom the city of Waterford the Waterford and Central 
Ireland line goes northwards by Kilkenny, the Waterford and 
Limerick ^ Carrick-on-Suir and Clonmel to Limenck, Ihe Water- 
ford and Tramore to Tramore, and the Waterford, Dungarvan, 
and Lismore to Lismore, where it joins a branch of the Great 
South-Western. 

Adrmnistration and Fo^latton. — Prom 119,467 in 1812 the 
population mcreased by 1841 to 196,187, hut by 1861 it diminished 
to 184,262, by 1871 to 128,310, and by 1881 to 11^768 (males 
54,618, fei:^ea 68,160), or 8'5 ]^r cent, less than m 1871. The 
total number of emigrants from 1st May 1867 to 81st December 
1878 was 67,080, and to Slat December 1886 it was 79,240. In 
1880 the number reached 2676, and m 1886 it was 1838. Eie 
county is divided into 8 baronies, with 82 parishes and 1667 town- 
landa The principal towns are Waterfora (population 29,181), 
Dungarvan (6306), Tramore (2086), Portlaw (1891), and Lismore 
(1860^). Before the Eedistribution Act of 1886 the counly returned 
two members to parliament, the borough of Waterford two, and 
Dungarvan one, — Clonmel, which is partly in Waterford, also re- 
turn^ one The county now returns two members, for the East 
and Wwt Divisions respectively, while the county of the city of 
Waterford retuma one member, and Dungarvan and Clonmel have 
been disfranchised. It is m the Leinster circuit, and assizes are 
held at Waterford, and quarter sessions at Lismore, Dungarvan, 
and Waterford, It is in the Cork military district^ and there is 
a bri^do depfit at Clonmel, and barrack stations at Dungarvan 
and Waterford, The Catholics formed 94'8 per cent, of the 
population in 1871 and 96 0 in 1881, the Episcopalians in the 
same years 4*1 per cent. The proportion of persons who could 
read and write m 1871 was 367 per cent, and m 1881 it was 
46 8 ; m 1881 10 6 per cent could read but could not write, and 
48*6 could neither read nor wnte, — 14*8 per cent hemg under 
seven years of age 

Sistory and Ardngwims. — ^In the 9tli century the Danes landed 
in the cUstnct, and afterwords made a permanent settlement liiere. 
There are m the county a considerable number of harrows, duns, 
cromlechs, and mmilftT relics of the ancient inhabitants At Ard- 
more there IS a round tower 97 feet in height and near it a huge 
rath and a large number of circular entrenchments Waterford 
was one of the twelve counties into which King John, in 1206, 
^vided that part of Ireland which he nommally annexed to the 
TBriplisTi crown. On account of the convenience of the city as a 
place, many subsequent expeditions passed through the 
county dfrected against disaffected or rebeUious tnbes. In, 1444 
the greater part of it was granted to James, earl of Desmond, and 


m 1447 it was bestowed on John Talbot, earl of Shrewsbury, who 
was CTeated earl ofWaterford The county suffeied severely during 
the Desmond rebelbon, in the reign of Elizabeth, as well as m the 
rebellion of 1641 and during the Cromwellian period Among the 
old castles fecial mention may he made of Lismore, onginally 
erected by John, afterwards king of England, m 1186, but now 
m great part comparatively modem The chief ecclesiastical re- 
mains are those of the chancel and nave of the cathedral of 
Ardmore, where a monastery and oratory were founded by St 
Declan m the 7th century. The see of Ardmore was abolished 
in the 12th century 

WATERFORD, a city, county of a city, municipal and 
parliamentary borough, and the chief town of the above 
county, is finely situated on the south hank of the Suir 
4 miles above its junction with the Barrow, at the head of 
the tidal estuary called Waterford Harbour, and ou several 
railway lines, which afford it convenient communication 
with, all parts of Ireland It is 32 miles west of Wexford, 
76 north-east of Cork, and 97 south-south-west of Dublin. 
The Suit is crossed by a wooden bridge of thirty-nine arches, 
and 832 feet long, connecting Waterford with the suburb of 
Ferrybank. The town is built chiefly along the banks of 
the nver, occupying for the most part low and level ground 
except at its western extremity. The modem Protestant 
cathedral of the Holy Trinity, generally called C^irist 
Church, a plain structure with a lofty spire, occupies the 
site of Idle church, built by the Danes m 1096. Near it are 
the episcopal palace and deanery. There is a handsome 
Cathohc cathe^al, erected at a cost of £20,000 ; and the 
training seminary for priests called St John’s College 
d^erves notice. The prmcipal secular buildings are the 
town-hall, the county and city courts and prisons, the new 
custom-house, erected in 1876, at a cost of £9000, the 
barracks, and the union workhonse. At the extremity of 
the quay is a large circular tower, called Reginald’s Tower, 
forming at one time a portion of the city -walls, aud occupy- 
ing the Bite of the tower huilt hy Reginald the Dane in 
1003 Near the summit one of the balls shot from the 
cannon of Cromwell while besieging the city is still em- 
bedded in the wall There are a number of hospitals and 
similar benevolent institutions, including the leper house 
founded in the reign of King John, now possessing an 
income of £1000 a year, and made use of practically as 
an infirmary. The town possesses breweries, salt-houses, 
foundries, and flour-mills; and there is a large export 
trade in cattle, sheep, and pigs, and in agricultural pro- 
duce. The population of (die city (area 10^,059 acres) in 
1871 was 29,979, and in 1881 it was 29,181. 

"Waterford Harbour is a wuidiiig and weD-sheltered hay, formed 
bytiie estuary of the river Suit, and afterwards by the jomt estuary 
of tills Here and Barrow. Its length to the sea is ahont 16 miles. 
Its entrance is ahont 24 miles wide, and is wdl lighted by a fixed 
bright light on the ancient donjon of Hook Tower (180 feet in 
hemht), hy a red light on Dunmore pier, and hy two leading lighls 
at JJuncannon. The quay, atwhioh vessels of 2000 tons onrden 
can discharge, was enlaiged in 1705 hy the removal of the city 
walls, and is about li miles in len^h. At Ferryhank, on the 
Kilkenny side of the nver, there is a Siiphnilding yard with patent 
slip and gravmg dock. By the Smr there is navigation for haiges 
to Clonmel, hy the Barrow for sailing vessels to Hew Eoss and 
thence for barges to Athy, and by the Note foi barges to Inistiogue. 
The total number of vessels connected with the port in 1885 was 
38, of 6246 tons. The number of British and foreign voxels that 
entered the port in the same year was 1784 of 6S0,D92 tons, while 
1256 of 412,826 tons cleared. 

Anciently Waterford was called (h^m-na-gTOiffb, the haven of 
the sun. By early writers it was named Menapia. It is supposed 
to have existed in ve^ early times, but first acqmred importance 
under the Danes, of whom it remained one of the principal strong- 
holds until its capture by Strongbow in 1171. On 18th October 
1172- Hemy II landed near Waterford, and he here received the 
hostages of the people of Munster It became a cathedral city in 
1096. Prince John, afterwards king of England, who had been 
declared lord of Irdand in 1177, landed at Waterford in 1186. 
After ascending the English throne he in 1204 granted it a fair, 
and in 1206 a charter of incorporation. He landed at Waterford 
in 1210, in order to aatabhah within his nominal territories in Iceland 
a more distinct form of government. The cit y received a new 
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cliaiter from Henry III in 1232. Eieliard II landed at Waterford 
in October 1394 and again in 1399. In 1447 it was granted by 
Henry YI. to John Tedbot, earl of Shrewsbury, who was created 
earl of Waterford. In 1497 it snecessfuUy resisted an attempt of 
Parkin Warbeck to capture it, in recognition of which it received 
various privileges from Henry YII , who gave it the title of 
wis iTdada. In 1603, after the accession of James I to the 
English crown, the city, along with Cork, took a prominent part m 
opposition to the Government and to the Protestant religion, but 
on the approach of Mountjoy it formally submitted. Prom this 
time, however, the magistrates whom it elected refused to take the 
oath of supremacy, and, as by its charter it possessed the right to 
refuse admission to the Icing’s judges, and therefore to dispense 
with the Tight of holding assizes, a inle was obtained in the Irish 
chancery for the seizure of its charter, which was earned into 
effect m 1618 In 1619 an attempt was made to induce Bristol ! 
merchants to settie in the city and undertake its government, but 
no one would respond to the mvitation, and in 1626 the charter 
was restored. The city was unsuccessfully attacked by Cromwell 
m 1649, buib surrendered to Ireton 10th August 1650 After the 
battle of the Boyne James II. embarked at it for Prance (July 
1690). Shortly afterwards it surrendered to William, wbo sailed 
from it to England. It sent two members to parhament from 
1874 to 1886, when the number was reduced to one 

WATEErGLASS. See Silica, vol. xxii, pp 53, 54. 

■WATEE-HEK See Mooe-Hbn. 

■WATEK-LILT, a somewliat vague term, given to 
almost any floating plant with conspicuous flowers, but 
applying more especially to the species of Nyiavplissa and 
Nwphar. These are aquatic plants with their thick fleshy 
rootstocks or tubers embedded in the mud, and throwmg 
up to the surface circular shield-like leaves, aud leafless 
flower-stalks, each terminated by a single flower, often of 
great beauty, and consisting of four or five sepals, and 
numerous petals gradually passing into the very numerous 
hypogynous or pengynous stamens without any definite 
line of demarcation between them. The ovary consists 
of numerous carpels united together and free, or more 
or less embedded in the top of the flower-stalk. The ovary 
has many cavities with a large number of ovules attached 
to its walls, and is surmounted by a fiat stigma of many 
radiating rows as in a poppy. The fruit is baccate, aud the 
seeds are remarkable for having their embryo surrounded 
by an endosperm as well as by a perisperm. The ana- 
torm(»l construction of these plants presents many pecu- 
liarities which have given nse to tocnssion as to the 
allocation of the order among the dicotyledons or among 
the monocotyledons, the general balance of opinion being in 
favour of the former view. The leaf-stalks and flower-stalks 
are traversed by longitudinal air-passages, whose disposition 
varies in difiareoit spemes. The species of WympTiaea are 
found in every quarter of the globe. Their flowers range 
from to rose-coloured, yellow, and blue. Some 

expand in the evening only, otherb close soon after noon. 
Nymphta ajUba is common in some parts of Britain, as is 
al^ the yellow Wuphar Ivi&m, The seeds and the 
rhizomes contain an abundance of starch, which renders 
them serviceable in some places for food. 

Under the general head of water-lily are included the lotos of 
Ikypt, Nymphs^ Lotus, and the sacred lotos of India and COima, 
speeumiim,, formerly a native of the Nile, as shown by 
I^ypiian. scolptores stnd other evidence, but no longer foond in 
that nver, The gigbntie Vuiona rsffia^ a native of tropical South 
America, also bdlongs to this group. 

"WATEKbOO, a village of Belgium, in the province of 
^ to the south-south-east of Brussels, was 
of duke of Wellington from 17th to 
aUdhas ^fivetu its name throughout the 
W ^e famous battle fought in its 
nei^bourhopd oh See Napoheon, vqL 

srrii pp. ^ ^ , 

WATEELOO, a kad the county seat of Black 
Hawk county, Iowa, TTm^ Sta±e% situated in a rich 
farming and stock-raising, dountjj^, on both sides of the 
Cedar river, which here furnishes a valimble watar power. 


The population in 1886 was 6479, of whom 1048 were 
foreign-born. 

WATERLOO-WITH-SEAFOBTH, a watering-place of 
Lancashire, England, on the Irish Sea, at the mouth of the 
Mersey, nearly opposite New Bnghton in Cheshire, and on 
the Liverpool, Crosby, and Southport Eailway, 4 miles 
north by west of Liverpool On account of its facilities for 
bathing, firm sands, pleasant scenery, and nearness to 
Liverpool, of which indeed it may now be considered a 
suburb, it is much frequented during the summer montha 
It IS well and regularly built, and possesses the usual 
characteristics of a rising watering-place. The population 
of the urban samtary district (area 740 acres) was 9118 
in 1881. 

WATEEPEOOE. See India-Eubbsb, vol idi, p. 842. 

WATEESPOGT See Meteoeolooy, vol. xvi. p. 130. 

WATEErSUPPLY. An ample supply of pure water is 
of the utmost importance for the healthiness of towns. 
When the population of a distnet is scattered it is possible 
to supply individual wants by means of streams, springs, 
or shallow wells ; hut when a number of people are con- 
gre^ted within the limited area of a town the natural 
supply of water in this area is liable to be insufficient, 
and is also in danger of being contaminated by sewage 
and house refuse Accordingly, works for the collection, 
storage, purification, and distribution of water are indis- 
pensable necessities in towns, for the preservation of 
health and the promotion of cleanliness. The remains of 
aqueducts near Borne and at other places (see Aqubduot) 
show that important works for providing water were 
undertaken many centuries ago ) and water for irrigation 
and other purposes has for ages been stored, in the rainy 
season, m tanks by the natives of India. Artificial pro- 
visions for the supply of water were, however, entirely 
neglected in Europe during the Middle Ages, and the 
colossal works of earlier times were allowed to fall into 
decay; and most of the present systems of water-supply 
are of comparatively modern date 

Origin ob Supply. 

Rainfall — ^All supphes of fresh water come primarily 
from the clouds, though portions may eventually be drawn 
from the bowek of the eartL Water when distilled is 
obtained in its purest form, and the heat of the sun 
IS continually drawing up large quantities of moisture from 
sea and land, forming clouds which return it as rain to 
the earth. Some of the rain is quickly evaporated from 
the surface of the earth, and returned to the clouds , some 
frinka into the ground to feed springs and underground 
stores of water ; and some passes into streams and rivers, 
whence it flows into the sea, from which the greater 
portion of the raiu is derived. The available water-supply 
of any district, accordingly, principally depends on the 
rainfall of the locality and the extent of the gathering 
ground. G?he rainfall vanes greatly in different places, 
and at different periods of the year (see Meteorology) , 
and, m England alone, the average annual rainfall at the 
Stye, the wettest -part of the lake district in Cumberland, 
is about eight times the rainfall at Hunstanton, the driest 
locality in Norfolk. The rainfall, moreover, varies from 
year to year, aud the driest years must be taken into con- 
sideration in estimating the available water-supply. 

Evaporation . — The proportion of the rainfall which is 
actually serviceable for water-supply depends greatly 
Upon the season of tbe year in which the rain faJk ; for 
evaporation is very active in the hot season, whereas in 
the cold season its influence is slight. Accordingly, for 
hydrological purposes, the year may be divided into two 
seasons , in the latitudes of the British Mes, — ^the warm 
season, extending from the beginning of May to the 
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end of October, and tbe cold season, embracing the other 
half of the year. Comparatively little effect is produced 
by variations in the amount of rain in the warm season, 
except in extreme cases, owing to the large proportion 
drawn off by evaporation, whereas the rainfall during 
the cold season is of the utmost importance for replenish- 
ing the sources of supply which have been drained during 
the surnmer. The period of the year, therefore, in which 
the rain falls is of more consequence than the total 
amount in the year ; and a drought is much more likely 
to result from a dry winter than from a dry summer. 
Any deficiency in the supply is generally felt towards the 
close of the warm season, when the reserves of water, 
furnished by the rains of the preceding cold season, have 
been reduced to their lowest level by the demands of the 
summer. 

Other circumstances also modify the influence of evapor- 
ation. Eain descending in a heavy continuous fall, by 
sinking into the ground or escaping into the water- 
courses, is less exposed to diminution by evaporation than 
several separate showers of rain, equivalent in total 
volume, but spread over a longer period. Forests and 
vegetation shelter the ground from the influence of 
evaporation ; and thereby, in spite of abstracting some 
of the moisture for their own requirements, they augment 
the proportion of available rainfall. The nature and 
slope of the surface stratum, moreover, notably affect the 
loss from evaporation. Eain falling on an impermeable 
stratum is almost wholly evaporated in hot weather, when 
the surface is flat 3 but it flows off from a steep slope 
before evaporation can produce its full effect. Eain 
readily sinks into a porous stratum; and when a depth of 
three or four feet below the surface is reached it is to a 
great extent withdrawn from the influence of evaporation. 

Ftrcolation . — The percolation of rain through porous 
strata is the origin of springs and subterranean reservoirs 
of water, from whence so many supplies are derived. 
Sand, gravel, chalk, and sandstone are very absorbent 
strata; whilst the oolites and other hmestones are per- 
meable to a smaller extent. The excess of rainfall over 
evaporation sinks into the ground till it reaches the level 
of saturation of the stratum by previous rainfalls, and 
adds to the underground supply. The water thus intro- 
duced is prevented from sinking lower down into the 
earth by encountering an underlying impermeable stratum; 
and it is hindered in flowing away to the lowest point of 
the outcrop of the permeable stratum by friction, which 
causes the surface of saturation to slope towards its 
outlet, the inclination varying wdth the head of water 
and the resistance offered to its flow. The amount of 
percolation depends upon the rainfaU, the porosity of 
the stratum, aud the extent of its exposed surface ; and it 
varies inversely as the evaporation, being greatest in 
winter and during heavy long-continued rainfalls, and 
least in the summer and with short showers of rain. 

Waiermirses . — On impermeable strata, the whole of 
the rain not removed by evaporation finds its way into 
the watercourses. The streams, however, draining these 
strata have a very variable discharge, as they are rapidly 
swollen after a heavy fall of rain, and soon subside (see 
Eivee ENUiNEiRiNG), whjlst in fine summer weather 
they are liable to be dried up. Accordingly, torrential 
streams, in their natural condition, are not suitable for 
water-supply, as they tend to fail when they are most 
wanted, and owing to their rapid flow they carry along 
a large quantity of matter in suspension. The flow of 
streams draining permeable strata is more regular, both 
on account of the smaller fall generally of the river-bed, 
and also owing to the rainfall being delayed by percolation 
in its passage to the rivers Some of the rain sinking into 


a permeable stratum tends to find an outlet outside the 
valley in which it falls, hut most of it reappears again in 
the form of springs which feed the river gmclually at a 
lovf^er part of its course ; and the loss which may occur is 
more than compensated for by the greater regularity of 
flow. In olden times, towns, villages, and monasteries were 
established on the banks of these streams, owing to the 
ready, ample, and never-failing water-supply thus ensured. 

Sources op Supply. 

Tanlis . — The simplest method of procuring pure water 
is to collect the rain as it falls from the clouds ; and this 
method is a necessity where, as in tropical countries, there 
is an excessive rainfall during one i)eriod of the year, 
followed by a long drought, unless the rain sinks into a 
permeable stratum whence it can subsequently be drawn. 
These open tanks, however, excavated in the ground, 
have to be numerous, and often large in extent, to collect 
sufficient rain to supply the wants of the surrounding 
population for several months ; and the water in them is 
subject to loss from evaporation during the dry season. 

The collection of rain-water is also advantageous in the 
rural districts of temperate regions, especially for large 
institutions and isolated mansions and farms, where, by a 
simple arrangement of gutters and pipes, a large pro- 
portion of the rain falling on the sloping roofs can be 
stored in underground tanks. In large towns, the rain- 
water is liable to contamination by smoke, dust, and other 
impurities, and is only serviceable for gardens and water- 
closets, or where softness is of more consequence than 
purity. 

Springs . — A very valuable source of water-.supply is 
provided by springs. These springs appear at the lowest 
point S of the outcrop of a permeable stratum, where it 
rests upon an impermeable stratum (fig. 1) ; and they 
constitute the outflow of the rain which has percolated 



upon the extent of the underground reservoir furnished 
by the permeable stratum ; and its discharge is regulated 
by its level in relation to the line of saturation of the 
stratum and the resistance offered to its flow. The 
gathering ground of a spring consists of the portions AB, 
DS of the permeable stratum drained by it which are 
actually exposed at the surface, provided the surface slope 
is not very steep, and also of any impermeable surface 
strata BOD sloping from a higher level towards the 
permeable outcrop. The position of the spring is deter- 
mined: by the dip AS of the underlying impermeable 
stratum and the line of least resistance to the under- 
ground flow. When the permeable stratum covers the 
surface, and is of small extent, as when it forms a thin 
cap to a hill, an outflow only occurs after a fall of rain. 
Where a permeable stratum, with a limited gathering 
ground, has a sufficient depression at some point to cause 
the line of saturation to sink occasionally below the level 
of the outcrop, the outflowing spring is intermittent ; and 
the time of the appearance of such springs (or bournes, as 
they are termed) can be accurately predicted by observing 
the rise of the water in the neighbouring wells sunk into 
these permeable strata. A spring is generally clear, and 
free from, organic impurities, as particles in suspension are 
removed by the natural filtration, and organic matters are 
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oxidized and eliminated in the passage of the water 
through the ground. The water, however, collects any 
soluble gases and salts which exist in the strata through 
which it flows ; and most springs contain some inorganic 
compounds in solution, depending upon the nature of the 
strata and the distance travers^ Occasionally springs 
are so strongly impregnated with certain substances as to 
receive spe<^c names, such as sulphuretted, chalybeate, 
and saline springs; but in such cases they are of more 
value for medicinal purposes than as sources of water- 
supply. ahund^t springs derived from the chalk, 
though containing considerable quantities of carbonate of 
lime, are quite suitable for domestic purposes Springs 
from large underground supplies possess the advantage of 
a fairly constant temperature, as their sources are pro- 
tected from atmospheric changes ; but underground waters 
are subject to the rise of temperature, experienced in 
descending below the surface of the earth, of 1° F., on the 
average, for each 52 feet of depth. 

Sm^ springs frequently supply little hamlets ; and a 
shallow tank, formed at the spring, into which the water 
trickles, serves as a reservoir, which is gradually filled, and 
from which water is readily drawn. Large springs may 
afford adequate supphes for towns; but before relying 
upon such a source it is essential to gauge their discharge 
at the close of the autumn, in a dry year, so as to ascertain 
their sufficiency under unfavourable conditiona. "Wlten 
springs have been selected, it only remains for the engineer 
to design smtable conduits for conveying the water to the 
place to be supplied. The fine chalk-water springs of 
Amwell and ChadweU, in Hertfordshire, have been thus 
utilized by the New Haver Company for supplying London, 
by means of a conduit 40 miles long, completed in 1613 ; 
and the springs issuing from the Malvern Hills furnish 
Malvern with a pfentiful supply of the purest vpater. 

Springs were naturally much prized in ancient times, 
when the simplest means of procuring water had to be 
resorted to ; aud ignorance of their real origm led to their 
being the subject of mythological legends. They were 
used for the supply of public fountains by the Greeks and 
Bomans (see Fountaih'), and provided water for some of 
the Komau aqueducts. 

Streams and Hivere . — ^fn olden times, the only other 
obvious sources of water-supply, besides rain and springs 
were the watercourses which carried o2 the surplus rain- 
f^ Streams and rivers afford the most ample supply, 
but they become turbid m flood-time; and when they 
have a rapid fall, and drain an impermeable basin, they 
fail in times of drought. These objections have, however, 
been overcome by settling-tahkE^ ^ter-beds, and storage- 
reservoirs,' — so tlmt now the principal supplies are drawn 
from these sources. The increase, indeed of population, 
and especially the introduction of the system of discharg- 
ing the sewage of towns into the adjacent streams, have 
polluted many rivers. Fortunately, in process of time, 
some of the organic impurities are removed by aquatic 
animals and plants, and some become oxidized and thus 
rendered innocaous (see "Water), — so that, after a sufiSeient 
length of unpolluted flow, the river again becomes suit- 
abte for supply. The enactments against river-poUntion ; 
have attacked this evil at its source ; but some nvers, 
passing through large manufacturing centres, are hope- 
lessly conttofunated with fefuse products. The beat | 
sources of water are found in streams draiumg uncultivated 
mountaanons districis, where a plentiful rainfall on steep 
impervious stiata affords a very ptire thUugh somewhat 
int^itteat supply. The freedom from habitations, the 
rapid flow of ram off the surface, ,the absence of organic 
impurities aud of soluble salt^ prevent any chance of 
contamination beyond occasion^ iscoloi^tion by peat 
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Distance, however, from hilly regions and a considerable 
population render it frequently necessary to resort to 
larger nvers, which, passing towns and villages m their 
course, become more or less contaminated, and, being fed 
by springs from permeable strata, contain the salts dis- 
solved by those spnnga. London, for instance, draws its 
principal supplies from the Thames and the Lea ; and, 
though microscopical investigations and the reports of the 
water-examiners are not always reassuring about the 
quaUties of the water thus supplied and the recuperative 
powers of nature, waters containing some orgamc matters 
and certain kinds of micro-organisms do not appear to be 
injurioiM, as is evidenced by the general absence of specific 
diseases in the inhabitants supplied from these sources. 

Wells — There are two distmct kinds of wells, namely, 
shallow wells, sunk into a superficial permeable stratum ; 
and deep wells, sunk through an impermeable stratum 
into an underlying permeable stratum. Both kinds of 
wells tap the underground waters which are the sources of 
springs, and fumi^ artificial outlets for waters which 
would either find a natural outlet in springs at the 
outcrop, or which, owing to a depression of tiie strata, 
may not possess a natuM outlet at a low enough level 
ever to dram the lower part of the underground reservoir. 

Shallow wells, sunk in the ordinary manner, have long 
been used for collecting moderate supphes of water, 
where a permeable stratum, such as the Bagshot sands, or 
the gravel covering parts of the London basin, overlies a 
watertight stratum such as the Loudon Clay, especially 
where a slight depression in the impervious stratum 
towards the centre, or a considerable expanse of the 
surface stratum, prevents a ready outflow from the per- 
meable beds. Many parts of London were supplied for a 
long time in this manner; for the rain percolating the 
bed of gravel flowed into the wells sunk in it, from 
whence the water could be drawn up. Indeed, as pointed 
out by Professor Pxestwich, the growth of London was 
r^tricted, till the regiriar estabhahment of waterworks, to 
those districts possessing a gravel subsoil, in which water 
could be readily procured, as no such facihtios existed 
where the clay rose bo the surface. The sites also of 
many of the older towns and villages were doubtless 
determined by similar considerations. Shallow wells are 
still very useful in supplying scattered populations, but 
they are exposed to the worst forma of contamination 
when the houses are near together. Any surface impurities 
are washed in with the rain ; frequently cesspools are 
given an outlet into the permeable stratum from which 
tike water-supply is derived , and pumping in the well, to 
increase the supply, creates a flow from the contaminated 
areas to the well Such utter neglect of sanitary pre- 
cautions has led to serious outbreaks of illness ; and the 
sparkling water from some of the old wells in the City of 
London has proved very deleterious, from the infiltratiou 
into them of tiie decaying matter from graveyards and 
elsewhere. Shallow weUs, in fact, must be resorted to 
with great caution, and only when au absence of habita- 
tions, or a thorough inspection of the district drained 
by the well, affords assurance of freedom from organic 
pollution. 

Deep wells, passing generally through impervious beds 
into a permeable water-bearing stratum to a depth at 
which, an. adequate supply of water is obtained, are mostly 
free from organic impurities, partly owing to the protection 
of the superincumbent impervious stratum, and partly to 
the filtration any impurities must undergo before reaching 
the well. The weUs are usually formed by sinking a shaft 
lined with brick for the upper portion, and then carrying 
down a boring below to the requisite depth. The level of 
the water in the well denends uuon the water-level in the 
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stratum : and generally the water has to be raised by 
pumping to the surface. Occasionally, owing to a de- 
pression of the strata, the top of the well is below the 
level of the lowest part of the outcrop of the permeable 
stratum into which the well is sunk, and the water rises 
in the well directly this stratum is reached, and flows over 
if the hydrostatic pressure is sufficient to overcome the 
friction. These latter wells, known as Artesian wells, 
have been already described (see ARTEsrAir Weils) j and 
the methods of boring other deep wells are precisely 
similar. The most favourable strata for deep wells in 
England are the Chalk, Oolites, blew Bed Sandstone, and 
Lower Greensand. The yield of these wells depends upon 
the extent of the portion of the underground reservoir 
which they can drain ; and the reservoir depends for its 
supply, as in the case of springs, on the extent of the 
stratum exposed at the surface, the drainage it may 
receive from adjoining impermeable strata, and the 
amount of rainfall over these areas. As these points can 
only be roughly estimated, it is impossible to judge of 
the yield beforehand ; and much depends on the fissures 
the well may happen to pierce, as the main flow in 
many rocks takes place along their fissures. It is dis- 
advantageous to sink a well where the superincumbent 
impervious stratum is very thick, not merely because of 
the depth that has to be sunk before reaching water, but 
also on account of the slow rate of the underground flow 
at a long distance from the outcrop, and owing to the com- 
pression of the porous stratum by the mass above it. For 
instance, the deep well on Southampton Common, sunk 
through 465 feet of impervious beds, has only yielded a 
small supply of water, though carried 852 feet into the 
chalk. A well may also prove a failure owing to a fault 
or an impervious barrier interrupting the underground 
flow, if it is sunk on the side of the fault or barrier away 
from which the dip of the stratum inclines. Thus a well 
sunk at A (fig. 2) will receive the water flowing along 



the permeable stratum; 
whilst an adjacent deeper 
well at B will yield no 
water, on account of the interruption of the flow. As 
there is a limit to the underground waters, only a limited 
number of wells can he advantageously sunk within a 
certain area ; and a multiplication of wells, such as has 
occurred iu the London basin, permanently lowers the 
water-level of the underground reservoir, and involves 
an increased lift in pumping to maintain the supply. 
"Wells drawing their sixpplies from the same sources as 
springs reduce the yield of the springs issuing from the 
strata which they pierce; and when these springs feed 
rivers the volume of these rivers is thereby somewhat 
diminished. WeUs, however, sunk into strata draining to 
the sea-coast merely intercept water which otherwise 
would be absolutely lost. A useful well for small sup- 
plies is a tube well, which consists of a series of strong 
wrought-iron pipes, between 1 and 2 inches in diameter, 
the bottom length being terminated in a point, and per- 
forated with little holes for a short distance _ up. The 
point is driven into the ground by a falling weight, as in 
pile-driving ; and, as the tube descends, fresh lengths of 


pipe are screwed on the top. When the perforated pipe 
reaches a water-bearing stratum, the water enters through 
the holes and is raised by a pump (compare descriptions 
and diagrams of tube-wells under Peteoleum:, vol. xviii. 
pp. 716-718). 

Extexsiojt of Supply. 

A supply obtained from wells may be increased by 
reaching the water flowing through undrained fissures or 
lying in untouched cavities, either by sinking fresh wells, 
or by driving headings from the bottom of existing wells 
in various directions, both of which courses were adopted 
for extending the Brighton water-supply. Continued 
pumping sometimes improves the supjfly when the stratum 
is well saturated and the drain is not sufficient to lower 
the water-level permanently. This result is due to the 
steepening of the gradient of flow towards the well by the 
depression of tbe water-level in the well, which increases 
the velocity of flow, whereby the channels of access are 
cleared out and enlarged, so that the water flows more 
readily and quickly into the well than at the commence- 
ment. 

The supply from springs and streams can only be 
increased by storing up the excess of supply in the wet 
season, to make up for the deficiency in the dry season. 
This can be accomplished by means of storage reservoirs, 
which sometimes are found suitably provided by nature in 
the form, of lakes, or may be constructed in mountain 
valleys by means of dams. 

Beservoirs, 

Lakes as Seservoirs . — A lake is a natural reservoir of 
water, caused by tbe influx of a stream into a depression 
of an impermeable stratum, which is barred to a certain 
height by a ridge across its outlet, over which the 
water has to rise before it can flow away (see Lake). 
The water of lakes is generally of exceptional purity, 
owing to its being usually supplied by the drainage 
from the impervious uncultivated ground of uninhabited 
mountainous districts, and its general freedom from pollu- 
tion, and on account of the lake serving as a deep subsiding 
reservoir for any matters in suspension contained in the 
inflowing streams, of which the Lake of Geneva in relation 
to the turbid upper Ehone is a notable instance. Glasgow 
is supplied with excellent water from Loch Katrine (see 
Aqueduct, vol. ii. p. 224) ; it was at one time proposed 
to supply Edinburgh from St Mary’s Loch, and London 
from Bala Lake ; and works for the conveyance of water 
from Thirlmere, in Cumberland, to Manchester are in 
progress. To increase the storage capacity of a lake 
intended to serve as a reservoir, and avoid injury to vested 
interests, the ordinary water-level of the lake has to be 
raised by heightening the barrier at its outlet. By this 
means the lake is not unduly lowered by the drain upon 
it during the dry season, and compensation water is pro- 
vided to supply the water-rights along the stream below. 
The extent to which the water-level of the lake has to he 
raised depends upon the area of the lake, the influx into 
it, and the supply drawn ofi ; thus Loch Katrine, with an 
area of 3000 acres, needed only a rise of 4 feet in order 
that, with a maximum lowering of 7 feet, it might 
provide a storage of 5687 million gallons for a supply 
of fifty million gallons per day; whereas the water-level 
of Thirlmere, with an existing area of only 350 acres, 
requires raising 60 feet to furnish a storage of 8100 
million gallons for a similar daily supply. The amount 
of water that can be collected depends on the catchment 
area, and the rainfall of the driest years, less the loss 
from evaporation; and the supply which _ can be relied 
upon from any definite gathering ground is given by the 
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formula Q = 62.15 A (fK-E), ■where Q is the daily 
supply iu gallons, A is the catchment area in acres, .E, is the 
average annual rainfall and E the loss from evaporation, 
both in inches.^ The storage capacity must he regulated 
by the number of couseeiitive days, in time of drought, 
that the supply might have to he dra-^n from the reservoir 
without its receiving any accession of water. This period 
has been variously estimated at from 70 to 300 days 
according to the locality ; for, owing to the smaller fluctua- 
tions iu the rainfall and in the periods of drought in very 
rainy districts, and the less amount of evaporation, a 
much smaller storage suffices for very wet districts than for 
very dry ones. 

Sio7'age Eeservoirs.-—W]i&:e no natural lake is available 
for a reservoir, an artificial lake may be formed by con- 
structing a dam across a narrow gorge of a mountainous 
valley, thereby impounding, iu the winter, the stream 
draining the valley, and storing up a supply for the 
following summer. To prevent an escape of -fche water 
thus impouuded, the reservoir must be formed on an 
impervious stratum, and all cracks and fissures closed, or 
the bed and banks must be rendered watertight by a 
surface layer of impervious material. Occasionally the 
configuration of the ground and the amount of storage re- 
quired render it neces- 
sary to form a series of 
impounding reservoirs 
at different levels along 
a valley, thereby in- 
creasing the number, 
but keeping down the 
height of the dams. 

For instance, in supplying Manchester from the Long- 
dendale valley, six large reservoirs, having a total area 
of 497 acres, and a capacity of 4160 million gallons, were 
formed in steps by dams from 70 to 100 feet high (see 
Aqueuitct, vol ii. p. 224). 

Reseevoir Dams. 

The capacity of a reservoir depends upon the form and 
levels of the valley in which it is situated, and the height 
of the dam retaining it. As, however, the extent of the 
water surface is considerably increased by raising the 
wuter-level, an additional height of dam adds largely to 
the capacity of a reservoir. Thus Thirlmere, with an 
existing maximum depth of 108 feet, will have its area 
increased from 350 to 800 acres by raising the barrier 
at its outlet 50 feet. Accordingly, dams of considerable 
height are sometimes erected : as, for iastance,the Entwistle 
embankment of the Bolton waterworks, retaining a 
reservoir 120 feet deep, the Villar dam, for the supply of 
Madrid, founded 158-| feet below the water-level of its 
reservoir (fig. 7), and the Furens dam, near St fitieniie, 
with a lieight of 164 feet at the water-level (fig. 0) ; 
whilst tlie Giieppe dam, near Yerviers, was made 147f 
feet high (fig. 6} in preference to four dams of 95 feet. 

A reservoir dam is constructed either with earthwork in 
an embankment sloped on each side, and with a water- 
tight puddle or concrete trench along the centre, or of 
masonry. Earthwork embankments have, till within the 
last three or four years, been exclusively adopted in Great 
Britain ■ whilst masonry dams have been long ago con- 
structed in Spain, and more recently introduced into 
Franee. 

Earthen Einfihankmeifds.--^-^Vi moist climates, and for 
moderate heights, embankments of earth are adopted with 
advantage for reservoir dams, more especially when ample 
materials can be readily obteined, either by excavatiems 
in the reservoir, thus enlarging its capacity, or elsewhere 

^ Theory and, Practice of Eydro-Mechmics, Inst. 0. E., p. 44. 


near at hand, and where a rock foundation is not easily 
attainable. All loose material must be removed from the 
site of the dam ; and the puddle trench in the centre must 
be carried down to a solid impervious bed (fig. 3). The 
embankment must be brought up in thin layers carefully 
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punned or rolled, the most retentive materials being 
placed near the middle, and the looser materials towards 
the outside. The inner slope, facing the reservoir, is 
usually made 3 to 1, and pitched on the surface to protect 
it from the wash of the waves. The outer slope is formed 
to the angle of stability of the material emi^loyed, generally 
2 to 1 ] and occasionally berms are introduced, diminish- 
ing the liability to slips (fig. 4), The best puddled clay 
is used for the central trench ; but the remainder of the 
embankment should not be composed exclusively of clay, 


Fig. 4.--Gladhoiise Reservoir Eml)Ankinent, Fdlnburgli, 
as stiff clay under the influence of the weather, especially 
on the exposed outer slope, tends to slip. An earthen 
dam possesses ample stability if it is perfectly solid j but 
it may fail from the infiltration of water through it, owing 
to faulty construction, or from settlement, leading to its 
overtopping by the water in the reservoir. 

Maswiry Dams.—Xn hot dry countries, an earthen 
embankment is liable to crack and become somewhat dis- 
integrated; and high embankments, owing to their flat 
side slopes, require a very large amount of material. 
Accordingly, in Spain, masonry dams have been adopted; 
and they are preferable to earthen clams when the height 
exceeds about SO feet, and where a rock foundation can 
be secured. The >Spanish masonry dam of Puentes (Lorca), 
164 feet high, was indeed built upon piles; but it was 
eventually undermined, and settled ; and the outburst of 
the water from the reservoir on its failure in 1802 
caused the loss of 608 lives. Besides a solid rock founda- 
tion, the conditions of stability of a masonry dam are that 
the maximum pressure shall not exceed the limit that the 
masonry can sustain without injury, and that the lines of 
resultant pressures, with the reservoir empty and full, 
shall not anywhere pass outside the middle third of the 
section of the dam, so as to prevent the possibility of 
I tension at the faces. With the reservoir empty, the pres- 
sures on the dam axe merely those due to its weight ; and 
the line of resultant pressures is the locus of the points of 
intersection of the verticals from the centres of gravities 
of the several portions of the dam above a series of 
horizontal lines, with the base lines of those portions (figs. 
5 and 8). With the reservoir fnll, the water exerts a 
horizontal thrust against the inner face of the dam, equal 
to the weight of a column of water having the depth of 
the water resting against the dam, and acting at the centre 
of pressure, which is at two-thirds of the depth down from 
the water-level. The line of resultant pressures, in this 
case, is the locus of the points obtained by the intersection 
of the resultant lines of the pressures of the masonry and 
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tlie water on the portions of dam, at different distances 
from the top, with the horizontal base lines of these 
portions (figs. 5 and 8). The direction and amount of 
the resultant are readily obtained graphically by the 
parallelogram of forces, the point of application being at 
the intersection of the vertical from the centre of gravity 
with the horizontal line one-third up from the base j for, 
by drawing the horizontal and vertical lines proportionate 
in length to the water-pressure and weight of the dam 
respectively, the diagonal re23resents the resultant of these 
forces both in magnitude and direction. When the inner 
face of the dam is battered, the weight of water resting 
on this face must be added to the weight of the dam 
when the reservoir is full. The resultant pressures neces- 
sarily increase with the depth ; and the maximum jjres- 
sure is at or near the base of the inner face when the 
reservoir is empty, and of the outer face when the reservoir 
is full. The top has only to be made wide enough to 
resist the shock of the waves and floating ice in the 
reservoir ; but the base, having to bear the weight of the 
dam together with the water-pressure, requires widening 
out adequately for the safe limit of pressure on the 
masonry not to be exceeded; and, as the water-pressure 
with the full reservoir deflects the resultant towards the 
outer face, this face is given a considerable batter (fig. 5). 
All dams have to be raised high enough not to be over- 
topped by the highest waves in a storm, depending on the 
size and expjosure of the reservoir. 

Sections of three of the largest masonry dams erected within the 
last twenty-five years, namely, Hurens, Gileppe, and Yillar (figs. 
6, 6, and 7), as ^Yell as the Yyrnwy rubble concrete dam, now in 
course of construction (fig. 8), drawn to the same scale, illustrate 
the forms adopted for these dams. The Furens and Yillar dams 
follow closely the theoretical requirements ; whilst the Gileppe and 
Yyrnwy dams, with their excess of thickness, impose an un- 
necessary weight on the base, and absorb extra material, without 
any adequate compensating advantage. Provision, however, was 
made in the section of the Gileirpe dam to admit of its being raised 
at some future time, and for a roadway along the top, which in 
some measiu’e accounts for its excess of width; and the Gileppe 
and Yyru\?y dams are the first examjiles of such structures in 
Belgium and Great Britain. 

The Furens dam (fig. 6), constructed in 1859-66, across the 
Gouffre d’Enfer, for forming a reservoir with a capacity of 56 J 
million cubic feet, has a maximum height of 1S3 feet, and a length 
along the top of 337 feet; and the maximum pressure on the 
masonry is 6T tons per square foot 
on the inner face, a few feet above 
the base, with the reservoir empty; 
whereas, with the reservoir full, 
the maximum pressure on the outer 
face is under 6 tons. No allowance 
was made for the arched form of 
the dam, in plan, towards the re- 
servoir, which reduces the pressure, 
due to the head of water, at the 
lower part where the valley is very 
contracted, and would have admit- 
ted of the omis- 
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Fie. 5. — Furens Reseiwoir Fain, near Sfe Etienne, 
just referred to, wms adopted, owing to the unprecedented height 
and type of the Furens dam. By raising, however, the limit to 
6‘6 tons per square foot, it was possible to reduce the section of 
the Ban dam, 138 feet in height at the water-line, making it llOJ 
feet wide at the base, as compared with 116J feet for the Furens 
dam at the same depth; whilst with the same limit applied to a 
dam of the full height of the Furens dam, the rednctiou in width 


at the base would be from 161 feet to 154 feet.^ Any further 
raising of the limit of pressure, wiiich might be safely effected, 
would be of little advantage for clams down to a depth of about 
100 feet, as the reduction in width is restricted by the condition 
of the middle third; but beyond that depth the width is regulated 
by the pressure. 

The Gileppe dam (fig. 6), built in 1869-75, having a maximum 
height of 154 feet, and a length along the top of 771 feet, retains a 
reservoir with a capacity of 423| million cubic feet. The average 
pressure on the base 


is S "2 tons per square 
foot; so that, even 
allowing for the 
specific gravity of 
the masonry being 
about one-seventh 
greater at Gileppe 
than at Furens, the 
maximum pressure 
ou the Gileppe dam. 



Fig. G.— GEeppe Eesei-voir Dam, near Ven-iers. 
is considerably greater than on the Furens dam, in spite of its 
greater base and the smaller head of water (compare figs.^ 5 and 6) , 
owing to the excess of material employed in its construction. 

The Yillar dam (fig. 7), built aci’oss the river Lozoya in 1870-78, 
convex towards the reservoir as at Furens and Gileppe, has a 
maximum height of 16S| feet, and a 
length along the top of 646 feet ; and 
it forms a reservoir having a capacity 
of 70| million cubic feet. It differs 
very little in height and type from 
the Furens dam; hut the form ^ given 
to the hatter of the outer face is cal- 
culated to render the pressures more 
uniform tow'ards the base. 

The Yyrnwy dam (fig. 8), now (1888) 
in course of construction, across the 
Yyrnwy in Montgo- 
meryshire, for form- 
ing a reservoir, 1100 
acres in area, to 
supply 40 million 

g illons per day to 
iverpool, is to sus- 
tain a maximum 
head of water of 
only 70 J feet; hut, 
as it has to be car- 
ried down about 60 
feet below the sur- 
face, in the centre of the valley, to reach solid rock, its maximum 
height is about 140 feet, and its length along the top is 1350 
feet. The maximum pressure on the inner face wdth the reservoir 
empty has been estimated at 8‘7 tons 
ner square foot, and with the reservoir 
hill at 6 ‘7 tons oh the outer face. 
These pressures are considerably in ex- 
cess of the maxima pressures on the 
Furens dam, though the head of water 
to be supported is much less, and the 
width at the base is greater iu propor- 
tion to the depth. The 
pressures at the base in 
the Yyrnwy and Gileppe 
dams show that a super- 
abundant mass of material 
in a masonry dam, whilst 
involving a larger outlay, 
imposes a greater |)res- 
, „ j sure upou: the masonry, 

124.0 whereas the stability is 

Fig. S.-Y j'mwy Eesevvoir Dam. ^mple in the Furens type ; 

and the oozing of water through the dam should he provided against 
by the quality of the materials and workmanship, rather than by 
ah extra thickness of masonry. 



Fig. 7. — Eeservoir Dam, near Madrid. 



^ Anftaies des Fonts et Ghamstes, 4th sen, vol. xii. pi. 127. 
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Accessory Worlcs . — Sometimes a small dam isplacedacross 
the upper end of a reservoir, so as to form a small settlmg 
reservoir, in ■which the inflowing stream can deposit any 
sediment before passmg into the mam reservoir. 

A "waate weir la provided at a suitable place in the dam 
■with its sill slightly lower than the highest proposed 
water-level in the reservoir, so that the surplus water, 
when this level is reached, may flo-w over into the lye- 
wash. The length of the weir should be made sufficient 
for the discharge over it to pass ofi the inflow during a 
flood, so as to ensure the dam against being overtopped 
by a rise of water in the reservoir, which would be fatal 
to an earthen dam. To pro’vide for a large discharge 
without a great length of weir, the sill of the Tveir may be 
placed somewhat lower, and plaiiks placed temporarily 
across it to retain the water at its highest level on the 
approach of the summer. 

The water is drawn ojBE from the reservoir, as required 
for supply, through an outlet culvert passing from a low 
level in 'the reservoir into a conduit in the valley below. 
This culvert was formerly frequently placed through the 
lowest part of the dam, being readily formed during the 
construction of the dam, and gi'ving command of all the 
water in the reservoir. Accidents, however, have often 
been -traced to the unequal settlement of the earthen 
embankment near the culvert, or to infiltration of water 
into the embankment, either by escaping from the culvert 
fractured by settlement, or by finding a passage along the 
outside line of the culvert or pipes. Thus the bursting of 
the Dale Dike embankment, 95 feet high, near Sheffield, 
in 1864r, on the occasion of the first fiUing of the reservoir 
behind it, having a capacity of 114 million cubic feet, 
which entailed the loss of 238 hves, was attributed to the 
unequal settlement and consequent cracking of the puddle 
wall over the trench in the rock in which Sie outlet pipes 
were laid, aggravated in this instance by the defectiveness 
of the material in the main bank, the rough manner in 
which the bank was raised, and the rapid filling of the 
reservoir. The percolation of the water under pressure 
along the line of outlet pipes was the cause of the gradual 
failure of the embankment, 41 feet high, across the Lynde 
Brook, Worcester, Mass., which burst in 1876 and set free 
a reservoir with a capacity of 110 million cubic feet. 

No possible considerations can justify the burying of 
ontlefc pipes at the base of a high embankment, with the 
valves regulating the discharge at the outer extremity, 
whereby the water-pressure always acts along the whole 
length ©f the pipes, and their inspection is impracticable 
In some cases a -valve-tower is erected in the centre of the 
embankment, by which means the water can be shut off 
from a portion of the pipes. If, however, the outlet pipes 


axe carried under the embankment, they should be laid m 
■the solid ground, and should be commanded along their 
entire len^ by a valve-tower placed at the inner toe of 
the embankment (fig. 4). Nevertheless, it is far safer to 
cany the outlet pipes m a tunnel constracted through the 
side of the valley, beyond one end of the embankment. 
In the case of masonry dams, the outlet is generally con- 
in the solid rock distmct from the dam } but at 
qu^et tjulvert hae been carried, through the 

’ ’ ^ 1 1 1f.# os SUPPET, 

, ' i til r t 

A reswvQir' » jcnouitam valley is at a sufficient 
elevation fop the to ja.b'w by gravitation to the 
Jo<ality to be supplied j ^i4d' li Is on^y nqeessary to form a 
condx^ by can^ ai^edupt^ and pip.es, of 

od^uate, size in rdlatioa t<^, 4 the’ gradient, to coisvey the 
[My supply required (see In olden 

times hills ■were contoured, and valleys were crossed by 


colossal aqueducts, at great expense, to obtain a regular 
inclination, which was reduced by the circuitous route that 
had to be taken (see Aquedeot). Now, however, hills 
are pierced by tunnels; and, by the employment of cast- 
iron, deep wide valleys can be crossed by inverted siphons 
following the depressions of the land, — so that a much 
straighter course is attainable, affording better gradients, 
and therefore enabling smaller conduits to be adopted, 
which is of great importance when long distances have to 
be traversed. Thus the waters of Thirlmere, after being 
discharged through a tunnel formed under the Kirkstone 
Pass at the south end of the lake, instead of at the 
natural outlet to the north, will be conveyed to Manchester 
by a condmt 96 miles long, with a total fall of 178 feet 
Portions of the route are in tunnels, 7 feet square, the 
longest tunnel being a httle over 3 miles long , and there 
are several inverted siphons, to be formed of five cast-iron 
pipes, each feet in diameter, the longest siphon being 
3 J miles, and that under the river Lune having to bear a 
water-pressure of 416 feet. The water from the Yyrnwy 
reservoir will be conveyed to Liverpool in a conduit 67 
miles long, of which 4 miles ■will be in tunnel, and will 
furnmh a supply of 40 milhon gallons per day. A large 
supply of water from the river Verdon for the district 
rontd Aix, serving for irrigation and manufactures, as 
well as for domestic purposes, is conveyed across the 
valley of St Paul in an inverted siphon formed of two 
wrought-iron tubes, each 6f feet in diameter. 

The water obtained from rivers in low districts, and 
from wells, has to be raised by pumping to the height 
necessary to obtain a pro;^ pressure for supply ; and the 
pumps have to be in duplicate, to prevent a failure in the 
supply in the event of a break-down. Thus the water- 
supply of London has to be raised by pumping to fill the 
aer-nce reservoirs. 

Peeification. 

The water obtained for supply is frequently not 
sufficiently pure to be at once distributed for domestic 
purposes. The impurities to which water is hable are of 
three kinds, namely, particles of matter in suspension, 
inorganic substances in solution, and organic matters m 
solution or of extreme minuteness. Suspended matters 
are readily removed by subsidence if the particles are 
heavy, and by filtration if the particles are flocculent or 
light Some inorganic compounds are readily removed, 
whilst others cannot be dealt with in a practical manner. 
The removal of organic impunties is of the most im- 
portance, and the most difficult, which has led- to the 
great care exercised in selecting unpolluted supply. 

SeUling-Heserv&irs — ^Allusion has already been made 
to subsiding reservoirs formed at the head of large storage 
reservoirs ; the object of these, however, is rather to pre- 
vent the accumulation of silt and sand in the principal 
reservoir than for the purpose of purification, but the 
principle is the same. Supplies from large reservoirs are 
generally free from matters in suspension, except some- 
times during heavy fi^ooda, owing to the subsidence in the 
reservoir itself, but river snpphes have often to be led 
into setthng-reservoirs, where the water, whilst at rest, 
can deposit its heavier particles before passing on to the 
filter-beds for the removal of the lighter portions. 

I'Uixr-Beds . — Over the bottom of brick tanks layers of 
dean material are spread, decreasing in coarseness from 
small rubble to shaq» sand, -with a total average thickness 
of about 4 feet. The actual filtration is effected by 
the upper layer of sand ; and the lower layers allow the 
passage of the water unaccompanied by the sand. The 
efficiency of the filtration depends upon the slowness of 
the passage of the water, which should not exceed a flow 
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of from 2} to 3 gallons per square foot of area per lioar 
The filter must penodically be cleaned by scraping ofi the 
top surface of the sand, -which becomes choked with the 
matter removed from the water ; and after a time a fresh 
layer of sand has to be provided. Filtration, though m 
itself a purely mechanicd operation, has been found to 
reduce the organic impurities in the water, which must be 
due either to their oxidation from exposure in thin layers 
to the air in the process of filtenng or to the actual 
removal of very minute organisms fioating in the water, 
or probably to both causes combined. 

ihltera of spongy iron mixed with gravel were set up at 
the Antwerp waterworks in 1881, and arrested a quantity 
of matter which had passed through an upper layer of 
sand, and proved very efficient agents for purification 
Their large cost, however, their becoming rapidly clogged | 
and cak^ on the top, necessitating the removal of the 
upper layer of sand to break up the hard top iron crust, 
and the rather frequent renewal of the iron required, as 
compared with sand, were a bar to the extension of the 
system, which had become inadequate for its work. 
Eventually, it was found that the purification could bo 
effected more economically and rapidly, and quite as 
effectually, by scattering cast-iron bormgs in the water as 
it flowed through horizontal revol-ving cyhnders, furnished 
with projecting plates fastened at intervals round the 
inside, which, in revolving, scooped up the iron at the 
bottom, which had fallen through the water, and dis- 
charged it on reaching the top. The iron is first converted 
into ferrous oxide, FeO, which dissolves, at least partly, 
as bicarbonate, and then by further oxidation into feme 
oxide, FogOg, which readily precipitates, and is easily 
removed by filtration through sand, a small portion only 
of the oxide remaining in solution. Iron appears to 
purify water from orgamc matter, partly by its fatal 
influence on the growth and even life of micro-organisms, 
and partly by dra gg ing down the floating organisms in 
the process of precipitation. 

Softening Water — Many waters dra-wn from springs, 
wells, and rivers fed by springs contain inorganic i^ts in 
solution, and, though innocuous and pleasant for drinking, 
are not good for general domestic and manufacturing 
purposes, o-wing to their curdhng soap and encrustmg 
kettles, boilers, and pipea This quality, knovm as 
hardnessj is mainly due to salts of lime, which are found 
in large quantities m waters dra-wn from the chalk. Most 
of -fche lime in solution is m the form of bicarbonate, 
CaO.SOOg, having been produced from the veiy shghtly 
soluble carbonate of lime, CaO.COg, of which cha^ and 
other limestones are mainly composed, by combination 
with free carbonic acid, COj. It is only therefore neces- 
sary to remove half of the carbonic acid from the bicar- 
bonate to reconvert it into the insoluble carbonate. This 
can be done either by boiling, which drives off the exc^s 
of carbonic acid, depositing die carbonate of lime which 
forms the troublesome incrustation in pipes and boilers 
where chalk water is used, or by adding caustic lime, 
CaO, to the water, whicli, combining with the excess of 
carbonic acid, reduces the bicarbonate, forming carbonate 
of lime, which is precipitated- This reaction is indicated 
by the formula CaO -h CaO. 2002 = 2 CaO GOa, and is the 
basis of Dr Clark’s process for softening water. To 
indicate the degree of hardness of various waters. Dr 
Clark’s scale of 1 degree of hardness for each gram of 
chalk in 1 gallon of water is employed. Some waters 
have 22“, or even more degrees of hardness; and all 
waters ate termed hard which contain more than 6“; but 
by the softening process waters of 22" of hardness can 
be reduced to about 6°. The remaining or permanent 
hardness consists of sulphate of hme and other soluble 


salts. The conversion of the bicarbonate in the process 
of softening is rapid ; but the difficulty of dealing with 
the fine precipitate, which requires time to settle, has 
hmdered the general adoption of the process, though it 
has been apphed successfully at various works deriving 
their supply from chalk wells The precipitation of the 
carbonate of hme m the softening process has been 
observed to remove to a great extent the micro-orgamsms 
in the water, confirming the view expressed above, that 
precipitetion sweeps down -with it the minute germs, as in 
this case the chemical action could not influence them. 
The waters obtained from mountainous districts are very 
soft, and therefore very valuable for manufacturing 
districts , but they have more action upon lead, and are 
more liable to absorb organic impurities than water 
highly charged with inorganic salts. 

Stoeaqe. 

Quantity of Daily Sitpply . — The water-supply required 
is estimated m gallons per head of population, with 
additions lu manufacturing districts for trade purposes. 
The consumption vanes greatly in different towns, ranging 
from about 12 to 50 gallons per head per day, and it 
depends more upon the fittmgs and other sources of waste 
than upon the habits of the population, though the con- 
sumption per head is greater in the wealthier quarters. 
An ample supply, for domestic and general reqiuremenfcs, 
IS from 20 to 25 gallons per head daily. The actual rate 
of consumption varies with the time of day, and also -with 
the period of the year, being greatest between 7 and 
10 A.M., and in June, July, and August, and least from 
9pm to 6 A.M., and in. January, February, and March 

Where the quality of the supply dra-wn from different 
sources varies, as in London (the -water from the deep 
wells in the chalk being far superior to that derived from 
the Lea), and where filtration has to be largely adopted, 
it is -unfortunate that the best supply cannot be devoted 
to drinking and cooking, and the inferior in quality and 
unfiltered waters used for cleaning, for gardens, stables, 
vs^ter-closebs, flushing sewers, watering the streets, and 
extinguishing fires. Besides, however, the cost of a 
dupheate system of mams and pipes, with the addition, m 
London, of difficulties between independent companies, the 
carelessness of persons m drawing from the two supplies 
has been considered a bar to this separation. It is possible, 
however, that, when the population becomes still more 
dense, and pure water more difficult to obtain, these objec- 
tions may be overruled, and the purest supply devoted to 
special uses. 

Sermce-Reeerwnr . — ^To provide a sufficient reserve for 
sudden demanda, such as for a fire, and to ensure an 
adequate supply to every house, a service-reservoir has to 
be constructed, into which the water from the source of 
supply IS led. The reservoir consists generally of a brick 
or concrete tank, rendered inside witL cement, sunk in 
the ground, and roofed over -with brick arches resting on 
the side walls and intermediate pillars, over which a 
covering of earth is spread. By this means hght and 
heat are excluded, which, together with a depth of at 
least 16 feet of water, prevents the growth of minute 
aquatic plants, of which the germs are found in some -well 
waters, particularly from the New Bed Sandstone, and 
maintains the water at a tolerably even temperature. The 
reservoir should have a capacity of not less than twenty- 
four hours’ supply, and should be at a sufilcient elevation 
to command the whole of the district it serves, and if pos- 
sible afford a good pressure on the fire-hydrants. Where 
a town stands at very different levds, separate reservoirs 
at different elevations for supplying the high-level and 
low-level districts are advisable, to eq-uaJize the pressure. 

XXIV. — 52 
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DlSTErBUTION. 

The ■water is led from the service-reservoir through cast- 
iron mains to the branch mains, from which the service 
pipes convey it to the several houses. Lead is generally 
preferred for house connexioiis, owing to the facility with 
which it can be adapted to structural req^mrements. The 
only objection to it is that it is attacked by some very 
soft waters, oxide of lead being formed, which is partially 
soluble and very injurious to bealth. "With free carbonic 
acid, however, the pipe becomes coated with carbonate of 
lead, which is insoluble lu water and protects tbe pipe 
from further action. Peat also in water protects the lead 
pipes, by depositing a surface film. In the case of hard 
waters, the lead soon becomes coated with sulphate of 
lime Accordmgly, it is only under exceptional conditions 
that the employment of lead for pipes is deleterious ; but 
it should be prohibited for the lining of cisterns where 
the water may be stored for long periods. 

Domestic filters are very valuable for local well and 
spring supplies, and afford an additional safeguard against 
accidental impurities in public supplies (see Filtee). 

Ini&'miiteni and Constant Supjtly — Formerly the com- 
mon form of supply was on the intermittent system On 
this plan, each house is provided with a cistern, into which 
water from the main is admitted for a short penod, once 
or twice a day, by means of a valve on each service mam, 
which is opened and closed by the turncock for each 
separate district. When the cistern is filled, the inlet 
pipe is closed by the rising of the floating ball shutting 
the ball tap. The supply is, accordingly, limited to the 
contents of the cistern, except durmg the short period the 
water is turned on ; and the cistern is proportioned to the 
accommodation of the house. The water in these open 
cisterns is liable to contamination from impurities of 
various kinds settling in them and not being cleaned out; 
and it is often exposed to heat, a smoky atmosphere, and 
dnsl^ and sometimes to sewage gas. Moreover, in the 
event of a fire, the turncock has to be summoned before 
a supply of water can be obtained Accordingly, tbe 
adoption of the constant system has been urged, and in 
many places carried out. The advantages of drawing a 
fresh supply always direct from the mam, and of having 
an ample supply constantly at hand to meet any emergency 
are unquestionable, but the constant supply of water 
necessitates the strengthening and very careful inspection 
of ihe pipes, joints, and fittings, to prevent fracture and 
avoid l0aka^ under a continual and increased pressure, 
and is liable to lead to a careless ■waste of water if 
ttnche(dked by a meter. Before substituting a constant 
fcgr an, intermittent supply, it is essential to overhaul 
thoroughly the pipes and joints, and to substitute screw- 
down taps, which close gradually, for the leaky suddenly- 
closing plug-taps, which throw a sudden pressure on the 
pipes.^ Waste in water-closets can be stopped by the 
ittsedaomof a waste preventer, which only allows a definite 
quantity of water to pass each time the plug is raised (see 
The detection of accidental waste from 
i^^^es has been much facilitated by the introduction of 
meter, which, records graphically, on a 
amount of water which is pasmng 
^ fixed. By fixing the meter 
^ y ^ht, when mo^ the 
and slrnttang offauc- 
which Water is heard 
to be flowing |^ . d^gx^m of flowat >6ech 

dosiug of n sCTviDB pper the position and extent 

of each source waste, ehof^ig ^t what places leaks must 
be ocourrmg; and which are the worst, needing attention 
Erst, This method of inspection was first adopted at 


Liverpool in 1873; and, besides effecting a considerable 
economy, it enabled the constant service to be restored, 
which the previous waste had rendered impracticable 

Water-Meters . — There are two classes of water-meters, 
— ^the positive and the inferential The positive meter, 
such as Kennedy’s and Frost’s piston meters, measures 
the actual quantity of water passed through it, as recorded 
by the strokes of a piston working in the cylinder, which 
18 successively filled from the top and bottom, and affords 
a measure of the water introduced , whilst the inferential 
meter, such as that of Siemens, measures only the revolu- 
tions of a tmbine actuated by the flow of the passing water, 
of which the quantity is deduced from the velocity. The posi- 
tive meter is more accurate, and measures very small flows ; 
whereas the turbine meter may sometimes not be turned 
by very small flows which are gradually increased Measure- 
ment by meter would seem naturally to follow the adoption 
I of the constant service for domestic supply, as well as for 
manufactories Its general adoption has, however, been 
hindered by the fear that a charge by quantity, instead of 
by rental, might press unduly upon the poorer classes, 
and induce them to stmt themselves of a proper supply, 
and also the difficulty of obtaining a very cheap and at 
the same time a perfectly trustworthy meter of adequate 
durability To avoid the possibility of checking a suffi- 
cient use of water in the poorer tenements, it has been 
proposed to allow a definite supply at the ordinary rate, 
and only to charge by meter for any excess over this 
amount. (l f. v.-h.) 

"WATEKTOIT, Ohaeles (1782-1866), naturalist and 
traveller, descended from a very ancient English family, 
was born at "Walton Hall, near Pontefract, Yorkshire, in 
1782. After being educated at the Boman Catholic college 
of Stonyhurst, and travelhng a short time on the 
Continent, he went to Demerora to manage some estates 
belonging to his family. He continued in this occupa- 
tion for about eight years, when he began those wander- 
ing upon the results of which his fame as a natnrahst 
principally rests In his first journey, which began in 
1812, and the principal object of which was to collect 
the poison known as curari, he travelled thiough British 
Guiana by the Demerara and Essequibo rivers to the 
frontiers of Brazilian Guiana, making many natural history 
collections and observations by the way. After spending 
some time in England he returned to South America 
in 1816, going by Pernambuco and Cayenne to British 
Guiana, where again he devoted his time to the most 
varied observations in natural history. For the third 
time, m 1820, he sailed from England for Demerara, 
and again he spent his tune m similar pursuits Another 
sojourn in England of about three years was followed 
by a visit to the United States in 1824; and, having 
touched at several of the West India islands, he again 
went on to Demerara, returning to England at the end of 
■the year. In 1828 he published the results of his four 
journeys, under the title of Wanderings in Soidk America^ 
— consisting largely of a collection of observations on the 
appearance, character, and habits of many of the animals 
to be found in British Guiana. Waterton was a keen and 
accurate observer, and his descriptions are of a graphic 
and humorous charaoter, rarely to be found in works on 
Uktural history. He marned in 1829, and from that time 
lived mostly at Walton Hall, devoting himself to the 
improvement of his estate, to country pursuits, and to 
natural history observations. Waterton also pubhehed 
t^ee series of essays on various subjects connected 
■with natural history. He died May 27, 1866, from the 
r^olt of an accident 

WATERTOWN, a city of the United States, the county 
s$at of Jefferson county. New York, is situated upon both 
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sides of Black Eiver, 7 miles above its mouth, and is 140 
miles north-west of ilbauy It is laid out rather irregu- 
larly, with 60 miles of streets, is supphed with water by 
pumping, water-power being used, aud is well sewered 
The population in 1880 was 10,697, including 2444 of 
foreign birth The river at this point is 60 yards wide. 
It falls 112 feet in two miles, and flows through the city 
in a succession of rapids, furnishing a magnificent water- 
power to the numerous paper, wooUen, and cotton mills 
and machine shops which line its banks 

The first settlement was made m 1800, and the town had a rapid 
growth from the start. The city ivas chartered in 1869. 

WATERTOWN, a city in J efferson and Dodge counties, 
Wisconsin, United States, is situated upon both sides of 
Rock river, in a rich farming region. Its population in 
1880 was 7883, 3072 of them of foreign birth The river 
furnishes a valuable water-power for extensive manufac- 
tures Watertown contains the North-Western University, 
a Lutheran institution, and a Roman Catholic seminary 
About two-thirds of the present population are Germans 
or their direct descendants 

WATERWORKS, See Watee-Supply 

WATFORD, an ancient market town of Herts, is situated 
on a ndge of gravel overlookmg the river Colne, on the 
Grand Junction Canal and on the London and North- 
Western Railway, branches of which here diverge to St 
Albans and to Rickmansworth, 8 nules south-west of St 
Albans and 17f north-west of London by rail, the distance 
by road from Charing Cross being 16 miles It consists 
chiefly of one spacious street, about li mile in length, 
running north-westwards from the river A bridge con- 
nects it with Bushey on the south side of the river, a suburb 
chiefly of villas. The church, dedicated to St Mary, with 
embattled tower, and spire 100 feet high, was restored in 
1871 at a cost of .£11,000 The other principal public 
buildings are the masonic hall (1873), the pubhc library 
and school of art, a building of brick in the Gothic style, 
erected m 1873-74 at the cost of £3400, the county court 
and sessions-house, the agricultural hall, and the Rterary 
institute. Among the benevolent institutions are the 
London Orphan .^ylum, founded in 1813, rebuilt in 1870 
in the Elizabethan style, and having accommodation for 
600 children ; the alm^ouses of the Salters Company, 
London, and the almshouses erected in 1876 by the countess 
of Essex for superannuated servants There is a cemetery 
of 14 acres laid out in 1858. For the water-supply of the 
town a reservoir capable of containing one miUion gallons 
has lately been constructed. The town possesses corn-mills, 
breweries, malt-kilns, and an iron foundry. Thepopulation 
of the urban sanit^ distnct (area 530 acres) in 1871 
was 7461, and in 1881 it was 10,073. In 1882 the area 
of the urban sanitary district was extended to 871 acres; 
the population of that area in 1881 was 12,162. 

Watford is not mentioned in Domesday, being then induded m 
the manor of Cashio, beloaging to the abbey of St Albans The 
tovm. leceivod the giant of a maiket from Henry I. When the 
abbey of St Albans was dissolved in 1649, Watford fell to the 
crown. In 1609 it came into the possession of Thomas Marbury, 
and it has belonged to the earls of Essex smce 1767. 

WATSON, Eichaed (1737-1816), bishop of Llandaff, 
was bom in August 1737 at Heversham, in Westmorland, 
and was the son of the master of the grammar school of 
that place. He was entirely educated by his father, who 
aent him in 1754 to Trinity College, Cambridge with “a 
considerable stock of classical learning, a spirit of per- 
severing industry, and an obstinate provincial accent.” 
He was elected a fellow of Trinity in 1760, and about the 
same time had the ofier of the post of chaplain to the 
factory at Bencoolen. “You are too goo^” said the 
master of Trinity, “ to die of drinking punch in the torrid 
zone,” and Watson, instead of becoming, as he Imd flattered 
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himself, a great Orientalist, remained at home to be 
elected professor of chemistry, a science of which he did 
not at the time possess the simplest rudunents “ I buried 
myself,” he says, “in my laboratory, and in fourteen 
months read a course of chemical lectures to a very full 
audience ” Not the least of his services was to procure 
an endowment for the chair, which served as a precedent 
in similar instances. 

In 1771 he became a candidate for the regius pro- 
fefflorship of divinity, and at the age of thirty-four gained 
what he calls “ the first place for honour in the university,” 
“ and,” he adds, “ exclusive of the mastership of Tnmty 
College, I have made it the first for profit. I found it not 
worth £330 a year, it is now (1814) worth £1000 at 
the least.” He did not entirely renounce the study of 
chemistry . in 1768 he had published InMituiiones Mefal- 
Im'fficse, intended to give a scientific form to chemistry by 
digesting facts establi^ed by experiment into a connected 
senes of propositions. In 1781 he followed this np with 
a volume of Ckeniical JBssays, which Davy told De Quincey 
remained as lata as 1813, after all recent disco venes, 
unsurpassed as a manual of introductory discipline But 
on the day on which he composed his preface he burned 
all his chemical manuscripts, and never returned to the 
subject. His course as professor of divinity was no less 
decisive “I reduced the study of divinity into as 
narrow a compass as I could, for I determined to study 
nothing but my Bible.” He produced several anonymous 
pamphlets on the liberal side in the subscription con- 
troveray and other topics of the day, and some sermons, 
one of which was thought likely to have involved him in 
a prosecution, but which, Dunning said, contamed “just 
such treason as ought to be preached once a month at St 
James’s” It is said to have prevented his obtaining 
the provostship of Trinity College, Dublin. In 1776 he 
answered Gibbon’s chapters on Christianity, and had the 
honour of being one of the only two opponents whom 
Gibbon treated with respect In 1781 he was prostrated 
with a mahgnant fever, from the effects of which he never 
wholly recovered, and which served os an excuse for that 
neglect of many duties which remains the chief stain upon 
hia character. He had always opposed the American War, 
and when the accession of Lord Shelburne to power in 
1782 afforded the then unfreqnent opportumty of advanc- 
ing a Liberal in pohtics and religion to a bishopric, Watson 
was made bishop of Llandaff, bemg permitted to retain 
his other preferments on account of the poverty of the see. 
Shelburne, he says, expected great service from him as a 
jjomphleteer, but Watson proved from the ministerial 
point of view a most impracticable prelate He imme- 
diately brought forward a scheme for improvmg the con- 
dition of the poorer clergy by equalizing the incomes of 
the bishops, the reception of which at the time may be 
imagined, though it was suhstantially the same as that 
carried into effect by Lord Melbourne’s Government fifiy^ 
years later. Watson now found that he possessed no 
influence with the minister, and that he had destroyed his 
chance of the great object of his ambition, promotion to a 
better diocese Neglecting both his see and his professor- 
ship, to which latter he appointed a deputy described as 
highly incompetent, he withdrew to Cal^th Park, m his 
native county, where he occupied himself largely in form- 
ing plantations and the improvement of agriculture He 
nevertheless frequently came forward as a preacher and a 
speaker in the House of Lords, but his only very con- 
spicuous appearance before the public was his warm 
support of the prince of Wales’s unqualified claim to the 
regency on the insanity of the king in 1788, which com- 
pleted his disgrace at court. In 1796 he pubhshed his 
Apology for the Bible, in answer to Thomas Paine, at 
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present the hest known of his numerous writinga. It was 
most effective in its day; in ours Christianity would 
hardly he attacked or defended by the arms employed by 
either disputant. Undismayed by the displeasure of the 
court, or perhaps hoping to overcome it, Watson continued 
to exert his pen with vigour, and in general to good 
purpose, denouncing the slave trade, advocating the union 
with Ireland, and offering financial suggestions to Pitt, 
who seems to have frequently consulted him. In 1798 
his Address to the TtOfpU of Great Britain, enfordng 
resistance to French arms and French principles, ran 
through fourteen editions, but estranged him from many 
old friends, who accused him, probably with injustice, of 
ajimngto make his peace with the Government. In 1807 
the advent of a Whig ministry almost brought tbe coveted 
preferment withm reach. Had Dr Markham died a few 
.months sooner Watson would have been archbishop of 
York. Such a disappomtment might palliate the querulous 
strain of his conversation and published references to 
himsdf, though it could not render it dignifi,ed or decorous. 
De Quincey, however, who knew the bishop personally m 
his latter years, while severely criticizing his complamts, 
allows that his temper had not been soured by disappoint- 
ment. “His lordship was a joyous, jovial, and cordial 
host.” He died on Inly 2, 1816, having occupied his 
latter years in the composition and revision of an autobio- 
graphy, which, with ail its egotism and partiahty, is a 
valuable work, and the chief authority for his life. 

As an advocate of liberal prmciples in charcb and state, Watson 
stands almost alone among tfie prelates of bis day ; and it cannot be 
said that bis longing for preferment, violent and unbecoming as 
it "vsnas, seduced hnn into mean actions or nnworthy compliances. 
His character is hi^ enough to make it cause for regret that it 
s^uld stand no higher, as it easily might if he had possessed a 
nicer sense of dignity and had not measured success so exclu- 
mvely by the attainment of wealth and station. Hard-headed and 
pushing, he yet had an intalleotual couacienco ; the two maiTi ele- 
ments of his character stood iu each other’s way . he felled as a 
courtdw, and did not leave a wholly unblemished reputation as 
a patriot. As a bishop he neither was nor endeavoured to he 
anything ; as an ecdedastical statesman it was hia misfortune to 
^ve bean bom fifty years too soon His massive but unoriginal 
intellect is justly characterized by De Quincey as “robust and 
commonplace.” (R G- ) 

WATT, James (1736-1819), the inventor of the 
modem condensing steam-engine, was born at Greenock 
on the 19th of January 1736. His father was a small 
merchant there, who lost his trade and fortune by unsuc- 
cessful speculation, and James was early thrown on Ms 
own resources. Having a taste for mechamcs he made 
his way to Xioudon, at the age of nineteen, to learn the 
business of a philosophical-instrument maker, and became 
apprenticed to one Morgan, in whose service he remained 
for^ twelve months. From a child he had been extremdy 
delicate, and the hard work and frugal living of his London 
pupilage taxed his strength so severely that he was forced 
at the end of a year to seek rest at home, nof^ however, 
until he had gained a fair knowledge of the trade and 
beoome handy in the use of toola Before going to London 
he bad made acquaintance with some of the professors in 
G^^o-w collie, and on his return to Scotland m 1766 he 
them out and obtained work in repairing astrono- 
^to^Daents. Hb next tried to establish bimsftlf as 
^ jpaker in Glasgow, but the city guilds 

craftsman W’ho had not served 
Ifeocnmnn aprenticeship, and Watt was 
fhe hurgh. The college, how- 
etv^, iodk and in 1767 he was 

esiablished-in ftif pret4iib:^ ^tii the titie of mathematical- 
instrument makar to the 

Before many montim the discoverer of latent 

heat, then lecturer on chemistry, and Eobison, then a 
student, afterwards professor of natural philosophy, became 


his intimate friends, and with them he often discussed the 
possibility of improving the steam-engine, of which at that 
time Newcomen’s was the most advanced type. The 
engine was then applied only to pumping water, — chiefly 
m the drainage of mines; and it was so clumsy and 
vrasteful of fuel as to be but httle used. Some early 
experiments of Watt in 1761 or 1762 led to no positive 
resull^ but in 1764 bis attention was seriously d^wn to 
tbe matter by having a model of Newcomen’s engine, which 
formed part of the college collection of scientific apparatus, 
given him to repair. &ving put the model in order, he 
was at once struck with its enormous consumption of 
steam, and set himself to examine tbe cause of this and to 
find a remedy. 

In Newcomen’s engine the cylinder stood vertically 
under one end of the mam lever or “ beam ” and was open 
at tbe top. Steam, at a pressure scaxcely greater than 
that of the atmosphere, was admitted to the under side ; 
this allowed the piston to be pulled up by a counterpoise 
at tbe other end of the beam. Commumcation with the 
boiler was then shut off, and the steam in the cylinder 
was condensed by injecting a jet of cold water from a 
cistern abova The pressure of the air on the top of the 
piston then drove it down, raising the counterpoise and 
doing work. The injection water and condensed steam 
wM<£ had gathered in the cylinder were drained out by a 
pipe leading down into a welL 

Watt at once noticed that the alternate heating and 
cooling of the cylinder in Newcomen’s engine m^e it 
work with tedious slowness and excessive consumption of 
steam. When steam was admitted at the b^inning of 
each stroke, it found the metal of the cylinder and piston 
chilled by contact with the condensed steam and cold 
mjection water of the previous stroke, and it was not 
until much steam had been condensed in heating the 
chilled surfaces that the cylinder was able to fill and the 
piston to rise. His first attempt at a remedy was to use 
for the material of the cylinder a substance that would 
take in and give out heat slowly. Wood was tried, but it 
made matters ouly a little better, and did not promise to 
be durable. Watt observed that the evil was intensified 
whenever, for the sake of making a good vacuum under 
the piston, a specially large quantity of injection water 
was supplied. 

He tiieu entered on a scientific examination of the pro- 
perties of steam, studying by experiment the relation of its 
density and pressure to the temperature, and concluded 
that two conditions were essential to the economic use of 
steam in a condensing steam-engine. One was that the 
temperature of the condensed steam should be as low as 
possible, 100” F. or lower, otherwise the vacuum would 
not be good; the other was, to quote his own words, 
“that the cyhuder should be always as hot as the steam 
which entered it” In Newcomen’s engine these two con- 
ditions were incompatible, and it was not for some months 
that Watt saw a means of reconciling them. Early in 
1766, while walking on a Sunday afternoon in Glasgow 
Green, the idea flashed upon him that, if the steam were 
condensed in a vessel distinct from the cylinder, it would 
be practicable to make the temperature of condensation 
low, and still keep the cylinder hot Let this separate 
vessel be kept cold, either by injecting cold water or by 
letting it stream over the outside, and let a vacuum be 
nmintaiued iu the vessel Then, whenever commumcation 
was made between it and the cylinder, steam would pass 
over from the cylinder and be condensed ; the pressure in 
the (yJinder would be as low as the pressure in the con- 
denser, but the temperature of the metal of the cylinder 
would remain high, since no mjection water need touch it. 
Without delay Watt put this idea to the test, aud found 
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that the separate condenser did act as lie had anticipated 
To maintain the vacuum in it he added another new 
organ, namely, the air-pump, the function of which is to 
remove the condensed steam and water of injection along 
with any air that gathers in the condenser. 

To further his object of keeping the cylinder as hot as 
the steam that entered it, Watt supplemented his great 
mvention of the separate condenser by several less notable 
but still important improvements. In Hewcomen’s engine 
a layer of water over the piston had been used to keep it 
steam-tight, Watt substituted a tighter packing lubricated 
by oil In Newcomen’s engme the upper end of the 
cylinder was open to the air , Watt covered it in, leading 
the piston rod through a steam-tight stufiBng-box in the 
cover, and allowed steam instead of air to press on the top 
of the piston. In Newcomen’s engine the cyhnder had no 
clothing to reduce loss of heat by radiation and conduction 
from its outer surface ; Watt not only cased it in non-con- 
ducting material, such as wood, but introduced a steam- 
jacket, or layer of steam, between the cylinder proper and 
an outer shell All these features were specified in his 
first patent, in words which have been quoted iu the article 
Stbam-Enqine, voI. mn'i. p 476 {q V.). 

This patent was not obtained till January 1769, nearly 
four years after the inventions it covers had been mada 
In the interval Watt had been striving to demonstrate the 
merits of his engine by trial on a large scale. His earliest 
experiments left him in debt, and, finding that his own 
means were quite insufldcieut to allow him to continue 
them, he agreed that Dr Roebuck, founder of the Canon 
iron-works, should take two-thirds of the profits of the 
invention in consideralaon of his bearmg the cost. An 
engine was then erected at Eanneil, near Linlithgow, where 
Roebuck lived, and this gave Watt the opportunity of 
facing many difficulties in details of construction. But 
the experiments made slow progress, for Roebuck’s afiTairs 
became embarrassed, and Watt’s attention was engaged 
by other work. He had taken to surveying, and was fast 
gaining reputation as a civil engineer. In 1767 he was 
employed to make a survey for a Forth and Clyde canal, 
— a scheme which failed to secure parliamentary sanction 
This was followed during the next six years by surveys 
for a canal at Monkland, for another tluough the valley 
of Strathmore from Perth to Forfar, and for others along 
the lines afterwards followed by the Crmanand Caledonian 
Canals, He prepared plans for the harbours of Ayr, Port- 
Glasgow, and Greenock, for deepening the Clyde, and for 
building a bridge over it at Hamilton. In the course of 
this work he invented a simple micrometer for measuring 
distances, consisting of a pair of horizontal hairs placed in 
the focus of a telescope, through which sights were taken 
to a fibxed and movable target on a rod held upright at 
the place whose distance from the observer was to be 
determined The micrometer was varied in a number of 
ways ; and another fruit of his ingenuity about the same 
time was a machine to facilitate drawing iu perspective. 

Meanwhile the engme had not been wholly neglected. 
Watt had secured hia patent; the Kinneil trials had given 
him a store of valuable experience ; Roebuck had failed, 
Rut another partner was re^y to take his place. In 1768 
Watt had made the acquaintance, through his friend Dr 
Small, of Matthew Boulton, a man of energy and capital, 
who owned the Soho engineering works at Birmingham. 
Boulton agreed to buy Roebuck’s share in the invention, 
and to join Watt in applying to parliament for an Act to 
prolong the term of the patent The application was 
successful. In 1775 an Act was passed coutmuing the 
patent for twenty-five years. By this time the inventor 
had abandoned his civil engineenng work and had settled 
in Birmingham, where the manufacture of steam-engines 
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was begun by the firm of Boulton and Watt The 
partnership was a singularly happy one Boulton had the 
good sense to leave the work of inventing to Watt, in 
whose gemus he had the fullest faith ; on the other hand, 
his substantial means, his enterprise, resolution, and 
business capacity, supplied what was wanting to bring the 
invention to commercial success. 

During the next ten years we find Watt assiduously en- 
gaged in developing and introducing the engine. Its first 
and for a time its only application was in pumping ; it was 
at once put to this use m the mines of Cornwall, where 
Watt was now frequently engaged in superintending the 
erection of engines Further inventions were required to 
fit it for other uses, and these followed in qmck succession 
Watt’s second steam-engine patent is dated 1781 It de- 
scribes five difierent methods of converting the reciprocat- 
ing motion of the piston into motion of rotation, so as to 
adapt the engine for driving ordinary machinery. The 
simplest way of doing this, and the means now universally 
followed, is by a crank and fly-wheel ; this had occurred to 
Watt but had meanwhile been patented by another, and 
hence he devised the “ sun and planet wheels ” and other 
equivalent contrivances. A third patent, in 1782, con- 
tamed two new inventions of the first importanca Up to 
this time the engine had been single-acting; Watt now- 
made it double-acting , that is to say, both ends of the 
cyhnder, instead of only one, were alternately put m com- 
munication with the boiler and the condenser. Up to this 
time also the steam had been admitted from the boiler 
throughout the whole stroke of the piston ; Watt now intro- 
duced the system of expansive working, in which the ad- 
mission valve IS closed after a portion only of the stroke is 
performed, and the steam enclosed in the cylinder is then 
allowed to expand during the remainder of the stroke, 
doing additional work upon the piston without makmg 
any further demand upon the boiler until the next stroke 
requires a fresh admission of steam. He calculated that, 
as ihe piston advanced after admission had ceased, the 
pressure of the steam in the cylinder would fall in the 
same proportion as its volume increased, — a law which, 
although not strictly true, does accord very closely with the 
actual behaviour of steam expanding in the cylinder of an 
engine. Recognizing that this would cause a gradual 
reduction of the force with which the piston pifiled or 
pushed against the beam, Watt devised a number of con- 
tnvances for equalizing the effort throughout the stroke. 
He found, however, that the inertia of the pump-rods in 
Lis mine engmes, and the fly-wheel m his rotative engines, 
served to compensate for the inequality of thrust sufficiently 
to make these contrivances unnecessary. His fourth patent, 
tahen out in 1784, describes the well-known “parallel 
motion,” an arrangement of links by which the top of the 
piston-rod is connected to the beam so that it may either 
pull or push, and is at the same time guided to move in a 
sensibly straight line. “ I have started a new hare,” he 
writes to Boulton iu June of that year ; “ I have got a 
glimpse of a method of causing a piston-rod to move up 
and down perpendicularly by only fixing it to a piece of 
iron upon the beam, without chains or perpendicular guides 
or uuto-wardly fnction^ arch-heads, or other pieces of 
clumsiness. I think it a very probable thing to succeed, 
and one of the most ingenious simple pieces of mechanism 
I have contrived.” 

Still a later mventioii was the throttle- valve and centrifa^ 
governor, hy ivhieh the speed of rotative en^es -ivas automaticaliy 
can-trolleA One more item in the list of Watt’s contributions to 
the development of -the steam-engme is too important to he passed 
■vnthont mention • -lie mdicator, -which, dra-ws a diagram of the 
relation of -Idie steam’s pressure to its volume as the stroke proceeds, 
was first used by Boulton and Watt to measure the work done by 
^eir engines, so to give a basis on which the chaiges levied 
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from tlieir customers were adjusted. It would lie difficult to ex- 
aggerate the paxt which this simple httla instrument has played m 
the evolution of the steam-engme. The eminently philosophic 
notion of an indicator diagram is fundamental m the theory of 
thermodynamics; Ihe instrument itself is to the steam-engineer 
what the stethoscope is to the physician, and more, for with it he 
not only diagnoses the ailments of a faulty machine, whether m 
one or another of its organs, but gauges its power in health. 

The commercial success of the engine was not long m hemg 
established. By 1783 all but one of the Newcomen pumping- 
engines in Comwtiil had been displaced by 'Watt’s. The mines 
were then far from thrivmg ; many were even on the pomt of hemg 
abandoned through the dimcnlty of dealing with huge volnmes of 
water , and "Watr a invention, which allowed this to be done at a 
moderate cost, meant for many of them a new lease of life His 
engine used no more than a fom’th of the fuel that had formerly 
been needed to do the same work, and tihe Soho firm usually claimed 
by way of royalty a sum eqiiivalent to one-third of the saving — a 
sum which must have been nearly equal to the cost of the fuel 
actually consumed. Rival manufacturers came forward, amongst 
whom Bull and Homblower are the most conspicuous names. 
They varied the form of the engine, hut they could not avoid in- 
fringing Watt’s patent by the use of a separata condenser. When 
action rraa taken arainst them on that ground, they retaliated by 
disputmg the valimtjr of the fundamental patent of 1769. In the 
case of Boulton and Watt v Bull the court was divided on this 
point, but in an action against Homblower the patent was definitely 
affirmed to be valid by a unanimous finding oAhe Court of King's 
Bench, This was in 1799, only a year before the monopoly ex- 
pired, but the decision enabled the firm to claim a la^ sum as 
arrears of patent dues In connexion with these trials watt him- 
self, as well as his early fnends Black and Robison, drew up 
narrativea of the invention of the steam-engme, which are of much 
interest to ihe student of its history.^ 

Before Watt’s time the steam-en^e was exclusively a steam- 
pump, slow-workma cumbrous, and excessively wasteful of fuel 
Hia first patent made it quick m workmg, powerful, and efficient, 
hut still only as a steam;^ump. Hia later inventions adapted it 
to drive machmery of all kinds, and left it virtually what it is to- 
day, save in three respects. In r^ect of mechanical arrangement 
the modem en^e differs from "Watt’s chiefly in this, that the 
beam, an indtroensable feature m the early pumpmg-engines, and 
one which held its place long after the need for it had vanished, 
has gmdnally given way to more direct inodes of connecting the 
piston with crank. Another difference is m the modem use of 
Jmgh-pressure steam. It is remarkable that Watt, notwithstanding 
the fact that his own invention of eapanaiva working must have 
opened his eyes to tlie advantage of h^h-pressm'e steam, dechned 
to admit it-mto his practice. He persisted m the use of pressures 
that were httle if at aU above that of the atmosphere. His 
rivals in Cornwall were not so squeamish. Trevithick ventured 


B8 far as X20 on the square inch, and a curious episode m the 
history of the atcam-engma is an attempt whicdi Boulton and 
Waift made to have an Act of Parliament pasMd forbidding the 
use of high pressure on the ground that the lives of the public were 
endangered. The third and only other respect m which a great 
improvement has been effected is m the introduction of compound 
expimrinn. Here, too, one cannot but regret to find the Soho firm 
hbstilfli though the necessity of defending them monopoly makes 
■^eir acrion natural enough. Honxhlower had in fact stumbled 
on the iuwenfiffli of the compound engme, but as his machine 
empldyed ’Watt’s condenser it was suppreraed, to be revived after 
some years by WoolfL In one of his patents (1784) Watt describes 
a steam-loeomorive, but he never prosecuted this, and when 
Huxdooh, his chief assistant (flimous as the inventor of gas-light- 
ing), made experiments on the same lines. Watt gave him nttle 
encouragement The notion then was to use a steam-carriage on 
ordinary roads ; its use on railways had not yet been thought of. 
"WltMl that idea took form later m the last years of Watts 1&, the 

S <j[d imm rafaied to Eomle upon his offspring , it is even said that 
clause in the lease of his house that no steam-camage 
iny pretext be allowed to approach it, 

ih 1800 of the Adt by wHcb the patent 
Watt gate Ms share in the 
James, who carried 
ig mta ■> d ftcii ra Bonlton for many years, and 
<3regdry, wb died -iA 1804, The remainder of his life 
Was alf hlb h oTme near 

^•ABc«t*r3WB3»*wO«>f fete hfetwt feferosfc Wwtffitffli bymi^in 
iai4in th» fo*» of a toetaote^ftsiloliiaEraraf jjrtfote ” 

fraan edition of fiie whhfh Watt 

revuetl before it was reprmted M th» coHectOd! edmon pf Sobisonfs 
works. Sea Robison’s Majhmieal JPAtSwjifty, roL il 
*His workroom at Heathfleld (now in the possesrioa of Sir 


Birmingham, where he devoted Ms time, with scarcely an 
interruption, to mechanical pursuits. His last work was 
the invention of machines for copying sculpture, — one for 
Tn f^, lirin g reduced copies, another for taking facsimiles by 
means of a light stiff frame, which carried a pointer over 
the surface of the work while a revolving tool fixed to the 
frame alongside of the pointer cut a corresponding surface 
on a suitable block We find him in correspondence with 
Chantrey about this machine not many months before his 
death, and presenting copies of busts to his friends as the 
work “ of a young artist just entering on his eighty-third 
year.” His life drew to a tranquil close, and the end came at 
Heathfield on the 19th of August 1819. His remains were 
interred in the neighbouring parish church of Handsworth. 

"Watt was twice married, — first in 1763 to his cousin 
Misa Miller, who died ten years later. Of four children 
bom of the mamage, two died in infancy; another was 
James, who succeeded his father in business ; the fourth 
was a daughter who lived to maturity, but died early, 
leaving two children His second wife, Miss Miacgregor, 
whom he married before settling in Birmingham in 1775, 
survived him; but her two children, Gregory and a 
daughter, died young. 

Some of 'Watt’s minor mvontions have been already noticed. 
Another, which bos proved of great practical value, was the letter- 
copymg press, for copying maniiscnpt by using a glutinous ink and 
raesBing the written page against a moistoned sheet of thm papei’ 
He patented this m 1780, describing both a roller press, the use 
of Tmich he seems to have preferied in copying hia own corre- 
spondence, and edao the form of screw press now found in every 
merchant’s office. 

In the domain of pure science Watt claims recognition not only 
as having had ideas greatly in advance of hia age regarding what 
is now called energy, but as a discoverer of the composition of 
water. Wntmg to Priasliley in April 1783, with reference to some 
of Pnestley’s experiments, he suggests the theory that “water la 
composed of dephlogiaticated air and phlogiston deprived of part of 
their latent or elementary heat.” It is difficult to determine the 
exact meaning attached to these antiquated terms, and to say how 
far Watt’s suggestion anfacipated the mller discovery of Cavendish 
Watt’s views were commnnicated to the Royal Society in 1783, 
Cavendish’s experiments m 1784, and both are prmted in the 
same volume of the PhihaopMcal TrmswdLxofna 

The early and middle part of Watt’s life was a long struggle 
with poor health * severe headache prostrated him for days at a 
time ; but as he grew old his constitution seems to have become 
more robust His dispomtiou was despondent and shrmking : ho 
speaks of himself, but evidently with unfair seventy, as “indolent 
to excess.” “lam not enterprising,” he writes , “ I would rather 
face a loaded cannon than settle an account or make a bargain , in 
shorty I find myself out of my sphere when I have anything to do 
with mankind.” He was a man of warm friendships, and has left 
a personal memorial of the greatest interest in his numerous letters 
to Dr Small and others, ^ey are full of sagacity and insight, 
his own achievements are told with a shrewd but extmmely modest 
estimate of their value, and in a style of remarkable terseness end 
lumdiiy, lightened here and there by a touch of dry humour. In 
bus old age Watt is descnbed by his contemporaries as a man 
richly stored with the most various knowledge, fuU of anecdote, 
familiar with most modem languages and their hteraturo, a great 
talker. Scott speaks of ■“ the alert, kind, benevolent old man, his 
talents and fancy overflowing on every subject, with hia attention 
ahve to every one’s question, Ms information at every one’s com- 
mand ” 

See J P.Knlrlieaa, Origin anetProffrat ofthiMechaniial Jmentiom of Jemet 
Watt, 8 Tols., 1884 (toIb. 1. and U. contsln a memoir and Wattfs letters, vol."UL 
^es a reprint of hts patent spedfloatlons and other papers) , Mnlrheafl, Z^e of 
Watt, 1868; amlle^ Urn ofBonUm and Watt’, Wnilamaon, Ifemoriafa cf 
Lineage, Ac,, ofJamet WaritjptihllBhed'by the Watt Club, Greenock, 1866; Oofva- 
spondence OT the late damet watt on hi* LUcoverv of the Theorg of tia Gompoeitton 
Of Water, edited hyMnlrhead, 1846, Coijper, "On the Inventions of James Watt 
and hlB llodatspmeived at Handsworth and South Ken^gton,” Proc. Imt 
Mech. JSng,•^lSSa\ article “Watt” In the Encgelopaadia Britomiea, 6th edition 
(1829), hy James Watt, Junior , Kohison, Meehanical Philoetmhy, vol. U , 1822 
(iettei^ and notes hy Watt on the Hlatoiy of the Steam-Engine) ( J. A. E ) 

WATTEAU, Aot:oinh (1684-1721), Erench painter, 
was bom at Talenciemies in 1684. Thrown on Ms own 
resources at an early age, the boy went moneyless and 

Tangye) has been preserved foil of his tools and models of his inven- 
tions. These are described, along with otiiex Watt relies now at South 
Kensington, in an interestmg paper hy Mr 1. A. Oowper, Froa. JnsL 
Meek. Mg., Nov. 1S88. 
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ra-gged alone to Paris. There, after a hard struggle, 
he succeeded in getting work with a painter of saints 
for country customers, who assigned to Watteau, the future 
hmner of gallant feastmgs, the repetition of dozens of 
St hTicholaa. The saint brought him food and shelter, 
and in his few hohdays Watteau sketched and drew 
From this shop he passed to the studio of GiUot, whose 
influence helped him to follow the true direction of his own 
special gifts, but he left him, finding employment with 
Audran the decorator, then at work m the Lnsenibourg 
Then Watteau quarrelled with Audran and went his way, 
fancying that Audran had blamed his first picture, the 
Departing Kegiment, out of jealousy , and, flushed with 
success (for he had sold the work), he went oft to show him- 
self in his native Valenciennes. There Watteau produced 
a second work, a Regiment Halting, which also sold in Pans, 
so thither he returned, and, welcomed by the celebrated 
Crozat, received fresh inspiration from his taste and the 
study of his immense collections. In 1709 he competed for 
the great prize, and, standing only second, applied for a 
crown pension to enable him to go to Italy. As proofs of 
his deserts, he carried to the Academy his &st two pictures | 
His cause was warmly espoused by De la Fosse, aud he was 
instantly made an associate of that body, becoming a full 
member in 1717. His diploma picture, Embarkation for 
the Isle of Venus, is now in the Louvre SuSermg always 
from lung disease, aud of a highly nervous temperament, 
Watteau was, however, unfitted to live and work with others, 
and, in spite of hia professional success aud his assured re- 
putation, he held himself apart, ill at ease with himself and 
seldom happy in his work, which suffered in sympathy with 
his changing moods A visit to London further disturbed 
his health, and in 1721 he returned to Paris, estabhshmg 
himself for a while in the house of his fnend Gersamt, the 
picture dealer, for whom he painted a sign-board which 
had an extraordinary success (a fragment in the collection 
Schwitzer). Hopmg to find rest and some alleviation to 
his increasing sufferings from country air, he accepted a 
lodging at Hogent, in the house of M. Lefebvre, which had 
been obtained for him through his constant fnend the abb6 
Haranger, canon of St Germain I’Auxerrois At Hogent, 
shortly after his arrival, on 18th July 1821, Watteau died, 
having bequeathed to the abb6, to Gersaint, to M. Hemn, 
and to M Juhenne the vast quantity of drawings which 
constituted almost the whole of his fortune. 

No greater contrast can be found than that which Watteau’s 
work presents to the painful condition under which he lived his 
life, a contrast such as that which the boyish glee of Caldecott’s 
designs showed in comparison to the physical misery against which 
his gallant spirit made so hrave a stand. Watteau sought refuge, 
as it were, from his bodilv pam in that fairyland which he created, 
where the pompous art of the “ Grand Sifecle ” still cumbered the 
ground. His work, always conceived in a poetical spirit, lived in 
^ite of the artificial atmosphere of the mock pastoral style of the 
day, and lives m virtue of the exquisite precision of hm observation 
and of the extraordinary bnlhancy and lightness of his art 

WATTS, Isaac (1674-1748), theologian and hymn 
writer, was bom at Southampton 17th July 1674. He 
was the eldest of nme children, and was named after his 
father, who kept a boarding establishment at Southampton. 
The father also wrote poetry, and a number of his pieces 
were included by mistake in voL i. of the son’s Fosthwmvs 
Works. Young Watts is stated to have entered on the 
study o£ the cjaasics when only in his fifth yeaar, and at 
the age of seven or eight to have composed some devotional 
pieces to please his mother. His nonconformity precluded 
him from entering either of the universities, hut in his 
sixteenth year he went to study at an academy in London 
kept by the Rev. Thomas Rowe, minister of the Inde- 
pendent meeting at Haberdashers’ HaU. In his Improve- 
wmt of the Mvnd (1741) Watts has expounded his method 
of study, hut the precepts there laid down can hardly be 
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said to be justified by his example, for it is overwork at 
this penod of his hfe that is beheved to have caused the 
weak and uncertain health of his subsequent years Prob- 
ably it was as much from this cause as from diffidence that 
he deferred preaching his first sermon till the day he entered 
on his twenty-fourth year. Meantime he resided as tutor 
in the family of Sir J ohu Hartopp at Stoke Newington, 
where he probably prepared the materials of his two 
educational works, — Logich, w the Right Use of Reason in 
the Enquiry after Truth (1725), and The Knowledge of the 
Heavms and the Earth Made iSasy^ or the First Rmndples 
of Geography and Astronomy Explained (1726). His LogiCy 
Dr Samuel Johnson states, “ had been leceived into the 
umversifcies,” but this must be regarded rather as an 
indication of the decadence of logical studies there than a 
proof of the special excellence of the work. What merits 
it possesses are of a hortatory and moral kind, and, as Sir 
William Hamilton says, it is “not worth reading as a 
book of logic.” In his twenty-fourth year Watts was 
chosen assistant to Dr Chauncy, pastor of the Independent 
congregation, Mark Lane, London, and two years later he 
succeeded as sole pastor The state of his health led to 
the appointment of an assistant in 1703. In 1704 the 
congregation removed to Pinner’s Hall, and in 1708 they 
built a new meetmg- house in Bury Street In 1712 
Watts took up his residence with Sir Thomas Ahney of 
Abney Park, where he spent the remainder of his life, 
the arrangement being continued by Lady Abney after 
her husband’s death. Watts preached only occasionally, 
devoting his leisure chiefly to the writing of hymns, the 
preparation of his sermons for pubbcation, and the com- 
position of theological works Being httle over 6 feet in 
height, and far from robust in health, he did not specially 
excel as an orator, although the fehcity of his illustrations, 
his transparent sincerity, and his benevolent wisdom gave 
to his preaching an exceptional charm. Hia religious 
opinions were more liberal in tone than was at that time 
common in the community to which he belonged j his 
views regarding Sunday recreation and labour were scarcely 
of Puntamcal stnctness; his Calvinism was modified by 
his rejection of the doctrine of reprobation, and he was in 
the habit of representing the heaven of the Christian as 
affording wide scope for the exercise of the special habits 
and tastes formed by the employments of earth. For an 
estimate of Watts as a hymn writer, see Hvio’s, vol. xu. 
p. 693 He died 25th November 17 48, and was buried 
at Bunhill Fields, where a tombstone was erected to his 
memory by Sir John Hartopp and Lady Abney. A 
memorial was also erected to him in Westminster Abbey, 
and a memorial haU, erected in his honour at Southampton, 
was opened 6th May 1876. 

In 1706 appeared his Morss Lynem, of wMdi an edition, with 
memoir by Eocert Southey, forms voL ix. of Saerei Claasiea (1884) ; 
in 1707 a volume of Symns; in 1719 The Psaltm cf David ; and 
in 1720 Divine and Moral Songs for Ghildrea. Yorious collected 
editaons of his sacred poetry have been published, and in 1869 an 
e^tion appeared with music for four voices. Among the theo- 
lo^cal treatises of Watts, in addition to volumes of sermons, are 
D(xdrim of the TnnHy (1726) j Treatise on the Love of Qod and on 
the Use and Abuse of the Tassarn (1729) ; Oatechims for GhiMrem 
and Youth (1780) ; Msaya towards a Proof of a S^arate State for 
Soula (1782), Essay on the Freedom qf the Will (1732); ^ay on 
the Strength and WeaJeness qf Euman Beason (1787) ; Essay on the 
Mum and Mecovery rf Mankind (1740) , Glory of Christ as God-Man 
Unveiled (1746) , and Usqful and Important Questions eonceming 
Jesus Ghnst (1746) Ha was also the author of a variety of miscel- 
laneous treatises. TTin Posthumous Works appeared in 1773, and 
a fur^r instalment of them in 1779. Several editions of his col- 
lected works, with, memoirs, have also been published. 

Hie Life md Timea of Watts liy Milner appeared tn 1884 , a Ilf e Is also Incladed 
In Johnson's lAmt Of the Poets 

WAYE. By this term is commonly understood a state 
of disturbance which is propagated from one part of a 
medium to another. Thus it is energy wHch passes and 
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not mattra:, — ^though in some cases the wave permanently 
displaces, usually to a small amount only, the medium 
through which it has passed. Ourrents, on the other hand, 
imply the passage of matter associated with energy. 

The subject is one which, except in a few very simple 
or very special cases, has as yet been treated only by 
approximation even when the most formidable processes 
of modern mathematics have been employed, — so that this 
sketch, in which it is desired that as little as possible of 
higher mathematics should be employed, must be confined 
mainly to the statement of results. And the effects of 
viscosity, though very important, cannot be treated. 

There ore few branches of physics which do not present 
us with some forms of wave, so that the subject is a 
very extensive one* — tides, rollers, ripples, bores, breakers, 
Bonnd^ radiations (whether luminous or obscure), tele- 
graphic and telephonic signalling, earthquakes, the pro- 
pagation of changes of surface-temperature into the earth’s 
crust — all are forms of wave-motion. Several of these 
phenomena have been treated in other parts of this work, 
and will now be but briefly referred to; others require 
more detailed notice. 

^ When a medium is m stable equilibrium, it has no 
kinetic energy, and its potential energy is a Tnimnnnm 
Any local ^turbance, therefore, in general involves a 
communication of energy to part of the medium, and it 
is usually by some form of wave-motion that this energy 
spreads to other parts of the medium. The mere with- 
drawal of a qnantily of matter (as by lifting a floating 
body out of still water), local condensation of vapour in the 
air, the crushing of a hollow shell by external pressure, 
the change of volume resolting from an explosion, or from 
the sudden vaporization of a liquid — are known to all as 
common sources of violent wave-disturbance. 

^ Waves may be free or forced. In the former class the 
disturbance is produced once for all, and is then propagated 
accorthng to the nature of the medium and the form of 
the disturbance. Or the disturbance may be continued, 
provided the waves travel faster thau does the centre of 
disturbance. In forced waves, on the other hand, the 
disturbing force continues to act so as to modify the pro- 
pagation of the waves already produced. Thus, while a 
is blowing, the character of the water-waves is con- 
tinmlly being modified ; when it subsides, we have regular 
oscillatory waves, or rollers, for the longer ones not only 
ontetrip the shorter hut are less speedily worn down by 
fluid Motion. The huge mass of water whidi some 
BteamoES raises especially when running at a high speed, 
is an excellent example of a forced wave. The ocean-tide 
is mamly a forced wave, depending on the continned action 
of the moon and sun ; but the tide-wave in an estuary or 
a tidal river is practic^y free, — ^being almost independent 
of moon and sun, and depending mainly upon the con- 
figuration of the channel, the rate of the current, and the 
tidal disturbance at the mouih. 

' In what follows we commence with a special case of 
^^feme simphcity, where an exact solution is possible, 
wfll be treat^ htily, partly on account of its own 
ptotly became its results will be of material 
W, simple, and sometimes 

different, cases which will afterwards 
oomo AlJ'loi tfcraNiderafaon. 

(I) iWosaes <m a Stretched FiVe.— In the 

articde at has been proved by the most 

elementary consid^tlmsi tjiat an iuextensible hut flexible 
rope, uudeif mitei v^en moving at a certain 

definite rate throd^^^ ^ootii^ tube of any form, exerts 
no pressure on the iafoiSiqrtof the tube. - Xn fact, the rope 
must press with a force T/f (wlike ^ is the, tension and r 
the radius of curvature) on thA Unit' qf, length in con- 


sequence of its tension, and with a force - {xv^jr (where 
IB the speed, and p. the mass of unit length) in consequence 
of its inertia That there may he no pressure on the tube, 
i.e , that it may be dis pens ed with, we must therefore have 
or v= Prom this it follows that a 

disturbance of any form (of course with continuous curva- 
ture) runs along a stretched rope at this definite rate, and 
IS unchanged during its progress. In the proof, the influ- 
ence of gravity was left out of consideration, and this result 
may therefore be apphed to the motion of a transverse 
disturbance along a stretched wire, such as that of a 
pianoforte, where the tension is very great in comparison 
with the weight of the wire. But the itahcized word any, 
above, gives an excellent example of one of the most 
difficiflt parts of the whole subject, viz., the possibility of 
a solitary wave. This is a question upon which we cannot 
here enter. 

If we restrict ourselves to slight disturbances only, 
theory points out and trial verifies that they are super- 
posable. In fact, in the great majority of investigationa 
which have been made vnth regard to waves, the disturb- 
ances have been assumed to be slight, so that we can avail 
ouraelves of the principle of superposition of smaU motions 
(Mbohanios, § 73), which is merely an application of the 
mathematical principle of “ neglecting the second order of 
small quantities.” The verification by trial is given at 
once by watching how the nng-npples produced by two 
stones thrown into a pool pass through one another with- 
out any alteration ; that by observation is evident to any 
one who sees an object in sunlight, when the whole inter- 
vening space is full of intense wave-motion. 

Returning to our wire, let us confine ourselves to a 
small transverse disturbance, in one plane, and try to dis- 
cover what happens when the disturbance readies one of 
the fixed ends of the wire. Whether a point of the wire 
be fixed or not does not matter, provided it do not move. 
In the figure below, two disturbances are shown, moving 
in opposite directiona (and of course with equal speed). 
Of these, either is the perversiotby as well as the inversion, 
of the other. When any part of the one reaches 0, 
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the point halfway between them, so as to displace it 
upwards, the otiier contributes an exactly equal displace- 
ment downwards. Thus 0 remains permanently at rest, 
while the two waves pass through it without affecting one 
another; and we may therefore assert that the wave A 
when it reaches the end of the wire is reflected as B, or 
rather that each part of A when it reaches 0 goes back as 
the corresponding part of B. B, in the same way, is seen 
to be reflected from 0 as A 

How we can see what happens with a pianoforte wire. 
Any disturbance A is reflected from one end 0 as B, and at 
the other end is reflected as A again. Hence the state of 
the wire, whatever it may be, recurs exactly after such an 
int^al as is required for the disturbance to travel, twice 
over, the length of the string. 

Remembering that the ^placements are supposed to 
be ve:^ small, our fundamental result may now be ex- 
pressed by saying that the force acting on unit length of 
the disturbed wire, to restore it to its undisturbed position, 
is T/s' or ixi^Jr. Thus the ratio of the acceleratvm of each 
dement to its curvature is the sQuaii'e of the rate of pro- 
pagation of IM mm. It v^l be shown below that this 
is the immediate interpretation of the differential equation 
of the wavemotipn. 
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Let us express the position of a point of the wire, when nndis- 
torbed, by x its distance (say) from one end. Let y represent its 
transverse displacement at time t. Then, bearing in mmd that the 
distarbance travels with a constant speed v, the nature of the 
motion, so far as we have yet limited it, will be expressed by saymg 
that the value of y, at x, at time t, will be the value of j/, at a!+«r, 
at time t+r; or, simply, 

y-~f{vt-x). 

£ or this expression, whatever be the function f, is unchanged in 
value, if t+T be put for t, and aj+i>r for iu, and no other expros* 
Sion possesses this special property. If tliere be a disturbance run- 
ning the opposite way along the wire, we easily see that it inU be 
represented by an expression of the form 
^{■at+x). 

These disturbances are snperposable, so that 

y'“f{vt~x)-^'E{>ot+x) ( 1 ) 

expresses the most general state of disturbance which the wire can 
suffer under the limitations we have imposed. Before going farther 
we may use this to reproduce the results given above. 

N‘owaj=0 IS one end of the wire, and mere y -a necrasanly always 
zero. Hence 

so that the functions / and F differ only in sign. This condition, 
inserted m (1), gives us at once the state of matters indicated by the 
cut above 

If 85— Z be the other end of the wire, we have the new condition 

The meaning of this is simply that the disturbance is periodic, 
the period being 2Z/®, the other result already obtained. 

Founeris theorem (see Habmonio Analysis, or Mkohanigs, § 67’) 
now shows that the expression/ may be broken up mto one definite 
senes of smes and cosines, whence the usual results as to the various 
simple sounds which can be produced, together or separately, from 
a free stretched string 

It may be asked, and very naturally, How can this explanation 
of the nature of all possible transverse motions of a harp or piano- 
forte wire, as the result of sets of equal disturbances running along 
%t with constant speed, be consistent with the appearance which it 
often presents of vibrating as a whole, or as a number of equal parts 
separated from one another by Todes which remain apparenlly at 
rest in spite of the disturbances to which, if the explanation be 
correct, they are constantly subjected? The answer is givmi at 
once by a consideration of the expression 

y — sin ^ (i;Z - as) - sin ^(rZ + a:) 

(where i is any integer), which is a particular case of the general 
expression (1), limited to the circumstances of a wire of length 1. 
This indicates, as wo have seen, two exactly similar and equd sets 
of simple harmonic waves running simultaneous^, with equal 
speed, in opposite directions along the wire. By elementary 
trigonometry we can put the expression in the form 



This indicates— /rsZ, that the pomts of the string where x has the 
values 

0, III, 2Zji, . . ., Z 

remain constantly at rest (these are the ends, and the i-1 
equidistant nodes by which the wire is divided into i practically 
independent parts) ; seconcZ, that the form of the wire, at any 
instmt, is a curve of smes, and that the ordinates of this curve 
mcrease and dimmish simultaneously With a simple harmonic 
motion, — the wire resuming its undisturbed form at intervals of 
time Ifvo. 

This discussion has been entered into for the purpose of 
showing, from as simple a point of view as possible, the 
production of a stationary or landing wave. The same 
principle applies to more complex cases, so that we need 
not revert to the question 

Eecnrrmg to the general ejqireasion for y m (1), it is clear that 
if we differentiate it twice with remect to t, and egam twice with 
respect to as, the results will differ only hy the factor d® which 
occurs m each term of the first Thus 

dhl ^ TiZV (2) 

is merdy another way of writing (1). But in this new form it 
admits of the immediate mterpretetLon given above in italics 

For is the acceleration, and ^ the curvature. 

(2) Longvbudimd Waves in a Wire or Bod, — If the 
displacements of the various parts of the wire he longi- 
tudinal instead of transverse, we may still suppose them 
to be represented graphically by the figure above — ^by 
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laying ofi the longitudinal displacement of each point in 
a line through that point, in a definite plane, and 
perpendicular to the wire. In the figure a displacement 
to the right is represented by an upward line, and a dis- 
placement to the left by a downward line. The ex- 
tremities of these lines will, in general, form a curve of 
continued curvature. And it is easy to see that the 
tangent of the inclination of the curve to the axis {i e., its 
steepness at any point) represents the elongation of unit 
length of the wire at that point, while the curvature 
measures the rate at which this elongation increases per 
unit of length The force required to produce the elon- 
gation bears to the elongation itself the ratio E, viz , 
Young’s modulus. The acceleration of unit length is the 
change of this force per unit length, divided by fi. H ence, 
by the italicized statement in (1), we have v= aJEI/j. 
(Mechanics, § 270). All the investigations above given 
apply to this case also, and their interpretations, with the 
necessary change of a word or two, remain as before. 

Thus, according to our new interpretation of the figure, 
the front part of A indicates a wave of compression, its 
hind part one of elongation, of the wire, — the displacement 
of every point, however, being to the right. B is an equal 
and similar wave, its front being also a compression, and 
its rear an elongation, but in it the displacement of each 
point of the wire is to the left. 

Hence the displacements of 0 continually compensate 
one another ; and thus a wave of compression is reflected 
from the fixed end of the wire as a wave of compression, 
but positive displacements are reflected as negative 

If we now consider a free rod, set into longitudinal 
vibration by friction, we are led to a particular case of 
reflection of a wave from a free end. The condition is 
obviously that, at such, a point, there can be neither 
compression nor elongation. To represent the reflected 
wave we must therefore take B of such a form that each 
paxt of itj when it meets at O the correspondmg part of 
A, shall just annul the compression. On account of the 
smallness of the displacements, this amounts to saying 
that the successive parts of B must be equally inclined to 
the axis with the correspondmg parts of A, but ihey must 
slope the other way. Thus the proper figure for this case is 


A B 



and the interpretation is that a wave of compression is 
reflected from a free end as an equal and similar wave 
of elongation; but the disturbance at each point of the 
wire in the reflected wave is to the same side of its 
equilibrium position as in the incident wave. 

This enables us to understand the nature of reflexion 
of a wave of sound from the end of an open organ pipe, as 
the former illustration suited the corresponding pheno- 
menon in a closed one. 

(3) Waves in a Linear System, of Discrete Masses , — 
Suppose the wire above spoken of to be massless, or at 
least so thin, and of such material^ that the whole mass 
of it may he neglected in companson with the masses of a 
system of equal pellets, which we now suppose to be at- 
tached to the wire at equal distances from one another. 
The weights of these pellets may be supported by a 
set of very long vertical strings, one attached to each, 
so that the arrangement is unaffected by gravity. The 
wire may be supposed to be stretched, as before, with, 
a defiiute tension which is not affected by small trans- 
verse disturbances. We will take the case of transveise 
disturbances only, but it is easy to see that results of 
precisely the samei-form will be obtained for longitudinal 
XXIV. — 53 



418 


WAVE 


disturbaacea. A moment’s tbought 'wiU convince the 
reader that there must be a limit to the frequency of the 
oaciJlationB -which can be transmitted along a system hke 
this, though there was none such with the continuous 
wire. It IS not difficult to find this limit. 

Let the transverse displacement, at time t, of the 71 *** pellet of 
the serxea, he called yn, and let T be the tension of the mre, m -the 
mass of a pellet, and a the distance from one pellet to the next 
Then the equation of motion is obvionsly 

rjy Vn-yn-X 

dt^ a a ’ 

d 

where D stands for 6 . 

["We remark in passing that, if a he very small, this equation 
tends to become 



Bnt in this case we have ultimately m—a/t; so that we recover the 
equation for trausverse -vihratioiia of a uniform wire.] 

Suppose 

y„— Acos(jrf-sfj!) 

(where ©— 710 ) to be a wssibla free motion of the system. When 
this value is substituted iu the equation above it gives 

T r 

-mp® cos (pi - yaj) -- I cos (^i - 2 a; + 0) + cos(pi -q.so-a) 

—2 008 (pi- gas) J 
2T 

— — ^ COB (pi - ga:) . (1 - cos qa), 

BO that 

4T 

mp®-— £dn®ga/2. 

It appears from the form of this expresdon that the greatest value 
of p is 2v[T/<»» ; or 2vja, if ® he the speed of a disturhance m a 
un if orm wire under the same tension, and of the same actual mass 
per runt of length. The tune of oscillation of a pdlet is 2ir/p, and 

cannot therefore be less than 

v^/aonjT, oTvafv^ 

Tha result is that, if 71 be the speed of propagation of 
a disturbance in a uniform wire wx^ the same tension and 
same mass, the penod of the quickest simple harmonic 
transverse oscillation -which can be freely transmitted iu 
such a system is w times the time of runuing from one 
pellet to the next with speed v. 

Instead of pellets on a -tended wire, we might have a 
series of eqt^ bar magnets, supported horizontally at 
proper distances from one another, in a line. The mag- 
netic forces here take the plswe of the tension ; and by 
anajiging the magnets -with their like poles together, 
1 tf.,Tiy inviting the alternate ones, we can produce the 
equivalfeut of pressure instead of tension along the series. 
If -the' magnets have each, bifilar suspension, their masses 
will come in, as well as their moments of inertia, in the 
treatment of transverse disturbances. 

This question is closely connected -with. Stokes’s explan- 
ation of finoreaeence (see Lkjht, toL ziv. p 602), for the 
effect of a disturbing forc% of a shorter period than the 
limit given ahov^ applied continuously to one of the pellets^ 
would be to accumulate energy mainly in the immediate 
neighbouihood; and this, if we suppose the disturbing 
fora® to cease, -would be transmitted along the system in 
wfflrV«Noff periods equal at least to the limit. These would 
correi^KKid to li^t of lower refrangibility than the inci- 
dentp but i^iVing as chairaeteriatic a definite upper limH 
of refrar^ility. 

Such investigatioa?^ with their results, prepare us to 
expect that the nsaai mode' of investigatiug the propa- 
gation of sounds to Trid^-we proceed, aupiot be correct in 
tha case of exceedingly high notes if the ma^mn consiet of 
discrete particles. 

(4) Waves of Vompremi^nr <md in a Midi; 

:Explmons. — Consider the case of plane waves, 


where each layer of the medium moves perpendicularly 
to itself, and therefore may suffer dilatation or compres- 
sion. The case is practically the same as that treated in 
(2) above, and can be represented by the same graphic 
method. For we may obvio-osly consider only the matter 
contained in a rigid cylinder of unit sectional area, whose 
axis is parallel to the displacements The only point of 
difference is in the law connecting pressure and conse- 
quent compression, and that, of course, depends upon the 
properties of the medium considered. 

(а) If the medium be a liquid, such as water, for 
instance, the compression may be taken as proportional to 
the pressure Thus the acceleration on unit length of the 
column, multiplied by its mass (which in this case is simply 
the density of the medium), is equal to the increase of pres- 
sure per umt length, i.e., to the increase of condensation per 
unit length, multiphed by the resis tance to compression, 
R Thus the speed of the wave is JRjp, which is exactly 
analogous to the forma of (1) and (2) The density, p, 
of water is 62 3 a per cubic foot, and for jt R is about 
20,000 atmospheres at 0° 0 , so that the speed of sound at 
that temperature is about 4700 feet per second. 

That even intense differences of pressure take time to 
adjust themselves over very short distances m water was 
well shown by the damage sustained by the open copper 
cases of those of the “ Challenger ” thermometers which 
were crushed by pressure in the deep sea. When a strong 
glass shell (containing air only) is enclosed in a stout open 
iron tube whose length is two or three of its diameters, 
and is crushed by water pressure, the tube is flattened by 
excess of extern^ pressure before the relief can reach the 
outside. 

(б) In the case of a gas, such as air, we must take the 
adiabatic relation between pressure and density. The 
pressure increases faster than, instead of at the same rate 
-with, the density, as it would do if 'the gas followed 
Boyle’s law. Thus the changes of pressure, instead of 
bemg equal to the changes of compression (multiplied 
by the modulus), exceed them in the proportion of the 
specific heat at constant pressure (K) to that at constant 
volume (35T). Thus the speed of sound is ^/K/JST.ii/p, where 
p is the pressure and p the density m the undisturbed air. 
The ratio of the t-wo latter quantities, as we know, is very 
approximately proportional to the absolute temperature 

The questions of the gradual change of type or the 
dying away even of plane waves of sound, whether by 
reason of their form, by fluid friction, or by loss of 
energy due to radiation, are much too complex to be 
tested here. 

In. all ordinary simple sounds even of very high pitch 
the displacements are extremely small comiiarad with the 
wave length, so that the approximate solution gives the 
speed -with considerable accuracy. And a very refined 
expenmental test that this speed is independent of the 
pitch consists in listening to a rapid movement played by 
a good band at a great distance. Bnt there seems to be 
I little doubt that, under certain conditions at least, very loud 
sounds travel a great deal faster than ordinary sounds. 

Tffie above investigation gives the speed of sound 
relatively to -llie air. Relatively to the earth's surface, it 
has to be compounded with the motion of the air itself. 
Bul^ as the speed of wind usually increases from the sur- 
face upwards, at least for a considerable height, the front 
of a sound-wave, moving loiiA the ■wind, leans forward, 
and the sound (being propagated perpendicularly to the 
front) moves downwards ; if against the -wind, upwards. 

In the case of a disturbance in air due to a very 
sudden explosion, as of dynamite or as by the passage of 
a flash of lightning, it is probable that fox some distance 
from the source the motion is of a projectile character j 
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and that part at least of the flash is due to the heat 
developed by practically instantaneous and very great 
compression of each layer of air to which this violent 
motion ertends. 

(6) Gramtation and Surf ace-Tensktn Waves xn Lvgiivds. 

Leaving out of consideration, as already sufficiently 
treated in a special article, the whole subject of Tides, 
whether in oceans or in tidal rivers, there remain many 
difierent forma of water-waves all alike interesting and 
important. The most usual division of the free waves is 
into long waves, oscillatory waves, and npples. The first 
two classes run by gravity, the third mainly by surface- 
tension (see Capillary Action). But, while the long 
waves agitate the water to nearly the same amount at 
all depths, the chief disturbance due to oscillatory waves 
or to ripples is confined to the upper layers of the water, 
from which it dies away with great rapidity in successive 
layers below. We will treat of these three forms in the 
order named. 

(6) Long Waves . — The first careful study of these 
waves was made by Scott Bussell (g.v ) m the course of 
an inquiry mto traffic on canals. He arrived at the 
remarlmble result that there is a definite speed, depending 
on the depth of the water, at which a horse can draw a 
canal-boat more easily than at any other speed, whether 
leas or greater. And he pointed out that, when the boat 
moves at this speed, it agitates the water less, and there- 
fore damages the banks less, than at any lower. This 
particular speed m thus, in fact, that of free propagation 
of the wave raised by the boat, and, when ihe boat 
rides, as it were, on this wave, ite speed is maintained 
with but little exertion on the part of the horse. If the 
boat be made to move slower, it leaves behind it an ever- 
lengthening procession of waves, of course at the expense 
of additional labour on the part of the horse 

The theory of the motion of such a wave is based on' 
the hypothesis that all particles in a transverse section of 
the canal have, at the same instant, the same horizontal 
speed. However great this horizontal motion may be, the 
vertical motion of the water may be very small, for it 
depends on the change of horizontal speed from section 
to section only. In Qie investigation which follows, the 
energy of this vertical motion be neglected (even at 
the surface, where it is greatest) m comparison with that 
of the horizontal motion. The hypothesis is proved to be 
well grounded by the actual observation of the motion 
of the water when a long wave of shght elevation or 
depression passes. A long bo^ with parallel sides of 
glass, partly filled with water, represents the canal , and 
the wave is produced by slowly and slightly tilting the 
box, and at once restoring it to the horizontal position. 
The nature of the motion of the water is diown by particles 
of bran suspended in it. Such an apparatus may be 
usefully employed in verifying the theoretical result below, 
as to the connexion between the speed of the wave and 
the depth of the water, — obserrotions of tiie passage of 
the crest being made with great exactness by means of a 
ray of light reflected from the surface of the water in a 
vertical plane parallel ta the length of the canal It may 
also be employed, by tilting it about an inehned position, 
for the study of the changes which take place in the wave 
as it passes from deeper to shallower water, or the 
reverse. 

The statement of (1) above is immediately applicable to 
this question. For, if A be the (undisturbed) depth of the 
water, p its density, g and j/ the elevations in two succes- 
sive transverse sections at unit distance from one another, 
the difference of pressures (at the same level) in the two 
sections is gp{i/ —y)’ The acceleration of a horizontal 
cylinder of unit section is the difference of pressures 


divided by p. But the whole depth is increased at each 
point in proportion as the thickness of a transverse slice is 
diminished. Hence, by the reasomng in (2) above, 
opif-y) p'-p Tf V'-y 

p p h ’ 

or v—gh ; 

and the speed of propagation of the wave is that which a 
stone would acquire by falling through half the depth of 
the water. That the speed ought to be independent of the 
density of the liquid is clear from the fact that it is the 
weight of the disturbed portion which causes the motion, 
and that this (for equal waves in different hquids) changes 
proportionally to the mass to be moved. 

Since we have made no hypothesis as to the form of the 
wave, our only assumptions being that the vertical motion 
is not only small in comparison with the depth, but incon- 
siderable in comparison with the horizontal motion, while 
the latter is the same at aU depths in any one transverse 
section, it is clear that, under the same hmitationa, a 
wave of depression wiU run at the same speed as does a 
wave of elevation. 

A solitary wave of elevation obviously carries across 
any fixed transverse plane a quantity of water equal to 
that which lies above the undisturbed level If H be the 
m^n height of this raised water, 6 the breadth of the 
canal (supposed rectangular), and X the length of the 
wave, the volume of this water is 6XH. But aU particles 
in the transverse section behave ahke ; and, when the 
wave has passed, the particles in all transverse sections 
have been treated alike. Hence the final result of the 
passage of the wave is that the whole of the water of the 
canal has been translated, in the direction of the wave’s 
motion, through the space hXSjbk, or XH/A. If the wave 
Imd been one of depression, the translation of the water 
would have been in the opposite direction to that of the 
wave’s motion Hence, when the wave consists of an 
elevation followed by a depression of equal volume, it 
leaves the water as it found it. Thus any permanent 
displacement of the water is due to inequahty of troughs 
and crests. 

A hint, though a very imperfect one, as to the formation 
of breakers on a gently sloping beach, is given by con- 
sidering that m shallow water the front and rear of an 
ordinary surface-wave must move at different rates, the 
front bemg in shallower water than the rear and therefore 
allowmg the rear to gain upon it. 

(7) Oscdlatory Waves — The typical example of these 
waves is found in what is called a “ swell,” or the regular 
roUing waves which contmue to run in deep water after 
a storm. Their character is essentially periodic, and this 
feature at once enables us to select from the general 
integrals of the equations of non-rotatory fluid-motion the 
special forms which we require. The mvestigation may, 
without sensible loss of completeness for application, be 
still further simplified by the assumption that the disturb- 
ance IS two-dimensional, that the motion is precisely 
the same in any two vertical planes drawn parallel to the 
direction in which the waves are travelling. The investi- 
gation is, unfortunately, ve^ much more simple in an 
analytical than in a geometrical form. 

If the axis of x be taken in the surface of the undisturbed water, 
m the duection in which, the waves are travelling, and that of 
y vertically dm^vmrds, the equation for the vdocity-potential 
(ape HvnnoMEOHANios) is simply 

13iis IS merely the “equation of contmuity,”— the condition that 
no liquid is generated, and none annihilated, during the motion. 

The type of solution we seek, as above, is represented by 
Yco8(mi-jjaj), 

where Y depends on y alone. If this can be made to satisfy the 
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eq^naidon of continuity, we may proceed to further tests and restne- 
tiona of it. Substitution leads to 

dy^ 

so that Y- A6"'+B6 where A and B are arbitrary conatanta 
(d) If the depth of the water be unlmuted, the value of A must 
be zero, for otiierwise we should be dealing with disturbances 
which increase, without limit, as we go farther down. Hence, in 
this case, a particular mtegral of the equation, corresponding to a 
disturbance which can exist by itself, is 

^-B6 cos imt - nte ) . 

We will now avail ourselves of the supposition under which, as we 
have seen, disturbances are niecessaTify superposable, ‘i e., assume 
terms in B® to be neghgible. The ordinary kinetic equation 
(Hyduomeohaotos) then becomes 

0+Plp^gy-(^^) 

- miBg sin (mt - raa) . 

If we differentiate this expiesaion with regard to and apply the 
result to the surface only, where u is constant, and remember that 


I tre have simply 


which ifl the condition that no water crosses the hounding surface. 
This determines », without ambiguity, when m is ^ven, and thus 
gives a relation Taetween the period of a wave and its length, or 
between the period or the length and the speed of propagation. 
For we may write 


where \ is the wave-length, and v the speed , so that 

2ir» Ilf 


and the longer waves move faster, even when the vertical displace- 
ment is smsul in both. This is quite different from the result for 
sound-waves. 

The components of the velocity of the particle of water whose 
mean position is or, y are 

) - Bne - w sm {irti ~ nx ) , parallel to x , 

and ” Bag ■"*'co5 (mi—nx ) , parallel to y 

Hence the path is a circle whose radios is 

B-S-"*, orB — e-w 
m 9 

At the surface this is Bmfg, as in fact we see at once by the equa- 
tion for the pressure, whicii gives for the form of the suxfece 
0— S'!? 4- mB sm (mt - was) . 

Each Burface-partiole is at the highest point of its circular mth, 
and moving forwards, when tiie crest of the wave passes it. "mten 
the trough passes, it is at the lowest point of its circle and moving 
batcfcwatds. The radii of the circles dimmish in geometrical pro- 
gression at dep^ inweasuig in arithmetical progression. The 
faetor is so that at a depth of ana wave-length only 

the disfenrhance is reduced to or about 1/636 of its surface- 
valne. 

From the investigation above we see that Atlantic 
rollers, of a wave-length of (say) 300 feet, travel at the { 
rate eff about 40 feet per second, or 27 miles an hour. 
But, even if they be of 40 feet height from trough to crest 
(which is probably an exaggerated estimate), the utmost 
disturbance of a water particle at a depth of 300 feet is 
not quite half an inch from its mean position This shows, 

in a very staking manner, "what a mere surface-effect is in 
tins vra,y due to winds, and how the depths of the ocean 
ar^racfcically undisturbed by such causes 

This inyestigatiou has been carried to a second, and 
even to a third, approadmatiou by Stokes, with the result 
that the form of a section of the surface is no longer the 
curve of sines, in which the crests and troughs are equal. 
The crests are steeper and higher,, and the troughs wider 
and shallower, than the ffr^t approximation shows, Also 
Uhe forward horizontal motion, of each particle under the 
srest is no longer quite compeuBated for by its backward 
notiou under the trot^h, so thAt what sailors call the 
‘heave of the sea” is explained. The water is per- 


manently displaced forwards by each succeeding wave. 
But this effect, like the whole disturbance, is greatest in 
the surface-layer and diminishes rapidly for each lower 
layer The third approximation shows that the speed of 
the waves is greater than that above assigned, by a term 
depending on the square of the ratio of the height to the 
length of a wave. 

(6) When the depth of the water is limited, we cannot 
make the simplification adopted in the last investigation. 

If A be riie depth of the water, our condition ia that the vertical 
I motion vanishes at that depth, and the relation between m and » 
IS now 

K Ji be regarded as infinite this gives as before 

If, on the other hand, h be small compared with the wave-length, 
tlie equation approximates to 

m®— 

or 

and we have the formula for long waves amin. Thus the expres- 
sion above includes both extremes, — ^thou^, so far as long waves 
go, it bwntg them to harmonic forms of section 

The surface-section is stiU the curve of sines, but the 
paths of the individual particles are now ellipses whose 
miyor axes are horizontal. Both axes decrease with great 
rapidity for particles considered at gradually mcreasing 
depths ‘f but the mmor axes dimmish faster than the 
major, so that the particles at the bottom oscillate in 
horizontal lines. 

(8) jRtjppZea.— Stokes in 1848 pointed out that the 
surface-tension of a liquid should be taken account of in 
finding the pressure at the free surface, but this seems not 
to have been done tdl 1871, when W. Thomson discussed 
its consequences. If T be the surface-tension, and r the 
radius of curvature of the (cylindrical) surface, in the case 
of oscillatory waves, the pressure at the free surface must 
be considered as differing from that m the air by the 
quantity T/r (OAPrLnABV Action). As T/pp is usually a 
fimal l quantity, this, term will be negligible unless r is 
very small. If the waves be oscillatoiy, this means that 
their lengths must be very short, so that the depth of the 
fluid may be treated as infinite in comparison. 

The curvature is practically ePrijdaP, because ri(\ is small; so 
that the term -Td^fdsx? must be introduced mto the kinetic equa- 
tion dong with p. The result is that 

mp 

. g\ 2irT 

or » “^+-r . 

2w X p 

Thus the speed is, in all cases, increased by the surface-tension ; 
and the more so the shorter is the wave-length. Hence, as the 
speed increases indefinitely with increase of wave-length when 
gmvity alone acts, and also increases mdefinitely the shorter the 
wave when surface-tension alone acts, there murt be a minwium 
speed, for some defimte wave-length, when both causes are at woik 
It is easily seen that v® is a minimu m whe n 

j X”Xo“‘2w\/T/pp , 

and that the corresponding value of o* is 

2VTO’« 

In the case of water the value of Xo is about 0*68 inch, and is 
0 76 in feet-seconds, nearly. 

This slowest-moving oscillatory wave may therefore be 
regarded as the hmit between waves proper and ripples 
That ripples run faster the shorter they are is easily seen 
by watching the apparently rigid pattern of them which 
precedes a body moving uniformly through still water. 
The more rapid the motion the closer do the ripple-ridges 
approach one another. Excellent examples of ripples are 
produced by applying the stem of a vibrating tuning-fork 
to one side of a large rectangular box full of liquid. 
From the pitch of the note, and the wave-length of the 
ripples, we can make (by the use of the above formula) an 
approximate determination of surface-tension, a quantity 
somewhat difficult to measure by statical processes. 
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The conditions of production of ripples by -wind, or 
generally in a surface of separation of two fluids, each of 
which has any motion parallel to this surface, are given in 
Hydromechanics. 

(9) Ivie/rfereme of Waves . — ’While the disturbance con- 
sidered are so small as to be superposable, te., inde- 
pendent of one another, the effect of superposition is 
merely a kmematical question, and, as such, has been 
very fully treated under Mechanics (§§ 66-67). See also 
Acoustics, Light, and Wave Theory. Thus npple- 
patterns, ordmary beats of musical sounds, composition 
of lunar and solar ocean tide, diffraction, phenomena of 
polarized light m crystals or in transparent bodies in the 
magnetic field, (fee , are all, in principle at leasl^ simple 
kmematical consequences of superposition. But the pheno- 
mena called Tartmi’s beats, breakers, a bore, a jabble, 
and (generally) cases in which a sufficient approximation 
cannot be obtained by omittmg powers of the displacements 
higher than the first, are not of this simple character. 

As a single illustration, take one case of the first of 
these phenomena The fact to be explained is that when 
two pure musical sounds, of frequencies 2 and 3 (say), 
that is, formmg a “perfect fifth,” are sounded together, 
we hear in adcBtion to them a graver note, viz , Siat of 
which the first sound is the octave and the second the 
twelfth. When a resonator, carefully tuned to this graver 
note, is applied to the ear the note is usually not heard. 
Hence He lmh oltz attributes its production to the fact that 
the drum of the ear (in consequence of the attachments 
of the ossicles) has different el^tic properties for inward 
and for outward displacements. 

The force tending to restore the drum from a displacement a 
may theiefore bo lepresented approximately by 

Thus, when the drum is exposed to the two sounds above men- 
tioned, its eq^nahon of motion w 

By successive approximationSj it is found that there is a term in 
the value of » of the form 

alq cos {int - 0) 

(j3^ - m2) ’ 

which IS the “difference-tone” referred to This, of com'se, is 
commmucated to the mterual ear 

Helmholtz points out, however, that such sounds may be 
produced objectively, provided the interfering disturbances 
are sufficiently great No one seems yet to have obtained 
any really accurate notion of the smallness of the disturb- 
ances of air which can be heard as sound. That they are 
excessively small has long been shown by many processes, 
but even more perfectly by the comparatively recent 
invention of the telephone. 

(10) Waves in an Elastic Solid .— of the more 
elementary parts of this very difficult question have been 
treated from a theoretical point of view in the article 
Elasticity. From an observational and experimental 


point of view some are treated under Earthquake. See 
also Light, and Wave Theory, for the luminiferous 
medium appears to behave hke an elastic solid. 

(11) Waves of Temperature and of EUctmc Potential 
— In Heat (§ 78), and specially in the mathematical 
appendix to that article, will be found Fourier’s treatment 
of heat-waves produced by periodic sources of various 
characters It is sufficient to call attention here to the 
form of the equation for the hnear motion of heat 
(which 13 the same as that for electricity and for diffu- 
sion), viz., 

dv d fjdv \ 

^dt “da:\ dx ) ’ 

where v represents temperature, c specific heat, and h thermal 
conductivity. 

"When e and it are constants, this takes the very simple form 
dv dry 

If plane harmonic waves of the type 

i;=Xeo3 {int -use) 

are to be transmitted, we must have simultaneously 

§-?i2X-.0, 

daj® dx 

The first gives 

X-Agw4-Bg-’“, 


and the second, by means of this, gives 

2Kw2(A6'“-Be-»»J- -m(A£”*+B6-’“). 

Thus A vanishes, which imphes that the amplitude of the waves 
must contmuonsly dimmish as they progress. Also 


2/£}1'-*wi, 

so that 

u — B 6 cos (2 k7i 3^ — ?ia;) 

If the conductivity be not constant, then, even m the simple 
case of 


where a is small, the wave throws off others of infenor amplitude 
and of a different period. 


12 Worki atidMemoitaon Waees— The llteraluro la very extensive, so a few 
references only are alven The works of Lagrange, Laplace Poisson, and 
Cauchy may he specially cited. Weber’s Willenlehre, and Scott Ensaell's papers, 
contain valuable experimental details. Theoretical papers of Importance hy 
Eamaliaw, Kelland, Green, Ac., treat of long waves. The collected works of 
Rankine, and particularly those of Stokes, deal In part with osedUafory waves. 
Stokes's “R^rts on Hydrodynamics,” In the Trcmi. of the British Aaodatian, 
are of great value In themselves, and contain numerous references, A very 
nwTTipiPfft discussion of the mathematics of tlie subject Is given by Professor 
Groenhfll In the Amerieem, Joumat of MathemeUies Lord Raylefgh’s BmmcL and 
the memolTB of De St Venant and Von HehnholU, together with a remarkahle 
series of papers hy Sir W Thomson, In recent volamea of the Phil Mag and 
Proe. B 8 E., may fitly oonblnde the list (P G. T ) 


WA'VEETEEE, a township of Lancashire, partly included 
within tlie parhamentary limits of Liverpool, 3 miles 
south-east of Liverpool Exchange. The churches are all 
modern. There is a small circle of monohths on the 
south-east boundary of the township, called the Calder 
Stones. A cemetery of the Neolithic period was opened 
a few years ago. The town possesses roperies and a 
brewery An extensive pumping station connected with 
the Liverpool water-works is in the vicinity. The popu- 
lation of the urban sanitary distnct (area 1838 acres) in 
1871 was 7810, and in 1881 it was 11,097. 


WAVE THEORY OF LIGHT 


§ 1. A GENEEAL statement of the principles of^ the 
A. undulatory theory, with elementary explanations, 
has already been given under Light, and in Ihe article on 
Ether the arguments which pomt to the existence of an 
all-pervading medium, susceptible in its various parts of 
an alternating change of state, have been traced by a 
master hand , but the subject is of such great importance, 
and is so intimately involved in recent optical investigation 
and discovery, that a more detailed expositionof the theory, 
with application to the leading phenomena, was reserved 
for a special article. That the subject is one of difficulty 


may be at once admitted. Even in the theory of soimd, 
as conveyed by aerial vibrations, where we are well 
acquainted with the nature and properties of the vehicle, 
the fimdamental conceptions are not very easy to grasp, 
and their development makes heavy demands upon our 
mathematical resources That the situation is not im- 
proved when the medium is hypothetical vsull be easily 
understood. For, although the evidence is overwhelming 
m favour of the conclusion that light is propagated as a 
vibration, we are almost entirely in the dark as to^ w^t it 
is tihat vibrates and the manner of vibration. This ignor- 
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ance entails an appearance of vagueness even in those 
parts of the subject the treatment of which would not ^ 
really be modified by the acquisition of a more precise 
knowledge, e g., the theory of the colours of thin, plates, 
of the resolving power of optical instruments. IBut 
in other parts of the subject, such as the explanation of 
the laws of double refraction and of the intensity of light 
reflected at the surface of a transparent medium, the 
vagueness is not merely one of language j and if we wish 
to reach definite results by the a piori road we must 
admit a hypothetical element, for which little justafioation 
can be given, The distincfaon here indicated should be 
borne clearly in mind. Many optical pbenomena must 
necessarily agree with any kind of wave theory that can 
be proposed ; others may agree or disagree with a parti- 
cular form of it. In the latter case we may regard the 
special form as disproved, but tbe undnlatory theory in 
the proper wider sense remains untouched. 

Of such special forms of the wave theory the most 
famous is that which assimilates light to the transverse 
vibrations of an elastic solid. Trmsvme they must be in 
order to give room for the phenomena of polarization. 
This theory is a great help to the imagination, and 
allowB of the deduction of definite results which are at 
any rate mechanically possible. An isotropic solid has 
in general two elastic properties — one relating to the 
xeeovery from an alteration of volume, and the other to 
the recovery from a state of shear, in which the strata 
are caused to slide over one another. It has been shown 
by Green that it would be necessary to suppose the 
Inminiferoua medium to Tie incompressible, and thus the 
only admissible differences between one isotropic medium 
and another are those of rigidity and of density. Between 
these we are in the first instance free to ^oose. The 
slower propagation of light in glass than in air may be 
equally explained by supposing the ngidity the same 
in both cases while the density is greater in glass, or 
by supposing that the denaily is the same in both cases 
“While the rigidity is greater in air. Indeed there is 
nothing, so far, to exclude a more complicated condition of 
things, in which both the density and rigidity vary in 
passiug from 'one medium to another, subject to the one 
COTidition only of making the ratio of velocities of pro- 
pagation equal to the known refractive index between 
the media. 

“VShen we come to appl^ this theory to investigate the 
intensity of Tight reflected from (say) a glass surface, and 
to the diffract of light by very small particles (as in the 
aljy), we ffoH that a reasonable agreement with the facts 
can he brought ^ut only upon the supposition that the 
.ligidity is the same (approximately, at any rate) in various 
media, and that the density alpne varies. At the same 
time we have to suppose that the vibration is jieqpen- 
dicnlar to the plane of polarization. 

Up to this point the accordance may be regarded as 
fairly satisfactory ; but, when we extend the investigation 
to crystalline meto in the hope of explaining the observed 
laws of double refraction, we find that- the suppositions 
which would smt best here are inconsistent with the con- 
we have already arrived at. In the first place, 
JiBBd so loi^’as we holdatrictly to the analogy of an elastic 
aoTidj’waasan o^^lain J&uhlo refractian as depending 
ttpon ansmtopie ur:^dity, said .this nan hardly be recou- 
with rVtiew ±bat rigidity js -the -same in 
diffarent dsotisinc^adia. if wee pa^ (wear this diffi- 
uuity, and ’ia^Tre tof double isfraction a 

ttrystellm» Bohd would adflatipf, we find noatmh csorre- 
spondancB with obsurvdtiimia^wdaH, leading to think that 
WB are upon the ri^t trark. Tte 'theory of ordsatropic 
Bohds, with its twenty-one elastic constants, seems to he 


too wide for optical double refraction, which is of a much 
simpler character.^ 

For these and other reasons, especially the awkwardness 
with which it lends itself to the explanation of dispersion, the 
elastic solid theory, valuable as a piece of purely dynamical 
reasoning, and probably not without mathematical analogy 
to the truth, can in optics be regarded only as an illustration. 

In recent years a theory has been received with much Electro- 
favour in which light is regarded as an electromagnetic mognetio 
phenomenon. The dielectric medium is conceived to be theory, 
subject to a rapidly periodic " electric displacement,” tbe 
varmtions of which have the magnetic properties of an 
electric current. On the basis of purely electrical observa- 
tions Maxwell calculated the velocity of propagation of 
such disturbances, and obtained a value not certeinly dis- 
tinguishable from the velocity of light Such an agree- 
ment m very strikmg j and a further deduction from the 
theory, that the specific inductive capacity of a transparent 
medium is equal to the square of the refractive ludex, is 
supported to some extent by observation. The founda- 
tions of the electrical theory ore not as yet quite cleared 
of more or less arbitrary hypothesis ; but, when it becomes 
certain that a dielectric meinm is susceptible of vibrations 
propagated with the velocity of light, there will be no 
hesitation in accepting the identity of such vibrations with 
tiuffle to which optical phenomena are due In the mean- 
time and apart altogether from the question of its probable 
truth, the electromagnetic theory is very mstmctive, in 
showing us how careful we must be to avoid limiting our 
ideas too much as to themature of the luminous vibrations. 


§ 2. Ptee IFam of Simple iType. 

Whatever may be the character of the medium and df its vibra- 
tion, the analytical expression for an infinite train of plane waves is 

^cosj^(Ti-i»)+«| .... (1), 

in which X represents the wave-lewth, andT the corresponding 
velocity of propagation The coefficient A. is called the ampli- 
tude, and Its nature depends upon the medium and must there- 
fore here he left an open quesfaon. The phase of the wave at a 
given time and place w represented by a. The expression retains 
the same value whatever integral number of wave-lengths be added 
to or subtracted from * It is also penodic with I’espect to t, and 
ft. periods _ (j). 

In expenmanting upon sound we are able to determine inde- 
pendently T, A, and V j but on account of its smallness the periodic 
time of Inminons vibrations eludes altogether oni means of observa- 
tion, and is only known indirectly from A and Y by means of (2). 

There is nothing arbitraiy in the use of a circular function to re- 
present the waves. As a general rule this is the only kind of wave 
which can be propagated without a change of form ; and, even in 
the exceptional cases where the velocity us independent of wave- 
lengih, no generality.is really lost by this procedure, because in 
accordance withT’oimer’s theorem any kind of penodio wave may 
be re^rded os compounded of a senes of such as (1), with wave- 
lei^s in hannonical progression. 

X well-known charactenstio of waves of type - (1) is that any Oompo- 
number of trains of vanous amplitudes and phases, but of the sam sition of 
mve-len,gOt,, are equivalent to a single tram or the same type. Thus ^aves of 

—5i.cosci.co8 ^ (V^ -«) - 5A sm a . Bm^ (Jt-x) 

-Pcoa |^(Vit-!i!)-t-95| . . . . (8), 


F- (SA cos a)“-h5(A sm o)® 
, ' 5(Asintt) 


tan^- 


(4), 

( 6 ). 


5(A cos a) 

An important parttenkr case is that of two component trains only, rp^ro 

-Pcos I j(Yi-£B)-h9i I , 

F-A»+A'»-F 2 AA^C 08 (a- 




( 6 ). 


See Stokes, “.Eeporti on Double Reftactiou,” Brit Assoc, Report, 
1862, p. 2SZ. 
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Photo- 

metiy. 


Tie composition of vibrations of the same penod is precisely 
^alogoiis, as was pointed out by Fresnel, to the composition of 
toees, or indeed of any other two-dimensional vector quantities 
ine magnitude of the force corresponds to lie amplitnde of the vi- 
bration, and the inclination of the force corresponds to the pTinop 
A grow of forces, of equal intensity, represented by bn pa drawn 
from the centie to the angular points of a regular polygon, consti- 
tute a system in equilibrium. Consequently, a system of vibrations 
of equal amplitude and of phases symmetrically distribated round 
the period has a zero resultant 

According to the phase-relation, determined by (a - a')i the am- 
plitude of the resultant may vary from (A - A') to (A + A'). If A' 
and A are equal, the minimum resultant is zero, showing that two 
equal trams of waves may neutralize one another This happens 
■when the phases are opposite, or differ by half a (complete) period, 
the effect is usually spoken of as the xnterfer&m of light. 
From a purely dynamical point of view the word is not very ap- 
propnate, the vibrations being simply superposed with as httle mter- 
terenee as can he imagmed, 

§ 8, InUnsdy. 

The intensity of light of given wave-length must depend upon 
the amplitude, but the precise nature of tiie relation is not at once 
awarent. 'We are not able to appreciate by simple inspection the 
relative intensities of two unequal lights; and, when we say, for 
example, that one candle is twice as bright as another, we mean that 
two or the latter bummg independently would give us the same 
light as one of the foimer This may be regarded as the definition , 
and then expenment may be appealed to to prove that the intensity 
of bght from a given source vanes inversely as the square of the 
distance. But our conviction of the truth of the law is perhaps 
founded quite as much upon the idea, that something not liable to 
loss 13 radiated outwards, and is distnbuted in succession over the 
surflces of spheres concentric with the source, whose areas are as 
the sqnaies of the ladu. The something can only be energy, and 
thus we are led to regard the rate at which energy is propagated 
across a mven area parallel to the waves as the measure of inten- 
sity, and this is proportional, not to the first powei, but to the 
sgmn of the ampbtnde. 

Practical photometry is usually founded upon the law of inverse 
squares (Light, vol xiv. p 583) , and it should be rememhered tint 
the method mvolves essentially the use of a dififusing screen, the 
illununation of which, seen in a certam direction, is assumed to ha 
independent of the precise direction m which the light fells upon it, 
for the distance of a candle, for example, cannot be altered without 
mtroducmg at the same time a change m the apparent magnitude, 
and therefore m the mcidonce of some part at any rate of the light. 

With this objection IS connected another which is often of greater 
importance, the necessary enfeeblement of the light by the process 
of diffusion. And, if to mamtam the brilliancy we substitute 
regular reflectors for diffosing screens, the method breaks down 
altogether by the apparent illummation becoming mdependent of 
the mstance of the source of light 
The use of a revolving disk with transparent and opaQiJB sectors 
in order to control the brightness, as proposed by Fox Talbot,^ may 
often he recommended in scientific pmotometry, when a great loss 
of light IS inadmissible. The law that, when the frequency of inter- 
mittonce is sufficient to give a steady appearance, the brightness 
18 proportional to the angmar magnitude of the open sectors appears 
to be well eetablishei 

§ 4. jSmdfoTii <ifa Large NmCber of Vibrations of -Arbitrary FAssb. 

We have seen that the Teaultant of two vibratioiis of equal 
amplitude is wholly dependent upon their phase-relatiGn, and it is 
of merest to mqnire what we are to expect from the composition 
of a large number («) of equal vibrations of amplitude umfcy, and 
of arbitrary phases. The intensity of the resultant will of conxw 
depend upon the precise manner in which the phases are distri- 
buted, and may vary from to zero. But is there a definite 
mtensity which becomes more and more probable as nis mcreased 
without limit ? 

The nature of the question here raised la well illustrated by the 
special case in which the possible phases are restricted to two 

S ph^B. We may iien conveniently discard, the idea of 
md regard the amplitudes as at random posUive or negative. 
he signs are the same, the intensity is w* ; if, on the other 
hand, there are as many positive as native, the result is zero 
But, although the intensity mayTange from 0 to it*, the ^nnaller 
values are much more orobable than Sie greater 
The simplest part ofthe problem relates to what is called in tlie 
-theory of probabilities the “ expectation ” of mtensity, that is, the 
mean intensity to be expected after a great number of trials, m each 
'Of whioh.the phases are taken at randm The chance that all &e 
vibrations are positiveis 2“", and thus the expectation of intensity 
^corresponding to this contingency is 2 In Idee manner the 


expectation corresponding to the number of positive vibrations 
and so on. The whole expectation of intensity is thus 




{!). 


liow the sum of tho (ii-t- 1) terms of this senes is simply n, as may 
be proved by comparison of coefficients of in the equivalent 
forma 




Tlie expectation of intensity is therefore n, and this whether n be 
gieat or small 

The same conclusion holds good when tho phases are unrestneted. 
From (4), §2, ifA-l, 

F-7H-22cos(tta-ai) . . (2), 

where under the sign of summation are to he included the cosines 
of tha Jji(» - 1) differences of phase When the phases are arbitrary, 
this sum 13 as likely to be positive as negative, and thus the mean 
value of P is 71 

The mder must be on his guard here against a fallacy which 
has misled some high authonties. We have not proved that when 
n is large there is any tendency for a single combination to give 
the intensity equal to n, but the quite different proposition that in 
a large number of trials, in each or which the phases are rearranged 
arbitrarily, the mean, intensity will tend more and more to the 
value 7J. It IS true that even m a smgle combmation there la no 
reason why any of the cosines in (2) sliould be positive rather 
than negative, and fiom this we may infer that when n is increased 
the sum of the terms tends to vanish in compaiison with the 
nunihei of terms. But, the number of terms being of the order n®, 
we can infer nothmg as to the value of the sum ot the senes m com- 
parison with 71. 

Indeedit is not true that the intensity m a single combination 
approximates to n, when n is large. It can ho proved “ that the 
probability of a resultant mtermadiate in ampbtude between r and 
r+S IS 


-e-^rdr . . ... (3). 

The probahibty of on amphtude less than r is thus 

. . . (4). 

or, which is the same thing, the prohahility of an amplitude greata 
than r is 

( 6 ). 

The accompanying table gives the probabilities of intensities 
less than the fractions of n named m 
the first column For example, the 
probability of mtensity less than n 
M 6321. 

It will be seen that, however great 
n may he, there is a fair chance of 
conaaerable relative fluctuations of 
intensity m consecutive combinations. 

The mean, mtensity, expressed hy 

- />»•*/» r®.nfr, 

wyo 

is, as we have already seen, equal to n. 

It IS with this mean intensity only that we are concerned in 
ordinaiy photometiy, A source of light, such as a candle or even 
a soda fiame, may Im regarded as composed of a very large number 
of luminous centres disposed thronghout a very sensible space ; 
and, even though it be tme that the intensify at a particular point 
of a screen illununatad by it and at a particular moment of tune 
IS a-matter of chance, further processes of averaging must begone 
through before anything is arrived at of which our srames could 
ordinarily take oognizance. In the smallest interval of time during 
which the eyeoould be impressed, there would be opportunity for 
any number of reaixangements of phose, due either to motions of 
the particles orix> xrrtgnlarities in their modes of vibration. And 
even -if we supposed that laswi. luminous centre was fixed, and 
emitted peifeouy -regular vibrations, the manner of composition 
and ecttmequeat -intensity would vary rapidly from pomt to point 
of theecreen,^and-in ordmary^ cases the mean illumination over the 
smallest appreciable area would correspond to a thorough avmaging 
of the phase-ielationdups In this way the idea of the -intensity 
of a lummoua source, independently of any questions of phase, is 
seen to be Justified, and we may properly say that two-candlea are 

twice as bright as one. 

a i’AA Ang. 1880 . 
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§ 6. Propagation of Warn in Qmeral. 

It has been shown undor Optics that a system of rays, how- 
ever many reflexions or refractions they may have undergone, are 
always normal to a certain surface, or rather system of surfaces 
From our present point of view these surfaces are to be regarded as 
wave-snrfaces, that is, surfaces of constant phase It is evident 
that, so long os tihe radius of _,ourvature is very large in companaon 
with K, each small part of a wave-surface propagates itself just as 
an infini te plane wave comcident wifli the tangent plane would do. 
If we start at time t wiA a given surface, the corresponding wave- 
surface at tune t-fdt is to he found hy prolonging every normal by 
the length. Ydi, where V denotes the velocity of propagation at the 
place in question. If the medium be uniform, so that v is constant, 
the new surface is parallel to the old one, and this property is re- 
tained however many short intervals of time be considered in suc- 
cession. A wave-surface thus propagates itself nomaUy, pd the 
corresponding parts of successive surfaces are those which lie upon 
the same normal In this sense the normal may he regarded as a 
ray, but the idea must not be pushed to streams of light limited to 
pass Ihrough small apertures. The manner m which the phase is 
deteimined hy the length of the ray, and the conditions under 
which energy may be regarded as travelling along a ray, wiU be 
better treated under the head of Huygens’s principle, and the theory 
of shadows (§ 10). 

Fermat’s From the law of propagation, according to which the wave- 
pnn- surfaces axe always as far advanced os posaime, it follows that the 
ciifle. course of a ray is that for which the tune, represented by 

18 a minimum This is Fermat’s pnnaplo of least tune. Since the 
refractive index (/t) vanes as Y~\ we may take /{ids as the measure 
of the retardation between one wave surface and another ; and it is 
the same along whichever ray it may be measured. 

Law of The principle that /fids is a mimmum along a ray lends itself 
magnify- readily to the inveati^tion of optical laws As an example, wa 
mg. will consider the very wportant theory of magnifying power Let 
AfljBft be two points upon a wave-surface befoie the light enters 
the object-glass of a telescope, A, B the corresponding points upon 
e wave-surface after emergence from tlie eye-piece, Doth, suraces 
being plane. The value ofy^ds is the same along the ray A^A 
as along B#B ; and, if from any cause B,, be slightly retarded 
relatively to A^, then B wiU be retarded to the same amount 
relatively to A. Suppose now that the retardation in question is 
due to a small rotation (fi) of the wave-surface AoBj about an 
avis in its own plane perpendicular to AB The retardation of 
Bfl rdatively to A^ is then ApB^ fl , and in bke manner, if 0 bo 
the corresponding rotation of AB, the retardation is AB.^, Since 
these retardations are the same, we have 

e AB ’ 

or ibc magnifying power w equal to the latio of Hhe widihs oj 
sbreain of light Ufon and after passing the telesoopa. 

Prisms. The magnifying power is not neceinnly the same in all diree- 
tiOQs. Consiuer the case of a pnam arranged as for spectmm 
work. Passage through the piW does not alter the vertical 
width of the stream oflight; hence there is no mamifying power 
- in this directioii. What happens in a horizontal duection de- 
pends upon ouctuustances. A single prism m the position of 
miuimum deviation does not alter the horizontal width of the 
beam. The same is true of a sequence of any number of 

S isnm each in the positioa of minimum deviation, or of the dom- 
nation called by ThoUon a couple, when the deviation is lie 
least that can he obt^ed by rotating the couple as a ngid system., 
although a further dimmution might be amved at hy violatmg 
rfns tie. In all these cases there is neither horizontal nor 
vertical rnggniflcation, and the instrument behaves as a telescope 
of power um^. If, however, a pnam be so placed that ihe angle of 
emer^nce difleiu from the angle uf inmdence, the horizontal 
width of the beam undergoes a change. If the emergence be 
nearly grazing, ^ere will be a high magnifying power in the 
horizontal direction , and, whatever may be the Siaiacter of the 
system of prisms, the honzontal magnifying power is represented 
by the ratio of widths, Brewster sug^tw thal^ by combining 
twc^ pims wiih refracting edges at right angles, it would be 
poantde to secure equal magnifying power in the two directions, 
and ftnm to ipitote the action of an ordinary telescope, 

The &eory<af mamifying power is intimately connected with 
that of atqMtrant brightness. ^ the use of a telescope in regarding 
bright- a hnght hody, soeh, fbt example, as the moon, there is a coneentm- 
ness, tiou of light upon me piapxl in proportion tp the ratio of the area 

of tiie object-glass to that of the pupihi But the apparent bnght- 
ness rernmns tinalteied^thaHppareEt superficad magnituda of the 


object being changed in precisely the same proportion, m accord- 
ance with "ue law just established. 

These fimdamental propositions were proved a long while since 
by Cotes and Smith , and a complete exposition of them, from the 
point of view of geometrical optics, is to be found m Smith’s 

tise ^ 


Appar- 

ent 


1 It ts Iiera aartunea that tba h large! eiuwgii to nil the wliole Of 

the onpfl wltli Bght, also that the am perfectly tranroareirt, aafl that 

there Is no loss of light hy reflexion. For theoreUMl ptarposes the lattM re- 
qulKinent may he aatjsfled hy wppoalnK the trauilDioii between one optical 
medium and another to ho gradual hi all cases. 


§ 8. Waves Approximately Plane or Spherical. 

A plone wave of course remains plane after lefiexion from a 
truly plHTifl surface , hut any irregulanties in the surface impress 
themselves upon the wave. In the simplest case, that of perpen- 
dicular incidence, the irregnlaiities are doubled, any depressed 
portion of the surface giving lise to a retardation in the wave front 
of twice its own amount It is assumed that the lateral dimen- 
sions of the depressed or elevated parts are large multiples of the 
wave-len^ ; otherwise the assimilation of the various ports to 
plane waves is not legitimate 

Li like manner, if a plane wave passes perpendicularly through a 
parallel plate of refracting material, a small elevation t at any part 
of one of the surfaces introduces a retardation (ju- l)t in the corre- 
sponding part of tiia wave-surface. An error in a glass surface is 
thus of only one-quarter of the importance of an equal error m a 
reflecting surface. Further, if a plate, otherwise true, be distorted 
by bending, the errors introduced at the two surfaces are approxi- 
mately oppsite, and neutralize one another.® 

In practical apphcafaons it is of importance to recognize the Symme- 
effects of a small depaiture of the wave-surface from its ideal plane tncnl 
or spherical form. Let the surface he referred to a system of rect- aberra- 
angular coordnmtes, the axis of a being normal at the centre of tion 
the section of the beam, and the origin oaing the point of contact 
of the tangent plane. If, as happens m many cases, the surface 
he one of symmetry round OZ, the equation of the surface may he 
represented approximately hy 

g^j^/2p+Ar*+ (1), 

in which p 18 the radius of curvature, or focal length , and r® - ts* H- 1/® 

If the surface he truly spherical, A-l/Sp®, and any deviation 
of A from this value indicates ordmary symmetnoal sphencal 
aberration 

If, however, the surface be not symmetnoal, we may have to Unsym- 
Mieounter aberration of a lower order of smadl quantities, and metncol 
tiierrfore presumably of higher importance. By taking the axis of aberra- 
» mid y comcident with the directions of prmcipal ourvatuie at 0, tion, 
we may write the equation of the surface 

z-~+^^,+aa^+0xhj+yxy^+Sy’‘ . . . (2), 

/p ip 

p, p' being the principal radii of curvature, or focal lengths Tlie 
most importent example of unsymmetncal aberration is in the 
spectroscope, where (if the faces of the pnsms may be regarded as 
at any rate surfaces of revolution) the wave-surface may by smtablo 
adjustments be rendered symmetncal with respect to the honzontal 
plane y- 0. This plane may then be regarded os pnmary, o being 
the pnmary focal length, at which distance the spectrum is formed. 

Unto these cireumstanees p and S may be omitted from (2), 
whi(4 thus takes the form 




( 8 ). 


The constants a and y in (8) may be mterproted in terms of the 
differential coefSoients of the principal radu of cunrature. By tlie 
usual formula the radius of curvature at the point ai of the inter- 
section of (8) with the plane 2/-0 is approximately p(l-6apa:) 
Sineey-O is a pnncipal plane throughout, this radius of curvature 
18 a principal radius of the surface , so that, denoting it by p, w e 
have 

““^1' . (4). 

Again, in the neighbourhood of the ongin, the approximate value 
of the product of the principal curvatures is 
1 ^ 6aa; j 2-ya! 

Pf"' P' P ’ 

Thus 


whence by (4) 




dp dp' 6 efc» 27 a! 

• • • ■ 


The equation of the normal at the point x, y, s 13 

C-« ^ {-jg _ 7i-y 

-1 p^^+iaa^+yf"" p'-'^y+2yxy 


( 6 ). 


( 6 ); 


® Smith, Cotnpleai System of Optics, Cainhridge, 1788 The reader may ho 
referred to apnper entitled "Notes, chiefly filstortonl, on some Fundament^ Pro- 
In Optica" (Phil Uag., jnne 1886), In which some accoimt Is given of 
te's work, and Its relation to modern InvestlgatlonB, 

* On this principle Grnhh has explained the ohservatipn that the effects of 
bending stress are nearly as prejudicial In the case of thick object-glasses as In 
the case of tliin ones 
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Pnmary its intersection with the plane C-p occurs at the point 
focal detemuned approximately by 

i^-plSasP+yi/^) ) 

• • • • (/). 

terms of the third order being omitted. 

According to geometrical optcs, the thickness of the image of 
luinmous line at the pnmary focus is determined by the extren 
Yslue of { , and for good denmtion m the spectroscope it is necer 
sory to reduce this thickness as much as possible. One way of 
attaining the desired result would be to narrow the aperture , but, 
as we shall see later, to narrow the horizontal aperture is really to 
throw away the peculiar advantage of large instruments The mthb 
objection, however, does not apply to narrowing the vertical aper- 
ture , and in many spectroscopes a great improvement in definition 
may be thus secured. In general, it is necessary that both y and 
a be small Smce the value of f does not depend on p', it would 
seem that in respect of definition there is no advantage in avoiding 
astimatism. 

The width of the image when tj — 0 (corresponding to y— 0) is 
Sopa®, and vanishes when o— 0, ? e., when there is no aberration 
for rays m the primary plane In this case the image reduces to a 
Imear arc If further 7=0, this are becomes sti^ght^ and then 
the image at the pnmary focus is perfect to this order of approxi- 
mation As an example where a=0, the image of a luminous 
point, formed at an equal distance on the further side of a sloped 
eqm-convex lens, may bo mentioned 
Second- At the secondary focus, o', and from (6) 
ary focal , p-p' 

Ime. V~-^p'yxy . . . (8) 

If 7-0, the secondary focal line is formed without aberration, but 
not otherwise Both focal lines are well formed when parallel 
rays fall upon a plano-convex lens, slopd at about 30®, the curved 
side of the lens being turned towards the parallel rays. 


§ 7 Interference Fringes. 


Fresnel’s 

expexa- 

ment 


"We have seen (§ 2) that, when two trams of parallel waves of 
e(inal wave-length are superposed, the intensity of the resultant 
depends upon the phase-relation of the components, but it is 
necessarily the same at all points of the wave-front It not nn- 
frequently happens that the parallelism of the component trains 
18 approximate only, and there then arises the phenomenon known 
as interference fringes If the two directions of propagation be 
inclined on opposite sides to the axis of a: at small an^es a, the 
expressions for two components of equal amplitudes are 

cos^ I Yi-aicosa-ysina I , 
aud 


cos^ I Vi-acosa-bj/siua I ; 

0 that the resultant is expressed by 

2cos?5^^cos?2:(Yi-a!COSn) . 


(1)3 


from which it appears that the vibrationa advance parallel to the 
axis of ar, unchanged in type, and with a uniform vmoeiiy Y^oso. 
Considers as depending on y, the vibration is a maximum when 
2/sina is equal to 0, x, 2x, 8x, &c , corresponding to the centres of 
the blight bands, while for the intermediate vdues ^x, fx, &c , 
there is no vibration Tins is the interference of light proceediug 
from two smnlar homogeneous and very distant sonreea 
In the form of expenment adopted by Fresnel the sources 
Oj, 0/ axe situated at a finite distance D from the place of observa- 
tion (Light, voL xiv. p 006) If A be the point of the screen 
equidistant from Ou Oj, and P a neighbouring point, then 
approximately 


OiP - O2P- V{D^+ - V{D®+(« -P)®J -«S/D , 


where OiOa—J, AP-ii 

Thus, if X he tlie wave-length, the places where tlie phases are 
accordant are given by 

14-nxD/J. . , . . (2), 

n being an integer. 

If the light were really homogeneous, the successive Mages 
would be similar to one another aud unlimited in number; more- 
over there would be no place that could he picked out by inspec- 
tion as the centre of the system. In ^otice x vanes, and tiie 
only place of complete accordance for ml kinds of light is at A, 
whore m- 0 Theoretically, there is no place of complete discord- 
ance for all kinds of light, and consequently no complete blackness. 
In consequence, however, of the fact that l3ie range of sensitivaiess 


1 It Is scarcely necessary to say that O^, O 2 must not he distinct sonrees of 
light, otherwise there could be no fixed phase-relation and oonseqnenfly no 
regnlar interference In Fresnel's experiment Oi, Og are vhtnal images of one 
real source 0, obtained by reflexion In two minors. The mirrors may be re- 
riacedby abl-prism Or, as In Lloyd’s arrangement, Oi may bo Identical with 
0 , and O 3 obtained by a gazing reflexion from a single mirror. 


of the eye is limited to less than an “ octave,” the centre of the 
first dark hand (on either side) is sensibly black, even when white 
light 18 employed ; but it should be carefully remarked that the 
existence of even one hand is due to selection, and that the forma- 
tion of several visible bauds is favoured by the capability of the 
retina to make chromatic distinctions within the visible langa 
The number of Mrceptible bands increases jpan pasm with the 
approach of the to homogeneity. For this purpose there are 
two methods that may be used. 

“Wa may employ light, such as that from the soda flame, which Light 
possesses ab iniiw a high degree of homogeneity. If the ra-nge of ongm. 
wave-length included be Trlriri S' corre^onding number of inter- ally 
ference Mnges may be made visible The above is the number homo- 
obtained by Fizeau, and Michelson has recently gone as far as geneoiu 
200,000 'Phe narrowness of the bright line of hght seen in the 
spectroscope, and the possibility of a largo number of Fresnd’s 
bands, depend upon precisely the same conditions , the one is in 
truth as much an interference phenomenon as the other 
In the second method the original light may be highly composite, Spectro 
and homogeneity is brought aSout with the aid of a spectroscope, seopio 
The analogy with the fii-st method is closest if we use the spectro- method 
scope to give us a line of homogeneous li^t in simple substitution 
for the artificial flame. Or, following Foucault and Fizean, we 
may allow the white light to pass, and subsequently analyse the 
mixture transmitted by a narrow slit m the screen upon which the 
interference bands are thrown. In the latter case we observe a 
channelled spectrum, with maxima of brightness correspondmg to 
the wave-lengths buj(nD) In either case the number of bands 
observable la limited solely by the resolvmg power of the spectro- 
scope (§ IS), and proves nothing with respect to the regulanty, or 
otherwise, of the vibrations of tlie onginal hght 
The truth of this xemaik is stnkmgly illustrated by the possible Ichro- 
formation, with white light, of a large number of achromatic bands, matic 
The unequal widths of the bands for the vanous colours, and bands, 
consequent overlapping aud obliteration, met with in the usual 
form of the expenment, depend upon the constancy of S (the 
mutual distance of the two somoes) while x vanes. It is obvious 
that, if b were proportioual to x, the widths of the bands would be 
independent of x, and that the various systems would fit together 
perfectly To cany out the idea in its entirety, it woidd be 
necessaiy to use a diffraction spectrum as a source, and to dupli- 
cate this by Lloyd’s method with a single reflector placed so that 
j=0 when X=0. In practice a sufficiently good result could 
doubtless be obtamed with a pnsmabc spectnmi (especially if the 
red aud violet were removed by absorbing agents) under the con- 
ditiou that d(6/x)-=0 m the yellow-green. It is remarkable ihat, 
in spite of the achromatic character of the bands, their possible 
number is limited still by the lesolving power of the mstiumeut 
used to form the ^ectrum. 

If a system of Fresnel’s bands be examined through a prism, the Airy's 
central white band undergoes an abnormal displacement, which theory 
1ms been supposed to be inconsistent with theoiy. The explana- of the 
bon hM been shown by Airy ® to depend upon the peculiar manner white 
in which the white band is m general formed, centre. 

“Any one of the kinds of homoijeiieoas ligbt composing the Incident betero- 
geneons light wlU produce a series of bright and dark bars, nullmlted in nnmher 
as far as the mixture of light from tlie two pencils extends, and nndlatlngnl»h- 
able In quality The consideration, therefore, of liotnogeneous llglit will never 
enable us to determine whiclilii tlie point that the eye unmecliatdy turns to as 
the centre of the fringes. What then is the physical clrcumstimcB that deter- 
mines the centre of the fringes? 

“ The answer Is very easy. For different colours the bars have different 
breadths. If then the bais of all coloni-s ccfinclde at one port of the mixture of 
light, they will not coincide at any other part, but at equal distances on both 
sides from that place of coincidence tliey will be equally far from a state of coin- 
cidence If then we con find where the bars of all culonrs coincide, that point 
is the centre of tlie fringes 

'' It appears then that tlie centre of the fringes is nof necessarily the potntwhera 
the two pencils of light have descilbed equal paths, hut is determined by con- 
siderations of a perfectly different kind. . , The dlstiuctlon is important in 

this end In other experiments " 


The effect in qnesbon depends upon the dispersive power of the 
prism. If V be the hnear smfting due to the pnsm of the originally 
central band, v must be regarded as a function of x. Measured 
from the original centre, the posibon of the bar is now 
v+n}J}jb 

The coincidence of the vanous hnglit bands occurs when this 
qnanbty is as independent as postabja of X, that is, when % 13 the 
nearest mteger to j 

““"D^ 

or, expresses it in terms of the width of a band (h), 

The apparent displacement of the white band is thus not v 
•mplr.lmt 

® 

The signs of dv and dh being opposite, the abnormal displacement 
IB in addition to the nomol effect of the pnsm. But, since dvfcOi , 
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or is not constant, the achromatisin of the white band is less I 
perfect than when no pnsm is used. 

K a grating were substituted for the pnsm, v would veiy as h, 
and (4) would vanish, so that in all orders of spectra the white 
bond would be seen undisplaced. 

The theoretical error, dependent upon the dispersive power, 
involved in the method of determming the refractive index of a 
plate by means of the dmplaccment of a system of interference 
fnnges (Light, voL xiv p 607) has been discussed by Stokes ^ 
In Ike absence of dispersion the retardation R due to the plate 
would be independent of A, and therefore completely compensated 
at the point determined by w»=DR/J ; but when there is dispersion 
it IS accompamed by a fictitions displacement of the fnnges on the 
principle explained by Airy. 

More recently the matter baa engaged the attention of Cornu,® 
who iiua formulates the general pimc^le — “ I>an3 un syatime de 
/ranges d'vnierfieences proivAies 4 Z'aiSs dHuwi hit&og&ne 

ayant wi ^eetre conimt, il exwte irntganrs utie /range achrmodique 
igui joiu la rtU defrmga ceatraU et gm se trmu aw point da champ 
oU las radiatums las plus vatt/nm preseident une dij^eim de phase 
maxmmn aw mimmum. ” 

In .IVesned’s experiment, if the retardation of phase due to an 
mterposed plate, or to any other cause, be F(a), the whole relative 
retardation of the two pencils at the point « is 
,ou 




( 5 ), 


. ( 6 ), 

and the situation of the central, ot achromatic, bond is determined, 
not by ^-0, but by d^/dA-O, or < , ^ 

w-A®DR(a)'/6 ....... (6). 

Limits In the theoretical statementwe have supposed the source of light 
to the to be limited to a mathematical point, or to be extended only in 
■widtii tile vertical direction (parallel to the hands) Such a verfacal 
of the extension, while it increases illumination, has no prejudicial effect 
Bottree of upon distinctness, tiie vanons systems due to differentpomts of the 
light, hTtnin oTia line bemg sensibly superposed. On the other hand, the 
horizontal duneusion of the source must he confined within narrow 
Umits, the condition obviously being that the displacement of the 
centre of the system incurred by using in succession the two edges 
only of the slit should be small in comparison with the width of 
an interference hand. 

tion and bands are mor^ influenc^ by difSaction than their discoverer 
Erea- supposed. On this account the fringes are often unequally broad 
nel’s and undergo fluctuations of b^htness. A more precise calcula- 
bands. tion has been given by M. R Weber® and by H. Struve, ■‘hut the 
matter is too complicated to be further considered hare. The 
observations of Struve appear to agree well with the corrected 
theory. 

§8, Colours 0 / Thin Plaies. 

’When plane waves of homogeneous tight (a) fall upon a parallel 
plate of index /*, the resultant reflected wave is made up of an 
infinite number of components, of which the most important 
are the first, reflected at the upper soifoce of the plate, and the 
second, transmitted at the upper surface, reflected at tiie Under 
Burfime, and then tansmitted at the upper surface It is readily 
prmwd (Light, vol. xiv. p 608) that so far as it depends upon the 
distances to be travelled in the plate and in air the letudation 
(a) of -tite-aeetmdwaveielatively to the first is given by 

5-2picoaa' .... « (l)i 

^^Tlitete .t denotes the thickness of the plate, and a' the angle of 
nefwetian-dffiTJefflKmdmg to the first entrance. If we represent all 
' the ’vihrations by complex Jinantitiea, Aom which mally the 
imaginary parts are to bo rejected, the retardation 5 may be 
Bxpffflsed bytiie introduction of tiie factor « whete t'-* VC “ !)> 
Hnd4e*2VJ^ 

Smiima- At each reflexion or refraction the amplitude of the mcidant 
tion of wave must he supposed io be altered by a certain factor. When 
paitid proceeds from the surroundmg medium to the plate, the 

waves. re'flexion will he supposed to be nnd for refraction a , the 

^cOnespemding cpantitijes when the pn^ress asfrem the plate to 
the Burronnding medium will had^oted bye,/ Denoting the 
vibiafaon by .unity, we have then for -tee first .component 
wove 6, Jot the .cecoad the thmd 

Ho on. Addiigg these together, and aunaniiffiliie 
-^lyeflnd 

....... ( 2 ). 

[n tiie^MeWgot 

’ ^ 

.Tim 9 , m^^pendaat. , tRhe i^pl^st 



of supposing 8=0 m (2) and (3) For it is evident a priori that 
with a plate of vanishing thickness there must he a vanishing re- 
flexion, and a total transmission Accordingly, 

5+c-O, c/=l-e® . . (4), 

the first of which embodies Aingo’s law of the equality of reflexions, 
wen as the famous “ loss of half an undulation.” Using these 
we find for •^e reflected vibration, 

■ ■ ■ 

and for the transmitted vibration 

• • • • ( ) 

The intensities of the reflected and transmitted tights are the Inten- 
aquares of the moduli of these expressions Thus sities. 

Intemtr of rferttd 

l-2fi®cos kS+c* ' ‘ 

Intensity of transmitted light °° • * ■ C®k 

the sum of the two expressions being unity 
According to (7) not only does the reflected light vanish com- Zero ro- 
pletely when 8—0, but also whenever ^/fcS-^iiTr, n being an mteger, flexionat 
that 18 , whenever 8=51A When the first and tim’d medium arecertam 
the same, as we have here supposed, the central spot m the system thick- 
of Newton’s rings is Hack, even though the original tight contain nesses, 
a nuiture of all wave lengths The general explanation of the 
colours of Newton’s nngs is given under Light, to which reference 
must he made. If the light reflected from 0 plate of any thickness 


1 MirAss^Tisp., 1880, 

* Whd Ann., vlH p 4ar. 


s /oar. de fhfnqm, I p. 899, 188S, 
* Wled, Am,, st. p 49. 


be examined with a spectroscope of sufftcientresotinig power (§ 18), 
by dark bands, of which the centii 


the spectrum will be traversed by dark bands, of which the centie 
corresponds to those wave lengtlis which the plate is incompetent to 
reflect. It is obvious that there is no limit to the fineness of the 
bands which may be thus impressed upon a spectrum, whatever 
may be tiie character of the onginal mixed 
The relations between the inters 6, c, s, ^ have been proved, Prin- 
independcntly of the theory of thm plates, m a generail manner oiple of 
by Stokes,® who called to his aid the ganersl medmmoal principle reversi- 
of reversibility. Tf tiie motions constitating the reflected andbility. 
refiaoted rays to which an meident ray gives rise be supposed to 
be reversed, they will reconstitute a levei-sed incident lay. This 
mves one relation , andnnother is obtained from the conaidaration 
mat there is no ray m the second medium, such as would be 
generated by the operation alone of either the reversed reflected or 
refimeted rays. Space does not allow of ths leproduc- 
tion of the argument at length, but a few woids may 
perhaps give the leader an idea of how the conclusions 
are amved at. The incident ray (lA) being 1, the re- 
flected (AR) and lefrocted (AF) rays are denoted by i 
and c. When 5 is reversed, it gives rise to a reflected 
ray J* along AI, and a refracted ray 5o along AQ (say) 

When c is reversed, it gives rise to i/ along AI, and ee along AG 
Hence te+ca-O, which a^oe mth (4) 

It IB here assumed that there u no change of jihase in the act 
of reflexion or refraction, except such as can be represented by a 
change of sign Professor Stokes has, however, pushed the applica- 
tion of hismethod to the case -where changes of phase are admitted, 
and arrives at the conclusion that “the sum of the accelerations 
of phase at the two reflexions is equal to the sum of the accelem- 
tions at the -two refraotions, and the accelemtions of the two re- 
fractions are equal to each other,” The accelerations are supposed 
to bo so measured as to give like signs to c and /, and unlike to b 
and e. The same relations as before obtam between the factors 
h Cj «> f) expressing the ratios of amplitudes « 

When the third medium differs from the first, the theory of thin Thin 
plates IS more complicated, and need not here be discussed Ona plate in 
parfacalar case, however, may b e mentioned. When a thm trans- cont^ 
e JlJOn the Perfect Blwkness of the Cenhul Spot In Newton's'Rinm, and on ® 


Hg 1 


Rwe,'" Octmh mi Dwb Haiti. Jonr , vol Iv p 1, 1840 , reprlat vol. U, > 89, 

8 It -would appear, howeyer, that these laws cannot ho properly applied to the 
calonlaHcm of Teflexloit from athln plata Tliis Is sufflolently provM hy the fact 


wite the thickness, TIio truth is thutihe matliod of dedndrig the-agBregato 
rsneXIon from the constderatton of the auccessiye'partlal refiaxlone <add r^ae- 
'Hon* to appllcahlB odly when the dtatnihanee fauthe Interior of the plate Is fully 
reja-esented by the transrerse Waves considered ta the argument, whereas tlia 
ccCT^ce «f 'a Change of phase Is probably comieotod with tlie existence of 
additlenal anpetflclal waves (5 37) The ejddanoe of these 'supcrfldal waves 
may he toored when the leflected and rofracted waves are to he considered 
only nt dlsttaces from the surface exceeding a fe-w -wave-lengths, hut In the 
to tWn plates this limitation Is violated. If Meed tee method of 
eatenatlng the aggregate reflexion from a thin piste waiesonnd wliea a change 
(rf 00^, we qonld atm use the expressions (2) -and (8), merely under- 
standiw by J, e, s, /, factors which may bo complex , and tee same formal rela- 
TOOs (4) -would stni hold gond These do not agree -with those found hy Stokes 
by ths method of reversion ; and the discrepancy Inflloatea that, when there are 
(wngM of poftse, the ftctlon of ft thlQ pUto ckimot lio calculutod m usual uray. 
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parent film is backed by a perfect reflector, no colours dionld bo 
yisibla, all the h^t being ultimately reflected, whateyer the waYe 
length may be. The experiment may be tried with a thin layer 
of gelatin on a polished silver plate. In other cases where a 
different result is observed, the inference is that either the metal 
does not reflect perfectly, or else that the material of which the 
film IS composed is not suflleiantly transparent. 

Tlieory and observation ahke show that the transmitted coloura 
01 a thm pkte, e g , a, soap film or a layer of air, are very infenor 
to those reflected Specimens of ancient glass, which have under- 
gone superficial decomposition, on the other hand, sometimea show 
transmitted colours or remarkable brilliancy The piohahle ex- 
planation, suggested by Brewster, is that we have here to deal not 
merely with one, but with a senes of thin plates of not very 
different thicknesses It is evident that with such a senes the 
transmitted colours would he much purer, and the reflected much 
brighter, than usual. If the thicknesses are stnctly equal, certain 
wave-lengths must still be absolutely missing in the rraected light , 
while on the other hand a constancy of the interval between the 
plates will in general lead to a special preponderance of light of 
some other wave-length for which all the component parts as they 
-ultimately emerge are m agreement as to phase 
_ All that can he expected from a physicaf theory is the determina- 
tion of the composition of the light reflected from or transmitted 
by a thm plate in terms of the composition of the incident light. 
The further questiou of the chromatio character of the nuxtures 
thus ohtamed belongs rather to physiological optics, and cannot 
be answered without a complete knowledge of the chromatio re- 
lations of the spectral colours themselves. Expenmcnts upon this 
subject have been made by vanous obseivers, and especially by Max- 
well,* who has exhibited his results on a colour diagram as used by 
Newton A calculation of the colours of thin plates, based upon 
Maxwell’s data, und accompanied by a drawing showing the curve 
representative of the entire senes up to the fifth order, has recently 
been published and to this the reader who desires further infor- 
mation must he referred, with the remark that tie true colours are 
not seen in the usual manner of operating wili a plate of air 
enclosed between glass surfaces, on account of the contammation 
with white light Traeeted at the other surfaces of the glasses. 
This objection is avoided when a soap film is employed, to the 
manifest advantage of the darker colours, such as the red of the 
first order The colours of Newton's scale are met with also m the 
light transmitted by a somewhat thm plate of douhly-iufisacting 
material, such as mica, the plane of analysis being perpendicular 
to that of primitive polarization. 

The same senes of colours occur also in other optical experi- 
ments, eg, at the centre of the illuminated 'area when light 
issuing from a point passes through a anmll round aperture in an 
otherwise opaque screen (§ 10). 

The colours of which we have been speaking are ihose formed at 
nearly perpendicular meidonee, so that tie retardation (reckoned as 
a distance), viz. , 2;iitcosa', is sensibly mdepcmdent of A. This state of 
thmgsmaybe greatly departed fromwhen the thin plate is rarm'than 
its surroundings, and the incidence is such that a! m nearly equal to 
90“ for then, m consequence of the powerful dispersion, cos a' may 
vary greatly as we pass from one colour to another. Under these 
circumstances the senes of colours entirely alters its character, and 
the hands (corresponding to a graduated thickness) may even lose 
their coloration, becoming aenmbly bliek and white through many 
alteruationa.^ The ganem explanation of this remarkable pheno- 
menon was suggested by Newton, hut it does not appear to have 
been followed out iu accordance with the wave theory. 

ore inciden^at angle a upon a plate of air, which is houn&d mm 
on the other side oy glass. If ja be the index of the glccss, a °the 
angle of refracton, then sin a' ‘■ja am a; and the retardation, ei- 
'pressed'hy the equivalent distance m air, a 

2itana'am«f-2icos(i',; 

'and theTstardation m phase is cos a'/x, x being as usual the wave- 
dengfchinair 

-ifiie -first thing to be noticed is that, when a 'approaches the 
'cntical angle, cosd''h6Comes as small as we please, and that conse- 
'quently the -retardation-corresponding to a ^en thickness is very 
mxohiess ihanutperpendiculb mcidence. Heneethe glass surfaces 
need not he so dose as usual. 

A second ‘feature 'is the increased hrilhaucy of the light Ac- 
coriiingto (7^ the mtensitw of thereflected light when at a maximum 
{sm^K?-!) is a*)*. At peipeudicmar incidence e is about 
i,nnd ihe intensity is sonrewhat small, but, as cos a' approaches 
^ero, 6 approaches unity (§ 26), and the h^ancy is mnoh increased. 

-I iate JQudTtieaf InvesUgatlons^iiMl fomiilte glyen ty fitdkes for a pile of tiatea 
(Em RO]/ Eos., Jd p, IS4fi, 1860) may to appUei to tms jjuestloii, proviaad that 
intitles r, f, * 0 , to be complex, to m to express the 

In phase u well as In sniplitade, Instead ofreal quantities 
ntiiif- 


Telattng memr to itaemiHu 

''ICtoOTy of Compomid Colonis,” PbU, Praia , 1860 
sMdin. Pram., 1887, 

* Newton’s hk. II , Fox Talbot, MU. ifop , lx. p 401, 1866. 


But ihepecnlianty which most demands attention is the Issened 
influence of a variation m x upon the phase-ietardation. A 
diminution of x of itself increases the retardation of phase, but, 
smce waves of shorter wave-length are more lefrangihle, this effect 
may be more or less perfectly compensated by the greater obliquity, 
and consequent dimmution in the value of cos a' Ve will investi- 
gate the conditions under which the retardation of phase is 
stationary in spite of a variation of x. 

In order that X'^cosa’ may be stationary, we must have 
Xsmo'da'-tcosa'ifX-O, 
where (a being constant) 

cos a' da! —sin a dn 

Thus 

_ X ^ 


cotV- 


H dx. 


( 9 ). 


cotV-^ 


giving o' when the relation between n and x is known. 

According to Cauchy's formula, which represents the facts very 
well throi^hout most of the visible spectrum, 

M-A-I-Bx-* (10), 

so that 

(II) 

X> jii 

If we take, as for Giauce’s “extra-dense flint,” B- ’984x10-”, 
and, as for the soda lines, ju-1'65, x-6‘89 x 10*®, we get 
a'-79“ 80'. 

At this angle of refraction, and with this kind of glass, the retardation 
of phase is accordingly nearly independent of wave-length, and 
therefore the bands formed, as the thickness varies, ore approxi- 
mately achromatic Perfect achromatism would he possible only 
under a law of dispersion 

^i®-A'-B'x*. 

If the source of light be distant pid very femall, the black bands 
are wonderfully fine and numerous The experiment is beat made 
(after Newton) with a right-angled prism, whose hypothenusal 
surface may he brought into approximate contact with a plate of 
black glass. The hands should he observed with a convex lens, of 
about 8 inches focua If the eye be at twice tbs distance from the 
pnsm, and the lens he held midway between, the advantages are 
combined of a large field and of maximum distmctness 

If Newton’s rings are exammed through a pnsm, some very Effect of 
remarkable phenomena are exhibited, described mins twenty-fourth a prism, 
ohservatioii.® “'When the two object-glasses are laid npon one 
another, so as to make the nnga of the colours appear, though with 
my naked eye I could not discern above eight or nine of those rings, 
yet by viewing them through a prism I could see a for greater multi- 
tude, maomuch that I eould number more than forty. . . . And I 
believe that the experiment may be improved to the discovery of 
far greater numbers. .... But it was on W one side of these rings, 
namely, that towards which the refraction was made, which by the 
refinction was rendered distrnot, and the other aide became more 
confused than when viewed-with the naked eye 

“I have sometimes so laid one ohject-gkss npon the other 
tliat to the naked eye they have aH over seemed uniformly white, 
without the least appearance of any of the coloured rings ; and yet 
by viewing them through a prism great multitudes of those nngs 
have discovered themselves 

Newton was evidently much struck with these “so odd circum- 
stances , " and he explains the occurrence of the rings at unusual 
thicknesses as due to the dispersing power of the prism. The blue 
system being more refracted than the red, it la possible under cer- 
tain conditions that the bine ring may he so much displaced 
relatively to the corresponding red nng bb ai one part gf the «y- 
tawferetm to ‘compensate for the diffeient diameters A white 
stnpe may riius he formed in a situation where without the prism 
the mixture of colours would he complete, so far as could be judged 
by the eye 

The simplest case that cau be considered, is 'when the “thin 
plate” is rounded by plane surfaces inclined to one another at a 
small angle. By drawing hack the -prism (whose edge is-parallel 
to the intersection of the above-mentioiled planes) it will always 
be possible so to af^just tbe effective dispersing power as toliring 
the bars to coincidence for any two assigned colours, and 
therefore approximately for the entire spectrum. The fomation 
of tile achromatio band, ur rather central black baud, depeads indeed 
upon the same pnnaples as the fictitious shifting of the centre of 
a ^em of EresneTs bands when viewed through a pnsm. 

But neither Newton nor, os would appear, any of his successors Condi- 
has explained why the bauds should be more numerous than usual, Uon of 
and tmder oertaui condihoiis sensibly achromatic for a large num- achro- 
her of altematious. It is evident tha'fc, in the particular case of the matism. 
wedgp-shaped plate above specified, sucb a result would mot occur. 

The width of the bauds for anj colourwould be proportional to X, 
as well after the displacement by the pnsm as before; and the 
succession of colours formed m white light and the -nnmhsr of 
pere^tible Imuda would be much as nsusL 


* Newton’s Optia. .See also Place, Pogff.jLiuL, cilr, p. C04, 1861. 
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The pecalmrity to he explained appears to depend upon the cur- 
mtxin of the surfaces hounding the plate For simplicity suppose 
that the lo-wer surface is plane (y-O), and that the appMxi^te 
enuaton of the upper surface is j/-a+5a!“, a being thus the least 
distance between the plates. The black of the ordei for wave- 
length \ occurs when „ 

® ( 12 ), 

and thus the width (5®) at this place of the band is given by 

iK^2ix1lx . . . . (13), 


If the glasses be in contact, as is usually supposed in the theory 
of Newton’s rings, o»0, and Sa;o:Ai, or the width of the hand of 
the order vanes as the square root of the wave-length, instead 
of as the first power. Even in this case the overlapping and subre- 
quent obhteration of the bands is greatdy retarded by the use of the 
pnam, but the full development of the phenomenon requires that 
(I should be finite let us mqmre what is the condition in order 
that the width of the band of the order may be stationary, as 
\ varies. By (14) it is necessary that the vanation of A*/(inA. - a) 
should vanish Hence so that the interval between the 

surfaces at the place where the ?i*'‘ band is formed abonld be half 
due to curvature and half to imperfect contact at the place of 
closest approach. If this condition be satisfied, the achromatism of 
the Ji^^bnnd, efifected by the pnsm, cames with it the achromatism 
of a large number of netgbbourmg bands, and thus gives nse to the 
remarkable effects described by Newton. 

§9. Mtoion’s D\ffmon JRings. 

In the fourth part of the second book of bis Optics Hewton 
investigates another senes of rings, usually (though not very 
appropriately) known as the colours of thick plates The funda- 
mental experiment is as follows. At the cenrie of curvature of a 
concave looking-glass, quicksilvered behind, is placed an opaque 
card, perforatea by a small hole through which sunh^t is 
admitted. The main body of the light returns throng the 
aperture ; hut a series of concentric rings are seen upon the card, 
the formation of which was proved by Newton to require the 
co-operation of the two surfaces of the mirror Thu8.the diameters 
of lie rmCT depend upon the thickness of the glass, and none 
are formed when the glass is replaced by a metaUic specuhim. 
Tfiie bnlUanoy of the nngs depends upon imperfect polish of 
the anterior surface of the glass, and may he augmented hy a 
coat of dilated milk, a devme used hy the Duo de Chaulnes 
The rings may also be well observed intholit a screen in the 
manner recommended hy Stokes For this purpose all that is 
required is to place a sjncUl flame at the centre of curvature of 
the prepared glass, so as to concide with its image. The rings 
are then seen surrounding the flame and occupying a definite 
position in space. 

The explanation of the rings, sui^estodhy Young, and developed 
by Hetsohel, refers them to interarence between one portion of 
li^t scatter^ or difiracted by a particle of dust, and thenregulaily 
reacted and reflected, and another portion first regularly refracted 


pnu- fejfence is to be expect^ between portions of light diffracted hy 
ciple, ' different particles of dust 

In the memoir of Stokes will be found a very complete discns- 
siou <rf the whole subject, and to this the reader must be refened 
who desires a fuller knowledge. Our hmits will not allow us to 
do more than touch upon one or two points. The condition of 
fixity of the linjp when observed in air, and of distinctness when 
a screen is used, is that the systems dne to all parts of the diffnsu^ 
surface should concide ; and it is fulfilled only when, as in 
Newton’s experiments, the source and screen aie in the plane 
passing tiirough the centre of curvature of the glass 
Ttene - As the simplest for actual calculation, we wl consider a little 
jBlrror forthte the case where the glass is plans and parallel, of thiefcness 
. . 3 > 3 .1 ^ whoso focus the 

■ lens acts both as collimator and as 
hmation of lens 
sonoave minor of ' 

ardation is oalou- / \ 

thin plates. In / \ 
is situated at B, ' sW’ \ 
ve retardation of \ 
paly St indinsr j 

foltlowipg „ „ 

Ebto. dlf^ted^st 

entiauce and foliowmg the pitp A|SG& Tim retardation of the 
former fibin B to t is Sno of the latter from B ,to tiie 

equivalent place 6 is 2 |bBF. Now FB- tseatf S' being the ' angle 

^Cainb 147 , 1851 , 


of refraction , BI-2<tan8'sinfl , so that the relative retardation R 
IS given hy 

R»2j«t{l + /i-i tan B' sin 5 - sec ff } «2pt(l - cos 0') . 

If 0,0' be small, we may take 

E-=2ifl7^ . ... (1), 

as Buflfi.ci8ntly approximate 

The condition of distinctness is here satisfied, since R is the same 
for every ray emergent parallel to a given one The rays of one 
paraUd system are collected by the lens to a focus at a definite 
point in the neighbourhood of the onmnal source 

The formula (1) was discussed by Herschel, and shown to agree 
with Newton's measures The law of formation of the rmgs follows 
immediatriy from the expression for the retardation, the radius of 
the rmg of n*’* order hemg proportional to n and to the square 
root of the wave-length 

% IQ. Huygens's Pniieiple. Theory of Shadmvs, 

The objection most frequently brought against the undulatory 
theory in its infancy was the difficulty of explaining m accordance 
with it the existence of shadows, Thanks to Fresnel and his fol- 
lowers, this department of optica is now precisely the one m which 
the theory has secured its greatest tnumphs. 

The prmoiple employed in these inveBti^tions is due to Huygens, Huy- 
and may be thus formulated. If rouud the origin of waves an gens’a 
ideal closed surface be drawn, the whole action of the waves in the pmimplq 
region beyond may be legarded as due to the motion continually 
propagated across the vaiious elements of this surface. The wave 
motion due to any element of the surface is called a secondary 
wave, and in estimating the total effect legairi must be paid to the 
phases as well as the amplitudes of the components. It is usually 
convenient to choose os the surface of lesolutiou a wave-front, i e,, 
a surface at which the primary vibrations are in one phase 

An y ohscunty that may hang over Huygens’s prmoiple is due 
mainly to the indefimteness of thought and expression which we 
must he content to put up with if we wish to avoid pledging our- 
wlves as to the character of the vibrations In the apphcation to 
sound, where we know what we are deiding with, the matter is 
simple enough lu principle, although mathematical difficulties 
would often stand in the way of the mculations we might wish to 
make, ^e ideal surface of resolution may be there regarded as a 
flexible Itiminii. ; and we know that, if by forces locally apphed every 
element of the lamina be made to move normaUy to itself exactly 
as the air at that place does, the external aeiM motion is fully 
detemuned. By the principle of superposition the whole effect 
may he found hy integration of the partial effects due to each ele- 
ment of &e suriace, ihe other elements i-emainmg at lost 

"We wiH now consider m detail the important case in which plane 
uniform plane waves are resolved at a surface coincident with a pnmary 
wave-front (OQ). We imagine the wave-front divided into cilement- wave 
ary rings or zones, called Huygens’s zones, hy spheres desonbed Huy- 
round P (the pomt at which the aggregate effect is to be estimated), 
the first sphere, touching the plane at 0, with a radius equal to PO, ^ones. 
and the succeeffing spheres with radii increasing at each step hy Ja. 

There are thus marked out a senes of circles, whose 
radu as are given by (v-l- or a!*--»\r 

nearly, so mat the nngs aie at first of nearly equal 
mea. Now the effect upon P of each element of 
the plane is proportional to its area; but it depends 
aJbo upon the distance from P, and possibly upon 
the inclination of the secondary ray to the direc- 
tion of vibration and to the wave-front These 
qnratioua wlU, be further considered lu connexion with the dyna- 
mical theory ; but under all ordinaiy circumstances the result is 
independent of the precise answer that may be given. All that 
it is necessary to assume is that the effects of the successive zones 
giadually dniunMi, whether from the increasmg obliquity of the 
secondary ray or because (on account of the limitation of tho rqgion 
of integration) the zones become at last more and more incomplete. 

The component vibrations at P due to tho successive zones are thus 
nearly equal in amphtiide and opposite in phase (the phase of each 
corresponding to that of the infinitesimal circle midway between 
the lionndaries), and the senes which we hove to sum is one in 
which the terms are alternately opposite m sign and, while at first 
nearly constant in numerical magnitude, gradually diminish to 
zero. In such a seiies mch term may he regarded as very nearly 
indeed .destroyed by the halves of its immediate neighbours, and 
thus the sum of the whole senes is represented by half the first 
term, which stands over uncompensated. The question is thus 
reduced to that of finding the effect of tho first zone, or central 
mrcle, of which the area is n\r 

We have seen that the problem before ns is independent of the 
kw of tiie secondary wave as regards obliquity, but the result of 
the integration neoessarily involves the law of the intensity and 
phase ©f a secondary wave as a function of r, the distance from the 
origm. And We may in foot, as was done by A Smith,® determine 



I’le. 8. 


3 Camb MtUk Jow„ Ul. p 46, 1843 



WAVE T H E 0 E y 


429 


tlia law of the secondary wave, by corapanng the result of the 
integration with that obtained by supposing the primary wave to 
pass on to P without resolution. 

Initial Now as to the phase of the secondary wave, it might appear 
phase of natural to suppose that it starts from any point Q with the pnat; A 
second- of the primary wave, so that on amvol at P it is retarded by the 
ary amount con espondmg to QP But a little consideration will prove 
waves, that in that case the senes of secondary waves could not leconstitate 
the primary wave. For the agOTegate effect of the secondary waves 
IS the half of that of the firstHuygens zone, and it is the central 
element only of that zone for which the distance to be travelled is 
equal to r. Let us conceive the zone in question to be divided 
into infinitesimal rings of equal area. Tbe effects due to each of 
these nngs are equal in amplitude and of phase ranging uniformly 
over half a complete penod. The phase of the resultant is midway 
between those of the extreme elements, that is to say, a quarter of 
a period behmd that due to the element at tiie centre of tiie circle. 
It is accordingly necessary to suppose that the secondary waves 
start With a phase one-quarter of a penod in advance of that of 
the pnmary wave at the surface of resolution. 

Factor Further, it is evident that account must ^ taiken of the variation 
for of phase in estimating the magnitude of the effect at P of the first 
second- zone. The middle eiemeut alone contnbutes without deductaon, 
ary the effect of every other must he found by introduction of a lesolv- 

wave. mg factor,^ equal to cosfl, if 6 represent the difference of phase 

between t^ element and the resultant. Accordmgly, the ampli- 
tude of the resultant will ha less than if all its components had the 
same phase, m the ratio 

/.-f-j-T 

/ cosBde.r, 

J-iir 

or 2. IT How 2area/ir— 2xr; so that, m order to reconcile the 
amplitude of the primary wave (taken as unity) with the half effect 
of tJie first zone, the amphtude, at distance r, of the secondarv wave 
emitted from the element of area dS must be taken to be 


Antdy- 

ticol 

investi- 

gation. 


Pnmary 

wave 

curved. 


By this expression, in coniunotion with the quarter-penod accelera- 
tion of phase, the law of the secondary wave is determined. 

That the amplitude of the secondary wave should vary as was 
to he expected from considerations lespectmg energy ; but the 
occurrence of the factor and the acceleration of phase, have 
sometimes been regarded as raystenons It may be well therefore 
to remember that precisely these laws apply to a aecondaiT wave 
of sound, which can he investigated upon the stnctest mecuamcal 
pnnciples 

The recomposition of the secondary waves may also he treated 
analytically. If the primary wave at 0 be cos KOt, the effect ofthe 
secondary wave proceeding from the element <iS at Q is 

^cos K(at - p H- iA.) - - — sin K{at - p) 

Ap Ap 

If ffS>=2irT!d», we have for the whole effect 

^ f’° ^K[at-p)xdx 
~ Un P ’ 

or, Binca xdx-^pdp, 

- K /!"sin K(ai- p)cfp"[ - cos K(af- p)]“ . 

In order to obtain the effect of the pnmary vrave, as retarded by 
traversing the distance r, viz., cos k (nf - r), it is necessary to suppose 
that the mtegrated term vanishes at the upper limit. And it is 
important to notice Ikat without some fiirmer understanding the 
inte^ is really ambiguous. According to the assumed law of 
the secondary wave, the result must actually depend upon the 
precise radius of the outer bounds^ of the region of int^ffalion, 
supposed to be exactly circular This case is, however, at most 
very special and exceptional We may usually suppose that a 
large number of the outer rings are mcomplete, so that the m- 
tegiated term at tiio upper limit may properly he taken to vanish 
If a formal proof be aesiied, it may be obtained by mtrodneing 
mto the integral a factor sneh as c~^<',in which h la ultimately 
made to dimmish without hmit. 

When the primary wave is plane, the area of the first Huygens 
zoneiair\r, and, since the secondaiy waves vaiw as r-^, the intensity 
IS independent of r, asof couiaeitshouldhe If, however, thepnm- 
aiy wave be spherical, and of radius a at the wave-front of resolu- 
tion, then we know that at a distance r farther on the amplitnde 
of the primary wave will be diminished in the ratio a (r-f-a). 
This may be regarded as a consequence of the altered area of the 
first Huygens zone For, if as he its radius, we have 
-!»“}+ V{a* I 

so that 


Since the distance to he travelled by the eeeondary waves is still 
r, we see how the effect of the first zone, and therefore of the 
whole series is proportional to aKci+r). In like manner may bo 


treated other cases, such as that of a primary wave-front of un- 
equal principal curvatures 

The general explanation of the formation of shadows may also Shadows, 
be conveniently based upon Huygens’s zones. If the point under 
consideration be so far away from the geometncal shadow that a 
large number of the earlier zones are complete, then the illumina- 
tion, determined sensibly by the first zone, is the same as if there 
were no obatmction at all. If, on the other band, tbe pomt be well 
immersed in the geometncal shadow, the earher zones are alto- 
gether missing, and, instead of a series of terms beginning with 
finite numerical magnitude and gradually diminishing to zero, we 
have now to deal with one of which the terms diminish to zero at 
both ends. The sum of such a senes is veiw approximately zero, 
eadi term bemg neutralized by the halves of its immediate neigh- 
bours, which are of the opposite sign The question of light or 
darkness then depends upon whether the senes begins or ends 
abruptly With few exceptions, abruptness can occur only in the 
presmice of the first term, viz., when the secondary wave of least 
retardation is unobstructed, or when a my passes through the 
pomt under consideration. According to the undulatory theory 
the light cannot be regarded strictly as travelling along a ray ; but 
the existence of an unobstructed ray implies that the system of 
Huygens’s zones can be commenced, and, li a large number of these 
zones are fully developed and do not terminate abruptly, the 
illumination is unaffected by the neighbourhood of obst^es. 
Intermediate cases in which a few zones only are formed belong 
especially to the province of diffraction 

An interesting exception to the general rule that full brightness Poisson’s 
requires the existence of the first zone occnrs when the (mstacle problem 
assumes the form of a small circular disk parallel to the plane of 
tiie incident waves. In the earlier half of the 18th century ^Delisle 
found that the centra of the circular shadow was occupied by a 
bright pomt of light, but the observation passed into oblivion 
until Poisson brou^t forward as an objection to Fresnel’s theory 
that it required at the centre of a circular shadow a pomt as bright 
as if no obstacle were intervening If w'e conceive the primary 
wave to be broken up at the plane of the disk, a system of Huygens’s 
zones can be consfructed which begin from the circumference; 
and the first zone external to the disk plays the part ordinarily 
taken by the centre of the entire system. Tho whole effect is the 
half of that of the firat existmg zone, and this is sensibly the same 
as if there were no obstruction 

When light passes through a small circular or annular aperture, Circular 
the illnminatioa at any point along the axis depends upon the or 
precise relation between Me aperture and the distance from it at ftnimlnr 
which the point is taken. If, as m the last jparagraph, we imagme aperture, 
a sj^m of zones to be drawn commencing from the inner circular 
boundary of the aperture, the question turns upon the manner in 
which the senes terminates at the outer boundary If the aperture 
be such as to fit exactly an integral number of zones, the aggregate 
effect may be regarded as the half of those due to the first and last 
zones If the number of zones be even, the action of the first and last 
zones are antagonistic, and there is complete darkness at the point. 

If on the other hand the number of zones be odd, the effects con- 
spire ; and the illumination (proportional to the square ofthe ampli- 
tode) IS four tunes as great as if there were no obstruction at aU. 

Tbe process of augmenting the resnltont illumination at aSoret’s 
particnkr point by stopping some of the secondary rays may be expen.- 
earned much fiirtner.® By the aid of photography it is easy to mant. 
piepaie a plate, transparent where the zones of odd order fall, and 
opaque where those of even order fall. Such a plate has the power 
of a condensing lens, and gives an illumination out of all propor- 
tion to what could be obtmned without it An even greater effect 
(fourfold) would he attained if it were possible to provide thattbo 
stoppage of the light from the alternate zones were replaced by a 
phase-reveisal without loss of amplitude. 

In such experiments the narrowness ofthe zones renders necessary Degree 
a pretfy close approximation to the geometncal conditions. Thus of 
in the case of the circular disk, equidistant (r) from the source of accuracy 
light and from tiie screen upon which the shadow is observed, the reqmied. 
width of tile first extenor zone is given by 



2a! being the diameter of the disk. If 2r-*1000 cm., 2a!«l cm , 
A— 6x10 ■‘‘cm., tbm ife- 0015 cm. Hence, in order that this 
zone may he perfectly formed, there should be no error in the cir- 
cumference of the oraer of *001 cm.® The eiiienment succeeds in 
a dark room of tiie length above mentioned, with a threepenny bit 
(supported by three threads) as obstacle, the origin of light being 
a small needle hole in a plate of tin, through wmch the sun’s rays 
horizontally after reflexion from au external mirror. In the 
absence of a heliostet it is more convenient to obtain a point of 
light witii the aid of a lens of short focus 


1 Terdet, Ltfont i QpHque PTvtiqiu, 1 568 ^ Soret, Ptgp Anit, dvl p 98, 1876. 
* It h easyto see that the nidliu of the hrl^t spot Is of the same oitterof 
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Analvti- The amplitude of the light at any point in the axis, when plane 
cal ex- waves are incident perpendicularly upon an annular aperture, 
presedoiL is, as above, \ 

cosfc(ai-ri)-cosA:(ai-r,)-*2sinicffli . sin kI**! 

«•«, r, heine the distances of the outer and inner boundaries from 
the point m question. It is scarcely necessaiy to remark that in 
aU such eases the calculation applies in the first instance to homo- 
geneous lighti and thaiv in accordance with Touner’s theorem, 
each homogeneona component of a mixture may be treated separ- 
ately, When the ongmal light is white, the presence of some 
coniponBnts and tha abssnce of otiiei’S "Will usually gi76 ns6 to 
coloured eflfecta, vanable \ntli the precise cu^cumstancea of the case. 
Uncer* Although what we have to say upon the subject is better post- 
tainty m poned until we consider the dynamical theory, it is proper to point 
the ap- out at once that there la an element of assniuption m the appli- 
plication cation, of Huygens’s principle to the esdculation of the effects ;po* 
of Huy- duced by opaque screens of hmitod extent Properly appli^, the 
gens’s principle could, not fail ; hut,_ as may readily be proved m the ewe 
prmciple. of sonorous waves, it is not in strictness sufficient to assume the 
expression for a secondary wave smtable when the primary wave 
IS nndiatnrhed, with mere limitation of the integration to the 
transparent parts of the sci-een. Bat, except perhap m the case 
of very fine gratmgs, it is probable that the error thus caused is 
insignincant , for the incorrect estimation of the secondary waves 
will be hmited to distances of a few wave-lengths only fiom the 
boundary of opaque and transparent parts. 

§ 11 FrminhofcT^s Fhmmsm, 

A very general problem in diffiraotion is the investigation of 
the totribution of light over a screen upon which impmge 
divergent or convergent sphencal waves after passage through 
vanoua diffracting apertures When the waves are convergent 
and the recipient screen is placed so as to contain the centre of 
eonvergenoy — ^the image of the original radiant point, the calcu- 
lation assumes a less complicated form This class of phenomena 
was investigated hy Fraunhofer (upon prmciples laid down hy 
Fresnel), am are sometimes called, after hia name. z 
We may convemently commence with them on » 

account of simplicity and great importance 7^ 

in respect to the theory of optical instruments, ml 

If / ^ the radius of the sphmcal wave at the 
■ )re- 


He 4. 


place of resolution, where the vibration is repi. 
seated by cos xai, then at any pomt M (fig. 4) m 
the recipient screen the vibration due to an element (fS of ttio 
WECV6=-frontia (§ 9) 

-~8init(fl^-p) , 

Xp 

p being the distance between M and the element <ZS 
Tamg coordinates in the plane of the screen with the centre of 
the wave as origm, let uS represent M by f, ij, and P (where dS is 
situated) by z, y, z. 

Then 

p5-(a-0^+(2/-u)“+s2. 

so that 

pa-/®-Zs{-2y7j+i®+n3. 

In the applicationa with whidh we are concerned, fc n are very 
small quantities; and we may take 

At the s(tme time dS may be identified with dixiV) and m the de- 
nominator pr may be treated as constant and equal to /. (Hius 
expresBum &r the vibrajimat M becomes 

. ■ (Di 

iSxprea- and for the intensily, represented by the square of the amplitude, 

■ . . m 

This expreesion for the intensity becomes ngorously applicable 
wBep/is lAdaflnitely great, so that ordinary optcal aberration 
T3ia incid^t waves ate thus plane, and axe limited 
coiaoiieiit with a wave-front, The int^rals 
5 (jfi|RStionB*of the dirwim m which the light is 

tiToumstances it makes no difTer- 
Jih ttont of or behind the diffitaot- 
. eohvenientto'emrioy a telescope 
tt> plaee the mmacting: apei- 
, _ oMect-^aSs. "What m seen 

in aky tie same as wonld.be depicted 

,,, le focal pane. , 

Theorems Before proceeding; to fecial' oases Itmay be well to call attention 
of Bridge, to aonte general propertieaof the aoliition expressed hy 



ingai, 

foonaednpoh 
tures hnmedj 
throngh the ejre-j 
a a screen in 


1 Bridge, PW; Nov. 1868, 


If when the aperture is given, the wave-length (proportional to 
K-Ji)’ vanes, the compositiou of the integrals is unaltered, provided 
f and n are taken nuiversely proportional to X. A diminution of 
A thus Ms to a simple proportional shrinkage of the diflractiou 
pattern, attended by an augmentation of bnlTiancy m proportion 
■ - 

If the wave-lengih remains unchanged, similar efl’ects are pro- 
duced hy an mcrease lu the scale of the ap6i-tui>e Tho linear 
diinpTiaimt of the diffraction pattern is mversely as that of the 
aperture, and the bnghtness at comesponding points is as the 
smare of the area of aperture. 

If the aperture and wave-length mcreaee m the same proportion, 
the size and shape of the diffraction pattern undeigo no change 

Wo will now apply the integrals (2) to the case of a rectangular Beet- 
aperture of width a parallel to x and of width b parallel to y angular 
Tie bmits of integration for a m^ thus be taken to ne -iu and aperture. 
+ia, andfor y tobe - js, +i& we readily find (with substitution 
foricof2»./X) ai girbu 


T3-_ . - 


(3), 


^ A 

A® A® 

as representing the distribution of light in the image of a 
TTiafhfiirmhpAl point when the aperture is rectangular, as is often 

factors of (8) being each of the form sin®u/w®, 
we have to examine the character of this function. It vanishes 
when u-rnir, m being any whole number other than zero. When 
ii-0, it takes the value unity The maxima occur when 

li-tanM,. . . . (4), 

and tiien 

8lIl®M/u®*'C08*it . . (6) 

To calculate the roots of (6) we may assume 

w-(m-ti)ir-J/-TI-j/, 

where yi& & positive quantity which is small when u is lai’ge 
Substituting tms, we find cot -j/, whence 

This equation la to he solved by successive approximatioiu It 
will readily be Jound that 

. (S). 

In the fiist quadrant there is no root after zero, smee tan ii>th 
and m the second quadrant there is none because the signs ofii. and 
tautt are opposite. The first loot after zero is thus in the thud 
quadrant, corresponding to m—l, Evenm this case the series 
converges sufficiently to give tiie value of tho root with considerable 
accuracy, while for higher values ofm it is all that could be desired. 

Tho actual values of «/«• (calculated m another manner by 
Sohwerd)are 1 4303, 2 4690, 8 4709, 4*4747, 6 4818, 6 4844, &o. 

Since the Tn ayima, occur when «=(m-f |)ff nearly, the successive 
values are not very different from 

4 4 4 

9^?’26i?’49?’*°' 

The appheation of these results to (3) shows that the field is Diffrac- 
brightest at the centre f- 0,^-0, viz., at the geometnoal mage, tion 
It IS traversed by dark linea whose equationa are pattern. 

Within tha rectangle formed by pairs of consecutive dark lines, 
and not far from its centre, the brightness rises to a maxmum , 
but these subsequent maxma are m all cases much inferior to the 
bnghtness at the centre of the entire pattern ({■■0,i;-0). 

By the pnnoiple of energy the iUnmination over the entire focal Total 
pln.nfl must he equal to that over the diffracting area , and thus, in illnmm- 
accordauee m& the supipositions hy which (8) was obtained, its ation. 
value when integrated .from i"«--'Ooto{“*-l-<», and from tj ■» — oo 
to 5}- +00 should be equal to ab. This integration, employed 
on^nally by KeBand * to detenmne the absolute intensity of a 
secondary wave, may be at once effected by means of the known 
formula 

It will ha observed that, while the total intensity w proportional 
to ab, the intensity at the focal pomt m proportional to If 
the aperture be increased, not only is the total brightness over 
ihe focal plane increased with it, but there is also a concentration of 
tihe diffraotion pattern. The form of (8) shows immediately that, 
if a and b be altered, the coordmatee of any oharaotenstio point 
m the pattern vary as a-^ and b~\ Blffosion 

The contraction of the diffraction pattern with mcrease of of images 
apertnf e is of fundamental importance with reference to the due to 
resolving power of optical instruments. According to common finite 
Qptna, TOere ima^ are absolute, tiie diffraction pattern is Bup> wave- 
*jBA3+(»n».,XT.816. 1®^ 
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WD iiuuixMiy Buittu, aua xwo rauiant points, however i 
together, form separated images. This is tantamount to mi 
gumption that A is infinitely small The actual of A 

separating or resolvmg power of an optical 

This indefiniteness of images is sometimea said to he due to 
mffraetion by the edge of the aperture, and proposals have even 
been made for curing it by causing the transition between the 
interrupted and transmitted parts of the primary wave to be less 
view of tlie matter is altogether misleading 
What requires explanation is not the imperfection of actual images 
them'^'^^ ^ possxbihty of their being as good as we find 

At the focal point ({-.Oiij—O) all the secondary waves agree m 
phase, and the intensity is easily expressed, whatever be the form 
of ’the aperture. From the general formula (2), if A be the area 
of aperture, 

_ V-AW . ... (7) 

imago of the radiant point requires 
that the illumination become insignificant when J, tj attain amnn 
values, and this insignificance can only arise as a consequence of 
discrepancies of phase among the secondary waves from various 
parts of the aperture, So long as there is no sensible discrepancy 
of phase there can be no sensible diminution of brightness as 
compared with that to be found at the focal pomt itself We 
may go further, and lay it down that there can be no considerable 
loss of bnghtness until the difference of phase of the waves pro- 
ceeding fram the nearest and furthest parts of the aperture 
amounts to JA. 

When the difference of phase amounts to A, we may expect the 
resultant illumination to he very much reduced. In flie par- 
ticular case of a rectangular aperture the course of things can be 
readily followed, especially if we conceive / to be infinite In 
the direction (suppose horizontal) for which 0, the 

phases of the secondary waves range over a complete period when 
smS-K/a, and, since all parts of the horizontal aperture are 
equally effective, there is in this direction a complete compensation 
and consequent absence of lUummation. When sin0=fA/a, the 
phases range one and a half periods, and there is revival of illu- 
mination We may compare the bnghtness with that m the direc- 
tion 0=0. The phase of the resultant amplitude is the same as that 
due to the central secondary wave, and the discrepancies of phase 
among the components reduce the amplitude m the proportion 


StJjjt 


cos (p clip 1, 


2 4 

• 1 , SO that the bnghtness in this direction is of 

0—0 In like manner we may find the lUununation 
in any other direction, and it is obvious that it vanishes when sm 6 
18 any multiple of A/a. 

The reason of the augmentation of resolving power with aper- 
tui’e will now be evident fifiie larger the aperture the smSler 
are the angles through which it is necrasary to deviate from the 
pnncipol direction m order to bnng in specified discrepancies of 
phase— the more concentrated is the image. 

Lnmin- In niany cases the subject of exammation is a luminous Ime of 
ous Ime. uniform intensity, the various points of which are to be treated as 
independent sources of light If ike unt^e of the Ime be 0, 
the mtensity at any point {, ij of the dimaction pattern may be 
represented by 


/: 


« 3,sm“^ 

TVti -» — 

A/ ' 


( 8 ), 


the same law as obtains for a luminous pomt when honzraital 
directaons are alone considered The definition of a fine vertical 
line, and consequently the resolvmg power for contiguous vertical 
lines, IB thus indepen^ii of the loertical ajperture of the i}tstnimi}t, 
a law of great importance m the theory of the spectroscope. 

The distnbution of lUumination in the image of a lummons line 
18 shown by the curve ABO (fig. 5), representing the value of the 
function sm%/M® from «-0 to 2ir. The part corresponding to 
negative values of li is amular, OA being a line of symmetry. 

Double I*t us now consider the distribution of brightness m the image 

Ime. of a double Ime whose components are of equal strength, and at 
such an angular interval that the central Ime in the image of one 
coincides vnth -^e fest zero of brightness m the image of tite other. 
In % B the curve of bnglitness for one component is ABO, and 
for the other OA'Cf; and the curve representing half the combined 
brightnesses is E'BE. The brightness (corresponding to B) mid- 
way between fte two central pomts AA' la *8106 of the bnghtness 
at the central pomts themselves. We may consider this to bo 
about the limit of closeness at which there could be any decided 
appearance of resolution, though doubtless an observer accustomed 



to his instrument would recognize the duphcity with certamty. 

The obliquity, correspondmg to a— «•, is such that the phases of 
the secondary wares range over a complete penod, % e , such that 
the projection of the horizontal 
^ aperture upon this direction is one 
wave-length. "We conclude that 
a double line canmt be fairhj 
resolved sinless its components sub- 
tend ail angle exceeding that sub- 
tended by the wave-length of light 
at a distance egml to thehorizontal 
aperiiiie This rule is convenient 
on account of its 
simplicity; and 
it is sufficiently 
accurate in new 
of the necessary 
uncertainty os to 
what exactly is 
meant by resolu- 
tion. 

On the expe- 
umentnl confir- 
^ , mation of the 

® theory of the 

resolvmg power of rectangular apertures, see Optics, toL xviL 
p 807. 

If the angular interval between the components of a double line 
be half as gieat agam as that supposed m the figure, the brightness 
midway between is *1802 as agamst 1 0450 at the central maas of 
each, image. Such a falhng on m the middle must be more than 
sufficient foi resolution. If the angle subtended by the components 
of a doable line be twice that subtended by the wave-len^h at a 
distance equal to the horizontal apeiture, the central bands are 
just clear ot one another, and there is a line of absolute blackness 
m the middle of the combined images 

Smce the limitation of the width of the central band m the Central 
image of a lunimous line depends upon discrepancies of phase stops, 
among the secondary waves, and smce the discrepancy is greatest 
for the waves which come from the edges of the aperture, the ques- 
tion anses how far the operation of the central parts of the aperture 
is advantageous If we imagine the aperture reduced to two equal 
narrow shts boi dering its edges, compensation wiU evidently be 
complete when the projection on an obhque direction is equal to 
4 a, instead of A as for the complete aperture. By this procedure 
file width of the central band m the difiraction pattern is halved, 
and so far an advantage is attained. Bnt, as will be eviilent, tbe 
bnght bands bordermg the central band are now not mfenor to it 
in brightness ; in fact^ a band similar to the central band is repro- 
duced an indefinite number of fames, so long as there is no senable 
discrepancy of phase m the secondary waves proceedmg from the 
varioua p^ of the same slit. Under these cucumstances the 
narrowing of the band is paid for at a ruinous price, and the 
arrangement must be condemned altogether. 

A more moderate suppression of the central parts is, however, 
sometimes advantageous Theory and experiment alike prove that 
a double Imo, of which the components are equally strong, is 
better resolved when, for example, one-sixth of the horizontal 
aperture is blocked off by a centra screen; or the rays quite at the 
centre may be allowed to pass, while others a little further removed 
are blocked off. Stops, each occupymg one-eighth of the width, 
and with centres situated at the points of tnsection, answer well 
the required purpose. 

It has already been suggested that the pmciple of energy Total 
requires that the general expression for P m (2) when integrate mtensity 
over the whole of the plane {, n should be e^uol to A, where A propor- 
is the area of the aperture. A general analytic vraification has tionalto 
been ^ven by Stokes ^ The expression for P may be written m aperture, 
the form 

•^aj^oosy^i{af-x)+v(y-y)^<^clydiddy'. (9), 

the mtegrafaons with lespect to af, y' as well as those with respect 
tox,y bemg over the area of the aperture ; and for the present 

S B6 this is to be integrated agdn with respect to f, over the 
of the focal plane. 

In changmg the order of integration so as to take first that with 
respect to -5, it is proper, m order to avoid ambiguity, to mtro- 
duce imdsr the integral sign the factor the + or - 

bemg chosen so as to make the elements of the integral vanish at 
infimiy. After the operations have been performed, a and /3 are to 
be supposed to vaniffin 
Tims JjfTMidi} •“lojaa.t of 
1 


ffl -«)+i7{y' - ff) j daciydafdfd^dn. 


1 Ed. Trans , xs. p. 817, li 
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ITow J 

and thus Limit of 

MM 


T«f TT\7, 2a COS H 

J C 08 (Af-H)«Z{“» > 


ia^dstdydx' dy' 


Lefc 


/ 




The limits for u are ultimately - oo and + «> , aad we have 

^ , r 2 a<Zaf 2 f f ' ^ 


■+» *• V ft 

r+i? K ■ 


lu like maimer the integratiou for j/ may be performed; and we 
dnd 

.... (10)1 

We saw that IJ (the intensity at the focal point) was equal to 
AV\®/®. If A' be the area over which the intensity must be I§ in 
order to give the actual total intensity in accordance nith 

the relation between A and A' is AA'-A.^® Since A' is in some 
sense the area of the diffraction pattern, it may be considered to be a 
rough cntenon of the definition, and wo infer that the definition of a 
pomt depends principally upon the area of the aperture, and only in 
a very Mconda^ degree npon the shape when the area is mamtainod 
constant. 

§ 12 Theory of Qireular Aperture 

We will now consideT the important case where the form of the 
aperture is circular. Writiug for brevity 

Mi^-2 (1), 

we have for the general expression (§ 11) of the intensity 

xa/sp^gs+CS . . . (2), 

where S— ff ^^+qy)ds(idy ^ . . (3), 

C-j^cosQwi+gy) da!% (4) 

When, as in the application to rectangular or circular apertures, 
the form is symmetrical with reqiect to the axes both of a and y, 
S—0, and 0 reduces to 

eoepseeoegydxdy, . ... (6). 

In the case of the circalar aperture the diatnbntion of light is of 
course symmetrical with respect to the focal point ^7-0, ff-0 ; and 
0 is a mnction of p and q only through V(2^+fl®) It is thus 
sufSoient to determine the intensity along the axis of p. Putting 
2 - 0 , we get 

C - //eeepx doe d/y^ 2 f^^eo&px VCR® -a?)dx, 

R being the radius of the aperture. This integral is the Bessel’s 
function of order onity, defined by 

/ %03 (« cos ^) sm . . . (6). 

^0 

ISius, if as-Ecos^, 



and the Ulmnination at distance r &om the focal point is 

-jm 


{D, 


/^2ffRr\3 ‘ * 

V A J 


( 8 ). 


Ths ascending series for used by Airy® in his original invoa- 
tigation of the diffraction of a circular object-glass, and readdy 
obtained from (6), is 




2U''‘2^.4®.6“2®.43.6® 8"^ ’ 


(9) 


When z is gie&t, we may employ the semi-convergent senes 

3.g.7.9.1.8.g /lY, ) 

8.15.24 82 U/ ■ ■ ) 


. 7/1 Y 

8,16^.82,40 


-■•I- 


ao>. 


1 K ta easy to show that this conclnaJoa la not disturbed by the introduction 
lit OTflry point of an i’atarflaiMtjxt p, a function of Xt y The tomu 

^ la (9) , but they are nlthnately 
without effeot, rince the only eltouenta whl^ contribute ate those for which In 
the limit *'« 3 r, and thetefore p'a^, 

ol an ObJect-&hiffl with CStteular ApertuTe,” (Siinb- 


A table of the values of 2n-iJi(s) has been given by Lommel,® to 
whom is due the first systematic application of Bessel's functions 
to the diffraction integrals. 

The illumination vanishes in correspondence with the roots of 
the equation Jifs)— 0. If these be called Zj, % Zg, . . the radu 
of the dark nngs in the diffraction pattern are 

A5i As 

2irR ’ 2irR’ 

bemg thus inversely proportional to R 
The integrations may also be effected by means of polar co- 
ordinates, taiing first the integration with respect to <j) ao as to 
ohtam the result for an infinitely thin annular aperture. Thus, if 
m-pcos^, y—psin^, 

G- M aoapx dxdy^ (Pf ®) P^P 

Now by definition 

Jo(a)-|^*’^co3(scose)d9-l-^+25^-23-|a-^+- • ■ (1^)- 
The value of C for an annular aperture of radius r and width dr is 
ci!C-2irJo(jPp)p^P> • • • • 

For the complete circle, 

27rjyR® yiiV P^L. \ 

“]?■( 2 ^+2® 4® 6" '■) 

as before 

In these expressions we are to replace p by or rather, since 
the diffraction pattern is synunetncal, by hr/f, where r is the dis- 
tance of any point m the focal plane from the centre of the system. 
The roots of Jj(a) after the first may be found from 
060661 •058041 ^ 262061 


--i-*26 + - 


and those of Ji(a) from 
i-s+-26 


4i-l (4i-l)»'^ (41,-1)* ■ 


. (13), 


. (14). 


■161982 ’016399 246836 

4i+l ■^(4i+l)»"(4i-l-l)» 
formul® derived by Stokes* from the deseendmg senes,® The 
following table gives the actual values — 


i 

^forJ,^s)=0 

AforJi(«)=0 

i 

-forJo(*)=0 

AforJi(*)=0 

1 

•7655 

1 2197 

6 

6 7622 

6 2439 

s 

1-7671 

2-2880 

7 

6 7619 

7-2448 

s 

2 7646 

3 2383 

8 

7-7616 

8-2454 

4 

8*7634 

4 2411 

9 

8-7614 

9 2469 

6 

4-7627 

6-2428 

10 

9-7613 

10 2463 


In both cases the image of a mathematical pomt is thus a sym- 
metncal rmg sj^am. greatest brightness is at the centee, 
where 

dC’"2‘irpdp, 0— ttR®. 

For a certam distance outwards this remains sensibly unimpaired, 
and then gradually diunuishee to zero, as the secondtuy waves 
become discrepant m phase. The subsequent revivals of bnght- 
nesa forming the bright nnra are necessamy of mfenor brilliancy 
as compared with the central disk. 

The first dark rmg in the diffraction pattern of the complete 
circular aperture occurs when 

r/f-l-2197xA/2R . . . . (16). 

We may compare this with the correspondmg result for a reot- 
angokr aperture of width a, 

and it appears that in consequence of the preponderanoe of the 
central parts, the compensation in the case or the circle does not 
set m at so small an obliquity as when the circle is replaced 
by a rectangular aperture, whose side is equal to the dimeter 
of the mrela 

A^dn, if we compare the complete circle with a narrow annular 
aperture of the same radius, we see that m the latter case the first 
dwk nng occurs at a much smaller obbquity, viz., 
v//- '766Bx\/2R. 

It has been found by Hotschel and others that the definition of Central 
a tdescope is often improved by stopping off a part of the central stop 
area of the object-glass; but the advantage to bo obtained m this 
way 18 in no case great, and anything like a reduction of the aper- 
ture to a narrow annulus is attenaed by a development of the 


•SmSrnneh, xr p. 166, 1870 
* The descending an'-- 
Ssmikou in amemoli 


* Oami. SU’oru , rol. lx., 1860 


* The descending series ior Jo(t) eppenis to have been flwt given by Sir W 
■ — ‘'jrauotnatlngrnnotlous," 25 wm,, 1840. 
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Man- 
mnm of 
bright- 


^temal luminons rings snfficient to outiveigli any improvement 
due to the di min iahed diameter of the central area.^ 


The maximnm hnghtnesses and the places at 'which they occur 
are easily determined "with the aid of certom properties of the 
BeBsel’s functions. It is known ® that 

.... (16), 

1 


J3{*)--Jl(*)-Jl'(*) 
_2, 


Jo(s)+Js(«)-f Ji(*) . ... (18). 

The maxima of C occur when 

Js(g)‘’0. When z has one of the values thus 


or by (17) ^ 
detennmed, 


The 


|jxW- 


J.W. 


column gives the roots of Jj(s) , 
and the second and third columns 
the correspondmg values of the 
functions specified. It appears 
that the maximum hnghtness m 
the first rmg is only about of 
the brightness at the centre 
We -will now mvestigate the 


is given by Lommel,® m which the first 


* 

2*-rji(E) 


000000 
C 13C630 
8 417236 
11 619837 
14 796938 
17-959820 

-f-l GOOOOO 

- -132279 
+ -064482 

- 04000S 
-1- 027919 

- -020906 

1-000000 

017498 

OOU6B 

001601 

1 000779 

1 000437 


total illumination distnbuted over the area of the cirele of radius 
We have 


where 

Thus 


XT 

:-2,rEr/V. 


( 19 ) , 

( 20 ) 


Now by (17), (18) 

a'^Ji(3)-Jo(2)-Ji'(*) 


2 y'z--^J^^z)dz. 


so that 






Beaolv- 

ing 

jiower of 
tele- 


Lummous 
hne. 


2y;z-iJ-\z)dz~l-J,^(z)-3,^{z) . . (21). 

If r, or z, he infinite, Jo( 2 ), J^fe) vanish, and the whole lEuimnation 
is espressed by vR\ m accordance -with the general pnnciple. In 
any case the proportion of the whole illumination to oe found out* 
side the circlo of radius r la given by 

W)+TO. 

For the dark rings Jj(»)=0; so that the fraction of illuminalion 
outside any dark rmg is simply Jo*(2). Thus for the first, second, 
third, and fourth dark rings we get respectively *161, 090, '062, 
047, sho'wing that more tmin of wo whole hght is concen- 
trated -within the area of the second dark rmg * 

When z m great, the descending senes (10) gives 

so that the places of maxima and minima occur at equal intervals. 

The mean brightness varies as z-® (or as r"®), and the integral 
found hj multiplying it hj zdz and mtegiatmg between 0 and w 
converges. 

It may be instructive to contrast this 'with the case of an in- 
finitely narrow annular aperture, where the hnghtness is propor- 
tional to Jq\z), When z is greai^ 

The mean brightness varies as*~^; and the intagray^*Jo®(*) 8 rf 2 
IS not convergent 

The efficiency of a telescope is of course iutiinately connected 
with the size of the disk by which it represents a mathematical 
pomt. The resol-ring power upon douhle stars of -telescopes of 
various apertures hta been investigated Dawes and others 
(Optics, voL xvii. p 807), with results that agree fairly well with 
theory. 

If we integrate the expression (8) for I® with respect to Wi "wo 
abwE obtain a result applicable to a linear luminous source of winch 
■* vanous parts are supposed to act independently. 


1 Airy, loe eit ‘'Thus the magnitcde of the central spot is diminished, and 
the -brifihtneBs of the rings increased, hy coTerlng the central parte of the object- 
Blaaa." ® Todhnnter's laplaeeft Functiota, ch zxxl 

iMcii. *• FMk Mag , March 1881. 


From (19), (20) 






since 

If we write 
we get 






(:-2rrR|/V 




(23) , 

(24) . 


This integral has been mveshgated by H Struve,® who, calhng to 
his aid vanous properties of Bessel’s frnctions, shows that 

^ (2C8in 6) cos . (26), 

of which the right-hand member is readily expanded in powers of C 
By means of (24) we may venfy that 

Contraiy to what wonld naturally he expected, the subject is 
more easily treated without nsmg the results of the mte^tion 
with respect to x and y, by taking first of all, as in the luvostiga- 
tion of Stokes (§ 11), the integration with respect to rj. Thus 

^®/®/■*■"P^^,J=Llmlt of 




i{xf-x)+7i{y'-y)^dxdy dx’ dtj dij (26), 
Haf-x) + 7,(j/-y)]^dij 
}s!^(x'-x) 


/32-f! 


We have now t 


consider 


P 

2/3 d\j dy' 


(27). 


/3®+«®(y'-2/)®//® • • ■ 

In the integration with respect to if every element vanishes m 
the limit (/B—O), unless y'-y If the range of integration for j/' 
indndes -the value y, then 

^ -i- Jf/ ’ 

otherwise it vanishes. 

The limit of (28) may thus he denoted by X/Y, where Y la the 
common part of the ranges of integration for if and y corresponding 
to any values of «' and x Hence 

f-n (ar'-a)d!crfa;' 

“X'y-^I^Ycos^cos . . , (29), 

if, as for the present purpose, the aperture is symmetrical with 
reroect to the axis of y. 

In the application to the circle we may -write 

where Y is the smallet of the two quantities 

2V(E®-a!'®), 2V(R*-a^*), 

Z.C , correapouda to the Zargrcr of the two absciss® af, x. If we 
take Y— 2 v(R®-»^)> and linu.t the integration to -those values of 
af which are leas than x, we should ohtam exactly -the half of the 
required result — 


/: 


Thus 

-16X-: 

4 


y-® / V‘V(R“-*®)cosiEgcos5^da!da!' 
Jq f f 

•>fUo f 

.^Acos®gsiugl^^id/3. 


Hence, writing as before , we get 

I®di?"»^.y^*’^cos®j8sm(2fj8)dj8. . (30)^ 

in which we may replace by dQC “ agreement with, the result 
obtained by Struve 

The intE^ral in (SO) may he -written in another form. We have 
f Csiii(2D3)cos®/3d/8 

--4cos/8cos(2£’sinj8)-iy* co8(2fsin/0)sinj8d/8 j 

and -thus 

f8in(2<i8)cos®j8d$-4^*^| l-cos(2Csin^) | sin^dfl 

■^*’^sm®(f8mi3)BaHi8d/a (81). 


» TTfat Ann., xviL 1008, 1882. 

xxrv. — 55 
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The integral la thus expressible by means of the function and 
we have 

. (32) 

The ascending senes for Ei(8) is 
^ . 2 ( s» 

Aiw<"- < ia_3“ia 32 5 ]_9 32 52 j ’ ' 


(S3), 


and this is always conYBigent The descending semi-conTergent 
senes is 

Ki(a)-- { 2 + 2 - 1 - 8.«-»+l®.S®,6 a-S-l^.S^ 52.7 j 

(l=‘-4)(3»-4)(y-4) . ■ 


V( 


^').sin(3- ] 


■ (34), 


I 1 8a 1 2.3 (8a)8 
the senes withm braces being the same as those which occur in 
the expression of the function Ji(s). 

When f (or {) is reiy great, 


so that the intensity of the image of a luminous Ime is ultunately 
inversely as the square of the oistaiice from the central axis, or 
geometnoal imags. 

As 18 endent from its composition, the intensity remains finite 
for aU values of f ; it is, however, 
subject to fluotoationa presenting 
1 and mimma, wbicb have 


On the axis ItseE 
First mtoimum . 
First maximum 


Second maximtim 
Third minimum.. 
Third meximmn 
Foxwth 


S-80 


been calculated by Ci. Audr4,® 
using apparently the method of 
quadratures. 

The results ate also esdiibited 
hy M. Andr4 in the form of a 

curve, of which fig. 6 is a copy 

_ It will he seen that the distribution of bngltness does not 
differ greatly from that due to a rectangular aperture whose width 
(perpendioulax to the luminous ime) is equal to the 
diameter of the drculor aperture. It wdl be in- 
stmctive to examine the image of a double hue, 
whose components present an interval correspond- 
ing to and to compare the result with, that 
already found for a rectangular aperture (§ 11). 
We may consider the brightuess at distance f pro- 
portional to 

'i?T~l»,83 8»,6» 7 " 



In the compound image the illumination at the 
geometrical focus of one of the luminous Imes is 
represented hy 

^0)+^w)J 

and the lUuraination midway between the geo- 
metrical images 
of the two hnas 


Hff.6 


calculaidon from the series, L(w)=*O104, X(|t) 
»■ *8888, so that 


2L(iw) 

We find by actual 
*1671, L(0) 


and 


L(0)-l-L(w)--8497, 2L(iir)- 


-•956. 


2L(i.) 

L(0)-t-L(w)' 


gulsr 

Bitnr& 




aperture of equal widtL Hence a telescope will not resolve a 
double line unless the angular mteryal between them deddeffly 
exceeds that subtended by the wave-length of light at a distimce 
equal to the diameter of the object-glass Enperiment shows that 
lescAuiion begins when the angular iuteml is about a tenth part 
than that mentioned. 

~ 'll weintazrate (80) with respect to '{between the limits— w and 
?, as has already heenremarhed, Thisrepresento 
tfron over the focal plane due to a radiant point 
' T, Demptocally, the ilhmmation at 0 (the same' 
‘‘"“A to 4n infinitely extended luminous area, 
- { (supposed ^esdtiye) to 00 wa get 

ajUfriftto lutntoous area extanding 
nation ^ a pedut Situated 
injetrii^ image of a large 
b ^inside ime geOmem- 
e, 'wie^ to take the in- 


tegration from - 00 to { Thus, if we choose the scale of intensities 
so that the full intensity is unity, then the mtensity at a distance 
correspondmg to + f (outside the geometrical im^e) may he repre- 
sentedL by E (+Oj and that at a distance - Chy $( - 0i where 

E(+0+E(-0-l, 

and 

. (S6) 

This IS the result obtained by Struve, who gives the following Struve’s 
senes for 1(0- results 

The ascending senes, obtamed at once by integration from'(88), is 

sT- i)-i 3^^-^ 

^ ^ 2?i-l 13 8=> 6^ . ( 2 ™ -1-1)3 

When f IS great, we have approximately from the descending senes 
2/1, 1 \ 1 cos(2C+iw) 

^^■PU+J 5 ?J 


( 8 ?) 


27H>/3 C«/3 

Thus “at great distances from the edge of the geometrical image 
the intensity is inversely proportional to the distance, and to the 

j,ve, will 


inversely proportional 
radius of the object-glass 
The following table, abbreviated from that given by Strni 
smva to calculate the enlargement of an image due to diffrac 
any case that may arise. 

f “ 2irE{/\/ 


E(-0“1-3E(+C). 


$ 

*(f> 

i 

1(0 

? 

m 

00 

6000 

26 

-0766 

70 

■0293 

0'6 

3678 

80 

'0680 

90 

•0222 

1-0 

2621 

40 

■0628 

no 

■0186 

15 

•1642 

60 

■0410 

16 0 

•0186 

20 

1078 

6*0 

0328 




It may perhaps have struck the reader that there is some want Integra- 
of rigour in our treatment of (30) when we integrate it over the tion of 
whole focal plane of f, ij, inasmuch as m the proof of the formulm mtensitj 
{ and 1 ) are supposed to be small The inconsistency becomes very further 
apparent when we observe that according to the formulte there is oou- 
no limit to the relative retardation of secondary waves coming from sidered. 
vorions parts of the aperture, whereas in reality this retarwtion 
could never exceed the longest line capable of being drawn witbm 
the aperture. It will be worth while to consider this point a litflo ^ 
further, although our hmita forbid an extended treatment. ^ 

The formula becomes rigorous if we regard it as giving i 
illumination on the surface of a ^here of very large ramus f, ii 
direction such that 

{-/smdeos^, 7j-./sinflsin^ , 
it may then he written 

P— X-3/-3^^^27" COSK|(a!'-«!)Bin6COS^ 

+{y'~y] 


[ the 
' in a 


The whole intensity over the infinite hemisphere is given hy 

dBd<f> (88). 

According to the plan formerly adopted, we postpone tibe integra- 
tion with respect to x, y, a/, and take first that with reject to 
6 and Thus for a single pair of dements of area (fr; (Mdi/ 
we have to eonsidBr 

JJ JO8ic-[{!B'-£c)sinecos95+(2/'-j^)sinesin(^|sinfl£i!0d!0, 

or, if we write 

£B'-aj«=«rco8a, j/- 2 ^-rsma, 

/"hr 

J ooa{KrBm6oQB^)mieddd<l>, 

ETow it may be proved (a S' , by expansion in powers of le/) that 
sinwr 


and thus 


cos(Krsin5cQ8<^)smdded(p=>2ir-^ . , (39); 


Min 


In the ease of a circnlar area of radius R, we have * 
ffff sitocr , , , . , , 2irR3 f Ji(2kB) ] 

and thus 

•2/cR ) 

a 


(40), 

dxt'd^f. 


E-ffR® < 1-- 


When 


( 41 ). 


E»-irE®, as b 


a Thwrn of Sound, $ 803, 
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It appears therefore that according to the assumed law of the 
secondary ware the total illumination is proportional to the area of 
aperture, only under the restnction that the linear dimensions of 
the aperture are very large in comparison with the ware-length 
A word as to the significance of (89) may not be out of place. 
"We know that 

»f(=co3/c{smeco8^a!+8mfisin0jr+cos92} . . . (42) 
satisfies L^ace’s extended equation (v®+/c®)i|<»0, being of the 
form cobks/, where af is drawn in an oblique direction, and it 
follows that ff am B d6 dip satisfies the same equation How this, 
if the mtegration be taken oyer the hemisphere to 9 =-^ 7 r, must 

become a function of r, or only 

Hence, pnttmg a!-r, y=0, z-0, we get 

amBded^ *^|^’^cos (/crsin9cos^)aineif9(f(^. 

But the only function of r which satisfies Laplace’s equation con- 
tinuously through the origin is A sin /«•/(«?•) , and that A— 2®- is 
prored at once by putting r=0 The truth of the formula may 
also be established independently of the differential equation by 

equating the yaluas 9<^6d^, whenas—r, f/-0, s-O, 

and when ai-O, J/-0, z-r. Thus 

n-r 






cos (kt cos e) sin 6 d6 dip ='2 t- 
The formnla iteelf may also he written 

* Jo(«rsm0)am9i9«=^^^ , 


m 

The results of the precedmg theory of circular apertures admit 
of an interestmg apphcation to coronas, such as are often seen 
encircling the sun and moon. They are due to the interposition of 
small sphemles of water, which act the part of diffracting obstades. 
In order to the formation of a well-defined corona it m essential 
that the particles he exclusively, or preponderatingly, of one size. 

If the ongin of bght be treated as infinitely small, and be seen 
in focus, whether with the naked eye or with the aid of a telescope, 
the whole of the light m the absence of obstades wodd be concen- 
trated in the immediate neighbourhood of the focus. At other 
parts of the field the effect is the same, by Babinet’s principle, 
whether the imaginary screen in front of tiie object-glass is gene- 
rally transparent but studded with a number of opaque circular 
disks, or is generally opaque but perforated with corresponding 
apertures. Consider now the light diffracted m a direction many 
timos more ohhqne than any with which we should ho concerned, 
were the whole aperture nninterrapte^ and take first the ^ect of 
a smgle small aperture. The light in the proposed direction is 
that determined by the size of the small apeii^ m accordance 
with the laws alreafiy investigated, and its phase depends upon the 
position of the apert^. If we take a direction such that light 
(of given wave-length) from a single aperture vanishes, the evan- 
escence continnes even when the whole senes of apertures is brought 
into contemplation. Hence, whatever else may happen, there must 
he a system of dark rings formed, the same as from a single smtdl 
aperture. In directions other than these it is a more delicate 
question how the partial effects should be compounded. If we 
mtdie the extreme suppositionB of on infinitely small sonrco and 
absolutely homogeneous ligh^ there is no escape from the condumon 
that the light in a definite direction is axhitr^, that is, dependent 
upon the chance distribution of apertures, If, however, as in 
practice, the light be heterogeneous, the source of fimte area, the 
obstacles in motion, and the discrimination of different directions 
imperfect^ we are concerned merely with ihe mean brightness found 
by varying tbe arbitrary phase-imtions, and this is obtdned by 
simply mndtiplying the brightness due to a singlB aperture by the 
number of apertures (fi).^ The diffraction pattern is therefore that 
due to a single aperture, merely brightened n times. 

In his expenmenta upon this subject Brannhofer employed plates 
of glass dusted over with lycopodium, or studded with small 
metallic fbaka of uniform size ; and be found that the diameters of 
the rings were proportional to the length of the waves and in- 
versely as the diameter of the disks. 

Li anothot respect the observations of Brannhofer appear at first 
sight to he in disaccord with theory ; for hia measures of the 
diameters of the red rmgs, visible whmi white light was employed, 
correspond with the law applicable to dark rings, and not to tihe 
different law apphbahle to the luminous maxima. Yerdet has, 
however, pointed out that the observation in tbs form is essentially 
different from, that m wbch homogeneous red light is employed, 
and that the position of the red rings would correspond to the 
abmec of bine-green light ratiier than to the grertest aoundance of 
redligbt. Yerdef s own observations, condncted withgreat care, fully 
confirm this view, and exbbit a complete agreement with theory. 

iSeaH ' 


By measurements of coronas it is possible to infer the size of the 
particles to which they are due, an application of considerable 
interest in the case of natural corona — the general role being the 
larger the corona the smaller the water spherules. Young employed 
this method not only to determine the cbameters of cloud particles 

S , TT^ni inch), but also those of fibrous material, for which the 
theory is analogous His instrument was called the enometer ® 

§ 13. Influence of Aberration. Optical loiccr qf Instruments 

Our investigahons and estimates of resolving power have thus Optical 
far proceeded upon the supposition that there are no optical errors, 
imperfections, whether of the nature of a regular aberration or 
de^ndent upon irregularities of material and workmanship In 
practice there will always be a certain aberration or error of phase, 
wbch we may also regard as the deviation of the actual wave- 
surface fi'om its intended position. In general, we may say that 
aberration is unimportant, when it nowhere (or at any rate over a 
relatively small area only) exceeds a small fraction of the wave- 
length (A.) Thus m estimating the intensity at a focal point, 
where, in the absence of aberration, all the secondary waves would 
have exactly the same phase, wo see that an abermtion nowhere 
exceeding Ja can have but little effect 

The only case in which the influence of small aberration upon Unsym 
the entire image has been calculated® is that of a rectangular metnci 
aperture, traversed by a cylmdncal wave with aberration equal to aher- 
The aberration is here nnsymmetneal, the wave bemg m ration. 
adre.nce of its proper place in one half of the aperture, but behind 
in the other half. Ho terms in a; or it® need be considered. The 
first would correspond to a general tumiug of the beam; and the 
second would imply imperfect focusing of the central parts The 
effect of aberration may be considered in two ways We may 
suppose the aperture (a) constant, and inquire into the operation 
of an increasing aberration ; or we may take a given value of c (i e., 
a given wave-surface) and examine the effect of a varying aperture. 

The results m the second case show that an increase of aperture 
up to that corresponding to an extreme aheriation of half a period 
has no fll effect upon the central hand (§ 11), but it mcreases 
unduly the intensity of one of the neighbouring kteial bands , and 
the practical conclusion is that the best resmta will he obtained 
from an aperture giving an extreme aberration of from a quarter 
to half a period, and that with an increased aperture aberration 
ut not so much a direct cause of deterioration as an obstacle to the 
attainment of that improved definition which should accompany 
the increase of aperture 

If, on the otner hand, we suppose the aperture given, we find 
that aberration begins to be distinctly mischievous when it amounta 
to about a quarter period, i e , when the wave-surface deviates at 
each end by a quarter wave-length from the true plane. 

For the focal point itself the calculations are much simpler CSrcda 
We will consider the case of a circular object-glass with a sym- apertui 
metiioal aberration proportional to hp*. The viDTation wiU be re- gynunj 
presented hy trioal 

2j^CQs(nt-hp*)pdp, aherra- 

in which the radius of the aperture is supposed to he unity The 
intensify is thus expressed by 

the scale being such that the intensity is unity when there is no 
aberration (A-0) 

By integration by parts it can be shown that 


hat 

2 coa(hp*)pdp 


iih . (4ihy 


6 10 6 10.14^ 










( 2 ). 


(S). 


Hence, when 

2jf^eos(irp*)pdp~l S29i5/^/2, 
2y^^8m{irp*)pdp- 35424/V2, 
I|-*9464. 

Similarly, whmi 


IS- *8003; 
H--S947. 
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TTiftHft numbers represent tbe influence of aberration upon the 
intensity at the central point, upon the understanding &at_i^ 
fnmiBTng is that adapted to a small aperture, for which A might 
be neglected. If a readjustment of focus be permitted, the num- 
bers will bo sensibly raised. The general conclusion is that an 
aberratioii between the centre and circumference of a quarter period 
has but little effect upon the intensity at the central point of the 

Disturb- application of this result, let us investigate what amonnt 

ance dne of temperature disturbance m the tube of a telescope may be 
to varia- expected to impair definition. According to Biot and Arago, the 
tion of mdex /* for air at f 0. and at atmospheric pressure is given by 


atme. 


If 


by 

simple 


achro- 

matic 

lens. 


!+•( 


take 0* 0. as standard temperature, 

Thus, on the suppositionthattheirregularity of temperature f extends 
throngh a length I, and produces an acceleration of a quarter of a 
wav^ength, 

iX-l-nixlO-O; 
or, if we take a- 5'8 xlO'*, 

It-12, 

the unit of length being the centimetre 

We may infer that, in the case of a telescope tube 12 cm. long, 
a stratum of air heated 1® 0, lying along the top of the tube, and 
occupying a moderate fraction of the whole volnme, would pro- 
duce a not insensible effect. If the change of temperature pro- 
greased Tunformly from one side to the other, the result would be 
a lateral displacement of the image without loss of deflmtioii , hut 
in general both effects would be observable. In longK tubes a 
siTtiilaT disturbance would be caused by a proportionally less dif- 
ference of temperature 

We will now consider the application of the principle to the 
formation of images, unassisted by reflexion or refraction.^ The 
function of a lens in forming an image is to compensate by its vari- 
able thictoess the differences of phase which would otherwise exist 
between secondary waves arriving at the focal point from vamous 
parts of the aperture (Optios, voL xvii p 802). If we sup- 
pose the diameter of the lens to be given (2K), and its focal length 
f gradually to increase, the original differences of phase at the 
image of a» infinitely distant luminous point dinumsh without 
limit When / attains a certain value, say /n the extreme error 
of phase to be compensated falls to But, as we have seen, 
such an error of phase causes no sensible deterioration in the 
definition, so that from thfe point onwairis the lens is useless, 
as only improving an image already sensibly as perfect as the 
aperture admits of Throughout the operation of increasing the 
focal length, the resolving power of the instrument, which iepmids 
only upou the aperture, remains unchanged; and we thus arrive 
at the rather string conclusion that a telescope of any degree 
of resolving power mmht be constructed without an objeot-gl^, 
if only there were no limit to the admissibla focal length This 
last proviso, however, as we shall see, takes away almost all 
practical importance from the proposition. 

To get an idea of the magnitudes of the quantities mvolved, 
leit us take Ihe case of an aperture of ^ inch, about that of the 
pu^ of the aye. The distance /i, which the actual focal length 
must exceed, is given by 

' VW+B*)"/i-i^, 

so that 

/i-2EVa (4) 

Thus, if A-sTT^TTiri tVj we find 

/i«800 inches. 

The image of the sun thrown npon a screen at a distance exceeding 
66 feet, mrongh a hole inch m diameter, is therefore at least as 
well defined as that seen direct. 

As the m i n im u m focal length increases with the square of the 
aperture, a quite impractioable distance would be reqmred to 
rtvsl the resolvmg power of a modem telescope. Even for an 
aperture of 4 inches, /i would have to be 6 miles. 

A similar sigmnent may be apphed to find at what point an 
aifiixomatie Ms becomes sensibly superior to a single one. The 
•question is whether, when the adjustment of focus is correct for the 
oemttd rays of the spectrum, the error of phase for the most 
extreme rays (which it is neoessaty to consider) amounts to a 
TOartea: of a wave-length. If not, the substitution of an achromatie 
lens will be of no advantage Oalculation shows tha^ if the aper- 
ture be f hiCtL anacfiiromario lens has no sensible advantage if ike 
focal length be g^terthan about 11 inches. If we suppose the 
focal length to he 66 Isei^ a Tsihgle Icns is practically perfect up to 
Ml apwfeire of l*7’inoh. 

Some estimates y the' adwaatio dbemOion in a ^herical lens 
have alfeady been given under Qptids, voL xvii. p. 807. In a 
similar manner w<S may eatiMbi the least visible„ displacement of 


the eye-pieee of a telescope focused upon a distant object, a Accu- 

S tion of interest in connexion with range-finders It appears ® racy of 
a displacement 5/ from the true focus will not sensibly focusing, 
impair definition, provided 

( 6 ). 

2B bemg the diameter of aperture. The Mear accuracy required 
18 thus a ftnction of the raiio of aperture to focal len^h. The 
formula agrees well with expenment 
The principle gives an instantaneous solution of the question of Delicacy 
the ulmnate optical efficiency in the method of “ nurror-readmg,” of mirror- 
aa commonly practised in vanous physical observationa A rotation readmg. 
by wbicb one edge of the mirror advances Ja (while the other edge 
retreats to a hke amonnt) introduces a phase-discrepancy of a whole 
penod where before the rotation there was complete agreement A 
rotation of this amount should therefore be e^y visible, but ^e 
limits of resolving power are being approached ; and the conclusion 
IS independent of the focal length of the mirror, and of the employ- 
ment of a telescope, provided of course that the reflected image is 
seen m focus, and that the full width of the mirror is utilized 
A oomparison with the method of a material pomter, attached to Compan- 
tbe pailB whose rotation is under observation, and viewed through son with 
a mieraseope, la of mtereat. The hmitmg efficiency of the micro- matenal 
scope is attained when the angular aperture amounts to 180“ pointer. 
(Miososooeb, vol. xvi. p 267, Optics, vol xvu. p. 807); and it 
18 evident that a lateral displacement of the point under observation 
through. Ja entails (at the old image) a phase-discrepancy of a whole 
penod, one extreme ray hemg acoderated and the other retarded 
by half that amount We may mfer that the limits of efficiency 
m the two methods are the same when the length of the pomter 
is equal to the width of the mirror 

An importent pracbeal question is the amount of error admis- Admis- 
sible in optical surfaces. In the case of a mirror, reflecting Bible 
at UMrly perpendicular mcidence, 
there should be no deviation from • 
truth (over any ^preciabla area) of 
more than JA. Eor glass, u-l-J 
nearly; and hence the aamiasible error 
m a r^ractmg surface of that matenal 
IB four times as great 

In the case of oblique reflexion at an angle tbe error of 
retardation due to an elevation BD (fig 7) is 
QQ' - QS — BDseo <^(1 - cos SQQ') - BD see ^(1 -I- cos 2^) - 2BD cos 0 , 
from which it follows that an, error of given magnitude m the figure 
of a surface is less important in oblique than m perpendicular 
reflexion It must, however, be borne in mind that errors can 
sometimes be compensated by altering adjustments. If a surface 
mtended to be flat is affected with a slight general curvature, a 
remedy may he found m an alteration of focus, and the remedy is 
the less complete as the reflexion is more oblique 
The formula expressmg the optical power of prismatic spectro- Optical 
scopes IS given with examples under Optics, vol, xvii. p. 807, and power of 
may readily he investigated upon the principles of the wave theory, pnams. 
Let AflBo (fig 8) be a plane wave-surface of 
the hgbt hemra it falls npon the pnsms, AB * 
the correspondmg wave-surface for a parti- 
cular part of the spectrum after the light 
has p^ed the pnsms, or alter it has passed 
the eye-piece of the observing tedescope The p 
the wave-surface AoBj to A or B is o 



Tig T 




ng.8 

ith of a ray from 
- - by the condition 
that the optical distance, fuda, is a mmimnm (Optics, vol. xni. 
p 798) j and, as AB is by supposition a wave-surface, tins optical 
distance is the same for both points. Thus 

y)t * (for A) -y"/! (fs (for B) (6). 

We have now to consider the behaviour of light belonging to a 
ne^bounng part of the spectrum The path of a ray from the 
wave-surface A^Bo to the pomt A is changed ; but in virtue 
of the minimum pro^ty tho change may be neglected m 
calculating the optical distance, as it influences the re^t by 
quantities of the second order only m tide changes of I'efrangibility. 
Accordingly, the optical distance from AjBo to A is represented by 
y'(ja+8/u)£&, the integration bemg along the original path Aq. . . A ; 
and s imila rly the optical distance between A|,Bo and B is represented 
Ijy tie integration bemg along Bj . . . B. In virtue 
of (6) the difference of the optical distances to A and B is 

fifids (along Bj . . . B) -/J/iifo (along Aj , . . A) . (7). 
The new wave-surface is formed in such a position that the optical 
distance is constant ; and therefore the dispersion^ or the angle 
through which the wave surface is turned by the ijhange of 
refrangibility, is found simply by dividing (7) by the distance AB. 
If, as m common flint-glass spectroscopes, there m only one dispers- 
ing 8ubstance,y'5/*a!s»«5jiis, where s is simply the ^:bl^!^^TlPRH tra- 
•rersed by the ray. If ^ and be the tinoknessea traversed by the 


3 Phil. Mag,, xx. p, 8I!4, 1885. 
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extreme rap, and a denote tlie width, of the emergent beam, the 
dispersion & is given by ® 

or, if ^ be negligible, 

( 8 ) 

The condition of resolution of a double line whose components 
subtend an angle 0 is that fl must exceed kla Hence, m order 
tnat a double line may be resolved whose components have indices 
V ^ necessary that t should exceed the value given 

by the following equation — 

.... . , (9). 

For applications of these results, see Spectroscope. 

§ 14. Theory of QTat%tigs 

The general explanation of the mode of action of grahngs has 
been given under Lionr (vol iiv p. 607) If the gratmg be com- 
posed of alternate transparent and opaque parts, the question may 
be treated by means of the general integrals (§ ll) by merely 
limiting the mtegration to the transparent parts of the aperture. 
For an mvestiMtion upon these Imes the reader is referred to Airy’s 
Tracts and to verdet’s logons If, however, we assume the theory 
of a simple rectangular aperture (§ 11), the results of the ruling 
can be mferred by elementary methods, which are perhaps more 
instructive. 

Apart from the ruling, we know that the image of a mathematical 
line will be a senes of narrow bands, of which the central one is 
by far the brightest At the middle of this band there is complete 
agreement of phase among the secondary waves. The dark imes 
tmch separate the bands are the places at which the phases of the 
secondary wave range over an mtegral nnmber of periods If 
now we suppose the aperture AB to be covered by a great number 
of opaque strips or bars of width d, separated by transparent inter- 
vals of width a, the condition of thmgs in the directions just 
spokeu of is not materially changed. At the central point there 
18 still complete agreement of phase , but the amplitude is dimin- 
ished in the ratio of a a+d In another direction, tnalfiTi g a 
small angle with the last, such that the projection of AB upon it 
amounts to a few wave-lengths, it is easy to see that the mode of 
interference is the same as if there were no ruling. For example, 
when the direction is such that the projection of AB npon it 
amounts to one wave-length, the elementary components neutralize 
one another, because their phases are distributed symmetrically, 
though discontinuously, round the entire period The only effect 
of the ruling is to diminish the amplitude in the latio a: a+d] and, 
except for the difference m iUummation, the appearance of a Btia of 
light 13 the same as if the aperture were perfecuy free 

The lateral (spectral) images occur in such directions that the 
projection of the element {a+d) of the gratmg upon them is an 
exact multiple of A. The effect of each of the % dements of the grat- 
ing is then tbe same ; and, unless this vanishes on account of a prli- 
cular adjustment of the ratio a d, the resultant amplitude be- 
comes comparatively very great HI ese directions, m which the 
retardation between A and B is exactly nmx, may be called the 
principal directions. On either side of any one of mem the illum- 
ination IS distnbuted aocordmg to the same law as for the central 
image («i-0), vanishmg, for example, when the retardation 
amounts to («in±l)\. In considermg the relative brightnesses of 
the different spectra, it is therefore sufficient to attend merely to the 
prmcipal directions, provided that the whole deviation be not so 
great that its cosine cuffers considerably from nnity. 

We have now to consider the amplitude due to a single element, 
which we may conveniently regard as composed of a transparent 
part a bounded by two opaque parts of width \d The phase of 
the resultant effect is by symmetiy that of the component which 
comes from the middle of cs. The ^t that the other components 
have phases differing from this by amounts rangmg between 
±(mTl{a+d) causes the resultant amplitude to be less than for 
the central image (where there is complete phase agreement). 
If Bm denote the brightness of the lateral image, and Bg that 
of the central image, we have 


B«:Bo 


-F 

LJ 


■fl+3 '2jamv~\^ 

a+d 


XamitJ a+d 


( 1 ). 


If B denote the brightness of the central image when the whole of 
the space occupied by the gratmg is transparent, we have 
Bo.B*»a®.(fl!-l-<i)®, 

and thus 



The sine of an angle can never be greater than unitv ; and con- 
sequently under the most favourable mrcumstances only of 
the ongmal light can he obtained in the spectrum. We con- 
clude mb a gratmg composed of transparent and opaque 
parts, the utmost light oht^able m any one spectrum is in the fiist 


and there amounts to 1/ir, or about and that for this purpose 
a and d must be equal T^en d—a, the general formula becomes Equal 



showing that, when m is even, B„ vanishes, and that, when m is odd, 
B,„:B-l/jnV. 

The third spectrum has thus only ^ of the bnlbancy of the first, 

Another particular ease of interest is obtamed by supposing a Trans- 
small relatively to (a-btf) Unless the spectrum be of very Mgh parent 
order, we have simply parts 

B„ ■B-~{aI{a+d)Y (4); smaE 

so that the brightnesses of all the spectra are the same. 

The light stopped by the opaque parts of the gratmg, together 
with that distributed m the centrd image and lateral spectra, ought 
to make up the brightness that would be found m the central 
image, were all the apertures transparent Thus, if a^d, we 
sho^d have 

)■ 

which is true by a known theorem. In the general case 
a / a y 2 1 o / mira \ 

^d\^d) ■’"i?™-! \a+d) ’ 

a formula which may be verified by Fourier’s theorem. 

Accordmg to a general principle formulated by Babinet, the Babinet 
brightness of a lateral spectrum is not affected by an inter- pmcipl 
change of the transparent and opaque parts of the grating. The 
■yilwations corresponamg to the two parts are precisely anfe^nistic, 
since if both were operative the resmtant would be zero. far as 
the application to gratings is concerned, the same conduaion may 
be derived from (2). 

From the value of Bm Bj we see that no lateral spectrum can sur- 
pass the central image in bnghtness ; but this resmt depends npon 
the hypothesis that tiie ruling acts by opacity, which is generally 
very fax from bemg the case in practice In an engraved glass ^at- Grating! 
mg there is no opaque material present by which light could, be actmg b 
absorbed, and the effect depends upon a difference of retardation m retarda- 
passmg the alternate parts. It is possible to prepare gratings which t ion . 
give a mteral spectrum brighter than the central image, and the ex- 
planation 13 easy For if the alternate parts were eqnal and alike 
transparent, bat so constituted as to give a relative retardation of 
iX, it is evident that the central image would be entirely extin- 
guished, while the first spectrum would be four times as bnght as 
S the alternate parts were opaque. If it were possible to mtrodnce 
at every part of the aperture of the gratmg an arbitrary retardation, 
all tile light might he concentrated m any desired spectnun. By The 
supposing the retardation to vary uniformly and continuously we f^hole 
fall upon the case of an ordmaiy pnam ; but there is then no diffrac- u^t m 
tion spectnun in the usual sense. To ohtam such it would be neces- one 
saiy fliat the retardation should gradually alter by a wave-length spectral 
in passing over any element of the grating, and men fall back to 
its previous value, thus springmg suddenly over a wave-length. 

It is not likely that such a result will ever be fully attained in 
praotice ; but the case is worth stating, in order to show that there 
m no theoreticel limit to the concentration of light of assigned 
mve-length iu one spectrum, and as dlustrating the 
frequently observed unsymmetrical character of f 
spectra on the two sides of tiie central image. ^ 

We have hitherto supposed that the light is inci- 
dent peipendicnlarly upon the gratmg ; but the theory 
is easily extended. If the mcident rays make an ^ 
angle 0 with the normal (fig 9), and toe diffracted 
rays make an angle ^ (upon the same side), the rela- 
tive retacrdation from earn element of width (a+d) to the next 
is (a+d) (mn0+8m ^); and this is the qnantily which is to he 
equated to Thus 

sin0+sm^-2sini(0+^(i).co8i(0-^)‘-mA/(a+d) . (6). 

The "deviation” is (fl+<&), and is therefore a minimum when 
t e , when the gratmg is so situated that the angles of inci- 
dence and diffraction are equal 

In the case of a reflexion grating the same method applies. If Beflectfi 
0 and 0 denote the angles witii the normal made by the incident grating, 
and drafted rays, the formula (5) still holds, 
and, if the deviation be reckoned from the 
dir^oa of the regularly reflected rays, it is 
expressed as before by (B+tp), and is a miuimum 
when 0-^, that is, when the di£B»oted rays re- ' 
tom upon the course of the mcident rays. 

In either case (as also with a prism) the posi- 
tion of minimum deviation leaves tiie width of M 

the beam unaltered, i.e., neither magnifies nor diminishes the 
angular widtffi of the object under view. 

From (6) we see that, when the light falls perpendicularly upon y-ratag 
a grating (0—0), there is no spectrum formed (the image 



ng.a. 
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sponding to w—O not being counted as a spectrum), if tbe gratmg 
interval o- or (a+ii) is less than K Under these circumstances, 
i£ the material of the grating be completely transparent, the ■whole 
of the light must appeal m the direct image, and the ruling le not 

S ptihle. From me absence of spectra Fraunhofer arg^ied that 
must be a microscopic limit represented by A; and the infer- 
ence is plauable, to say the least ^ Fraunhofer should, however, 
have fixed the microscopic linut at as appears from (6), when, 
we suppose d-Jir, 

Besolving Ve will now consider the important subject of the resolving 
power. ' ^ 


Bs dependent upon the number 
of hues (wj and Sie order of tbe spectrum observed 
(m). Let BP (fig. 11) be the direction of the 
principal maximum (middle of central band) for 
the wave-length A m the spectrum. Then the 
relative xetamtion of the extreme rays (corre- 
sponding to the edges A, B of the grating) is mnx. 

If BQ be tbe direction for the first mimmiun (the 
darlmBRB between the central and first lateml band), the rela- 
tive retardation of the extreme rays is (?7i?i+l}A. Suppose now 
that A -h 5a 18 the wave-length for which BQ gives tbe principal 
maximuni, then 

(ff!.n-t-l)A-mn(A-|-5A) ; 

whence 

5A/A = l/mji (6). 

According to our former standard, this gives the smallest difference 
of wave-lengths in a double line which can he just resolved, and 
we conclude that the resolving power of a gratmg depends only 
upon the total number of hues, and upon the order of the spectrum, 
without reg^ to any other considerations. It is here of course 
assumed that the n hues are really utilized 
In the case of the D-lines the value of 5a/a is about 1/1000 J so 
that to resolve this double hue m tbe first spectrum requires 1000 
lines, m the second spectrum 500, and so on. 

It is especially to fe noticed that the resolving power does not 
depend dmectly upon the closeness of the ruling Let ns tahn the 
case of a grating 1 inch broad, and containmg 1009 lines, and 
consider the effect of interpolatmg an additional 1000 hues, so as 
to hiBeet tbe former intervals. There -will be destruction by inter- 
ference of the first, third, and odd spectra generally, while the 
advantage gained m the spectra of even order is not in dispersion, 
nor in resolving power, hut simply in hnUiancy, whieh is increased 
four times If we now suppose half the grating out away, so as 
to leave 1000 lines in half an inch, the dispersion -will not be 
altered, While tbe brightness and resolving power are halved 
There is clearly no theoretical limit to the resolving power of 
lefical gratings, even in spectra of given order. But it is possible that, 
ifmU. as augge^ by Rowland, ® the structure of natural spectra may be 
too coarse to give opportunity for resolvmg powers much higher 
than those now in use However this may be, it would always 
be possible, with the aid of a grating of given r^olvmg power, to 
construct artificially firom white light mixtures of siigh-tly different 
wave-length whose, resolution or otherwise would discriminate 
between powers inferior and superior to the given one.* 

Expres- If we define as the “dispersion” in a partioular part of the 
soon for ^ctrum the ratio of the angular interval nd to the corresponduig 
“ diaper- increment of wave-length we may express it by awery simple 
saon,” formula. For 'the alteration of wave-length entails, at the Iwo 
limits of a difibcted wave-front, a relative retardation eqi^ to 
mniK, Hence, if a be the width of the diffracted beam, and dfl the 
angle tiirough Which the wave-fiont is tumei^ 
ad$-mnd\, 

or dispersion-mn/a (7). 

The rfflol'ving power and the “width of the emergent beam fe 
the optical ohawter of the instmment. The latter element must 
eventually be decreased until less than the diameter of the pupil 
of the eyei Hence a Tvide beam demands treatment with, further 
apparatus (usually a telescope) of high magnifying power, 

AeCo- In the above discussion it bas been supposed mat &e ruling is 
a geufa te, and _we have seen that by mcrease of m a high resolving 
pqWat is attainable with a moderate numW of lines. But this 
'“‘"" dure (apart finm the question of iUnmination.) is open to the 
that itmshee excessive demands upon accuracy. Accord- 
laid down, it can make hut little dif- 
’ 1 dir^tlon corre^onding to the first spectrum, 
vi^thm a quarter of* an interv^ ftom 
^ obtain an equally good tesultin the 
|eife th|m 1/?^ of the above amounti* 
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There are certain errors of a systematic character which demand 
specM consideration. The spacing is usually effected by means of 
a screw, to each revolution of which corresponds a large number 
(«.o., one hundred) of linea In this way it may happen that, Approxi- 
alttough ihere os almost perfect periodicity with each revolution mate 
of the screw after (say) 100 hnes, yet the 100 lines themselves are period- 
not equally spaced. The “ ghosts ” thus arising were first de- ioity. 
Bcnbm by Quincke,® and have been elaborately mvestigated by 
Peirce,® both theoretically and experimentally. The general nature 
of the effects to be expected in such a case may he made clear by 
means of an illustration already employed for another purpose. 

Suppose two similar and accurately ruled transparent gratings to 
be superposed in such a manner that the hues are parallel. If 
the one set of lines exactly bisect the mteiwals between the others, 
the grating interval is practically halved, and the previously exist- 
ing spectra of odd order vanish, But a very slight relative dis- 
i^cement ivill cause the appanfaon of the odd spectra. In this 
case tixere is approximate penodioity in the half interval, hut com- 
plete penolicity only after the -ffhole mterval. The advantage 
of approximate bisection lies in the superior. briUiancy of the 
surviving spectra, but in any case the compound grating may be 
considered to be perfect m the longer interval, and the definition 
18 as good as if the bisection were accurate. 

The effect of a gradual mcrease m the mterval (fi& 12) as we Gradually 
pass across ■the gratmg has been mvestigated by Oomu/ who thus increasing 
explains an anomaly observed by Mosoart. The latter found that interval. 

gratings exercised a convergmg power upon the spectra 
formed upon one side, and a corresponding diverging power upon 
■the spectra on ■tho o'iier side. Let ug suppose that the light la 
mcident perpendicularly, and that the grating mterval increases 
from the centre towards that edge which lies nearest to the speo- 
timm under observation, and decreases towards tbe hmder edge. 


Ro 12 —afi Fiq, 18 Ro Jio u —xyS 

It is evident that 'the waves from loffi halyos of the grating are 
accelerated m an increasing degree, as we pass from the centre 
outwards, as compared with the phase they would possess were the 
centwl value of -the grating mterval mointamed throughout. Tho 
UT^ulantyof swcmg 
has thus “file effect of 
a convex lens, which 
aeeeleratea the mar- 
gmal relatively to the 

central rays Onthe ^ o. 

other ade the effect ii.-afiy. 

18 reversed This kmd of irregulanty maj ^ - 

degree surpassing the •usual limits, without loss 
when the telescope is focused so as to secure the best effect. 

It may he worth while to examme further the other variations 
from correct rulmg which correspond to the various terms express- 
mg the deviation of the wave-surface from a perfect plane. If x 
and ^ he coordinates in the plane of the “wave-surface, the axis of 
y hemg parallel to the Imes of the gratmg, and the ongm corre- 
sponding to the centre of the beam, we have as on approximate 
equation to the wave-surface (§ 6) 

** 


^ -I- -f ; 


( 8 ); 


and, ae we have juet seen, the term in s? corresponds to a Imear error 
m the^sipacmg, In like manner, the term m y* corresponds to a Ourvo- 

B ’ cusnaiure of the Imes (fig. 13), and does not mfluenoe the ture. 

on at tho (pnmaty) focus, although it may mtroduce 
astigmatism ® If we suppose that eveiything is aynimatncal on 
the two sides of the prunary plaue^z-O, the coefficients B, jS, 5 
vanish. In spite of any inequality between p and p', the definition 
will he good to this order of approximation, provided « and -y 
Vanish The former measures the thialenm of the primary focal 
Ime, and the latter measures its mrmturd. The error of ruling other 
givmg nse to o IS one in which the intervals increass or decrease in errors. 
Sotft dfreotions from the centre outwards (fig. 14), and it may often 
be compensated by a slight rotation in azimuth of the object-glass 
of the observing telescope. The term m y corresponds to a uona- 
Uon of curvature m crossmg the grating {ng, 16). 

^ When the plane an is not a plane of symmetry, we have to con- 
sider the terms in sey, aV, ana j/®. The first of these corresponds 


taflve of a joatUematioal line can Iw fixed with a splder-llne micrometer ■within 
a small fraction of the width, of the hwd, Jnat as the accuracy of astioffomlcal 
observatlona far tranacends the saparatliii newer of the Inatrumeiit. 

# Pm Am,, cxivi p 1, i?T 2 

•.^.)W.Jfi»<A,TOl.iI.p.880,m ' V 0. 15., Ixxx 5.646,1878 
< ® conclude that In flat gratIngB any departure 

iroia a naught Une lias the effect of caaalng the dust In the uit and the epeo- 
Fum te have different iod— a fact BomethneB ohaerved” (Rowland, ** On OoneflTd 
a*8i4Dgafpr0pttcia|^se»/’i«ft«.jlf<v.,S«pto 
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to a deviation from parallelism, causing the interval to alter gradu- 
ally as we pass along the lines (fig 16) The error thus ansing 
may be compensated by a rotation of the object-glass about one of 
the diametei sy-ia:. Theterminaj^correspondstoa deviation 
from parallelism in the same direction on both sides of the central 
Ime (fig 17) , and that in y® -would be caused by a curvature such that 
there is a point of inflexion at the middle of each hue (fig. 18) 

All the errors, except that depending on a, and especially those 
depending on 7 and 5, can be diminished, without loss of resolving 
power, by contractmg the vertical aperture. A linear error in the 
spaoiLg, and a general curvature of the Imes, are eliminated in the 
ordinary use of a gratmg. 

The explanation of the difference of focus upon the two sides as 
dne to nneqnal spacing was venfied hy Cornu upon gratings pur- 
posely constructed, with on increasiug interval He has also shown 
how to rule a plane surface with lines so disposed that the grating 
shall of itself mve well-focused spectra ^ 

A similar idea appears to have guided Eowland to his brilliant 
invention of concave gratings, by which spectra can he photo- 
graphed without any further optical appli- 
anoe. In these instruments the hues are 
ruled upon a spherical surface of speculum 
metal, and mark the intersections of the 
surface by a sj^tem of parallel and equidis- 
tant planes, of which the middle member 
passes through the centre of the sphere If 
we consider for the present only the primary 
plane of symmetry, the figure is reduced to 
two dimensions Let AP (fig. 19) represent 
the surface of the gratmg, 0 bemg the centre ^ 
of the circle. Than, if Q be any radiant pomt and O' ita 
(primary focus) m the spherical mirror AP, we have 
i+l _ 2cos 
Viu"' a ’ 
where '»i=AQ', m-AQ, s-OA, ^-angle of incidence QAO, equal 
to the angle of reflexion Q'AO ® If Q be on the cmcle described 
upon. OA as diameter, so that li—acos^, then Q'lies also upon 
the same circle , and m this case it follows from the symmetry 
that the nnaymmetncal aberration (depending upon a) vanishes 
This disposition 13 adopted in Eowland’a instrument, only, in 
addition to the central image formed at the angle there are 
a senes of spectra -with various values of hut all disposed upon 
the same circle. Eowland’a investigation is contained in the paper 
already referred to , but the following account of the theory is in 
the form adopted by GlazebrooL® 

In order to find the difference of optical distances between the 
courses QAQ', QPQ', we have to express QP - QA, PQ' - AQ', To 
find the former, we have, if OAQ- 0 , AOP-=»«, 

4a®sm^tti - 4aMsin J»ain(i» - <p) 

asin^smffl)®- a®sm®^ 8 in*»+ 4asm®J» (a- Mcos^). 

How as far as 

4sin®ia) = sin®*) + \ an‘« , 

and fbuH to the same order 

QP- (m -I- asin ^sm a)® 

- a cos^ (« - acos ^) sm -t- {a -uaos sm *» . 

But if we now suppose that Q lies on the cirde M—acos^, the 
Tn jddift term vanishes, and we get, correct as far as 


QP. 


othat 


■(tt-f asm^sinw) ^ 1 1-h' 


ft® 8 in®^sm*« I ^ 


iu 


QP-u-asm^smu-l-iasin^tan^sm^tt . 
in which it is to he noticed that the adjustment necess 
the disappearance of sin ®» is sufficient also to destroy 


( 9 ). 

y to secure 
the term m 


A ctwiiIhv expression can he found for QT-Q'A; and thus, if 
Q'A-i>, Q'AO-^', where u- os cos we get 

QP -i- PQ' - QA - AQ'= asm « (sin (J) - sin ^') 

•f-iasm*»(sm^tan^-l-8m^'tan^') . . . (10). 
If the term of the first order vanishes, and the reduction of 
the difference of path wt P and ina A to a term of the fourth order 
proves not only toat Q and Q' are conjugate foci, hut also that the 
foci are exempt from the most important term in the aberration. 
In the present application is not necessarily equal to 0 ; but if 
P correspond to a Hue upon the gpiting, the difference of retarda- 
tions for conaeoutive positions of P, so far as expressed by the term 
of the first order, will he eg^tml to (m mte^), and therefore 

without uifiueiice, provided 

(T (sm 0 - sm 0 O ” 


I Tlie rnllna requlrea Is aTldently tliat -wUcli -ironld be npked ^ by Inte- 
■ence bimda, a^oslng sources of Ugbt of tbs presoribed -ffttvedBiigui to be 
aated at the radiant point and at the desired mage. _ « a 

* This formula maybe obtained as In Opnos, vol xin p 800, eq-Mtion ^ and 
ly Indeed be derived from that eawtlon by writing ^ =0, ^=-1. 
t rhil, Mag., June 1888, Nov 1888, 


where er denotes the constant interval between the planes contain- 
ing the lines. This is the ordinary formula for a reflectmg plane 
rating, and it shous that the spectra are formed in the usual 
-irections They are here focused (so far as the lays m the 
pi unary plane are concerned) upon the circle OQ'A, and the out- 
standmg ahenation is of the fourth order 
In order that a large part of the field of view may he in focus at 
once, it is desuuble that the locus of the focused spectrum should 
be nearly perpendicular to the line of vision For this purpose 
Eowland places the eye-piece at 0, so that 0-0, and then by (11) 
the 'ralue of 0 ' in the spectrum is 

(rsin 0 '-±MA ... . ( 12 ). 

If » now relate to the edge of the gratmg, on which there are Aber- 
altogether n Imes, 

no— 2 a sin «, 

and the value of the last term in ( 10 ) becomes 
•^no- sin®w sm 0 'tan 0 ', 
or 

^?na\sm*ajtan 0 ' . . . (18). 

This expresses the retardation of the extreme relatively to the 
central lay, and is to ^ reckoned positive, whatever may be the 
signs of u and 0 '. If the semi-angular aperture (w) be rtin tmd 
tan 0'=1, mn might be as great as lour millions before the eiTor of 
phase wodd reach i\. If it were desired to use an anwlar ape^e 
BO large that the aberration accordmg to (13) would be injurious, 

Eowland points out that on his machme there would be no difficul-ty 
m applyingaremedybymakmg o- slightly variable toivards the edges. 

Or, retammg a constant, we might attain compensation by so pohah- 
mg the surface as to hrmg the ciroumfeience slightly forward in 
comparison with the position it would occupy upon a true sphere. 

It may he remarked that these calculations e^ly to the rays m 
the primary plane only The image is greatly affected with astig- 
matmm; hut this is of little consequence, if 7 m ( 8 ) be small 
enongh Curvature of the primary focal line having a very in- 
junona effect upon defioiition, it may be mferred from the excellent 
performance 01 these gratings that 7 is m fact smaU. Its value 
does not appear to have been calculated. The other coefficients 
m ( 8 ) vanisn in virtue of the symmetry, ^ * 1 ji 

The TnppEaTiina .1 arrangements for maintainmg the focus are of Eowland a 
great simplieity. The gratmg at A and the eye-piece at 0 are mechanical 
rigidly atteched to a bar AO, whose ends rest on carriages, movmg axrange- 
on rails OQ, AQ at ngbt angles to each other. A tie between C ments. 
and Q can be used if -toought desirable. 

The absence of chromatio aberratiou gives a ^eat advantage in 
the compnson of overlappmg spectra, which Eowland has turned 
to excellent account in ms detcnnmations of the relative rrave- 
lengths of hues m the solar spectrum * 

For absolute determmations of wave-lengths plane gratings are Absolute 
used. It IS found ® that the angular measurements present leas measure- 
difficnlly t han the comparison or the grating interval with the ments. 
n fatifkiri metre There is also some uncertainty as to the actual 
temperature of the grating when in use. In order to Tni n im ize the 
heating action of the Lght, it might he submitted to a ptoliminary 
prismatic analysia before it reaches the slit of the spectrometer, after 
me of Yon Helmholtz (Optics, vol. xvu. p. 802) 

Bell found further that it is necessary to submit the gratings to 
frnlibwirinnj and Lot to TBst satisfied with a knowledge of the num- 
ber of Imes and of the total width It not nnfreqnently happens 
HiTiBt near the beginning of the ruling the interval is anomalous 
If the width of this region he small, it has scarcely any effect upon 
the angular measurements, and should be left out of account in 
estuMting the effective interval 

§ 15 Theory of Gorrugaied Waves. 

The theory of gratings is usuaHy given m a form appHcable 
only to the case where the alternate parts are tranqiarent and 
opaque. Even then it is very improbable that the process of 
sunply including the transparent p^ and excluding the opsteue 
parts in the mtegrations of § 11 gives ^ accurate result. The 
condition of things in actual ratings is 
innah more complicated, and all that can 
■with confidence be asserted is tbe approxi- 
mate periodicity in the interval a. “ile 
piohlem thus presents itself—to determine 
wfi course of events on the further side of 
the plane is -0 when the amplitude and 
phase over tiiat plane axe peiioffic functions 
of ®; and the first step in the solution 
would raturaHy be to defermme the effect < 
mfinitesir^ strip ydx over which the amplitude and pne 
constant In fig. 20 QQ' represents the stop m question, of 
whicli lie effect is to be estimated at P( 0 , 0 , s); QE=y, RP*?, 

QP-#*. 

If -we assume the law of secondary wave determmed in § 10 so 
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as to amt the resolution of an infinite uniform primary wayei we 
have] as the effect of QQ', 

2£fiB 

The development of this expression for the operation of a linear 
somrce would take us too far.^ Ve must content ourselves with 
the Inmting form assumed when kt is great, as it would almost 
always he in optics. Under these circumstances the denommator 
may be simplified by wnting 

so that (1) becomes 

2dai rd^-r) 

How 

f^WMdu /•“ ooBKUdM //irN . , 

M v« Vo “ v Iw " 

aaid thus -we obtain 

“'VpaO*’''""’"*''' ® 

wbicb gives the effect of a linear source at a great distance. The 
occurrence of the factor r"i is a conseq^uence of the cylmdncal ex- 
pansion of the waves. The whole effect is retarded ms-eigTiiTi, of a 
period in comparison with that of the central element, instead of 
one-quaxter of a period as in the case of a uniform wave extending 
over the whole pkne. 

Plane The effect of the uniform plane wave can be recovered by inte- 
unifonn grating (2) with r^eot to a from - » to + « , on the snppositioii 
wave, that kt is great, we have 

iai^ rdr _^ s/r.djr-s) , 

V»* *" \Jr.a“^/{r+») .*^{r - z) ’ 

and in this, since the only elements which contnhute sensihly to 
the int^pnl are ifiiose for which (r-si) is small, we may write 
Vr 

V(^+*) V2 

The integral can then he evaluated by the same formula as before, 
and we get toallycos/c {at-z), the same as if the primary wave 
were supposed to advance without resolution. The recomposition 
of the primary wave by integration with rectangular coordinates is 
thus verified, but only under the limitation, not really required 
by the nature of the case, that the pomt at which the effect is to 
be estimated is distant by a very great number of wave-lengths from 
th^lane of resolution. 

Yariable We will now suppose that ihe ampbtnde and phase of the pn- 
ampli- mary wave at the plane of resolution a- 0 are no longer constants, 
tade and but periodic functions of n. Instead of eoaKOt smvfij, we should 
phase, have to take in general 

Acos(pa!+/)oo8Kai+Bcos (iw!-l-sr)8micaf ; 
but it will be sufficient for our purpose to consider the first term 
Only, in which we may further put for simplicity A - 1, /— D The 
effwt of the linear eleihmit at sb, 0, upon a point at f, s, will be, 
according to (3), 

— SiniifojS “* ^A), 

where r is the distance, expressed by r®-i!®+(a-{)*. 

Thug, if we write »*««{+«, the whole effect is 

"XT {sinM+?{-}»-«-+i»>) 

+sm(mrf-pi-iw-(tr-pa}} . . (8), 

where 

In the tw'o terms of this integral ths elements are in general of 
rapidly fiuotaating sign ; and the only important part or the range 
of intejgiation in (for example) the first term is in tiie neigh- 
bouriwodf of the place where jpa-jcr is stationary m Value, or 

, ' , jpda'-Kdr^O 

In MnSral-ftitt-r(?rp«0, so that if the values of a and t corre- 
apmiraig te ^)r he Oajlesd we have 

' • • • • (6). 

How, in thttheighbourhood^of ilMiseiv^ues, if a-e^-t-oj, 

-*r-.j7ao- ^*(^1 , 


m which by (6) the term of the first order vanishes. Using this 
in (3), we get for the first term 

^'‘"“ 2^") { sin [KOt+pi -itr-KTo +pao) coahay^ 

- coaiKOt +pf - iff - KVfl +pao) sinAai® } , 
where for brevity 7i is written for 

The mt^ahon is effected by means of the formula 

^+"co.WJ« - y(i) i 

and we find 

The other term in (S) gives in Hke maimer 

2VV-^) ' 

so that the complete value is 

-i^cos{/ca<-V(/c='-/).«}. . . . (6). 

When p-0, we fall back on the uniform plane wave travolliiig Velocity 
with velocity a. In general the velocity is not a, hut of pro- 

(7). Pagation. 

The wave represented by (6) is one m which the amphtude at 
various pomts of a wave-front is proportional to oospf, or aoapx, 
and, beyond the reversals of phase herein implied, the phase is con- 
stant, so that the wave-surfaces are given by »- constant The 
wave thus described moves forward at the velocity given by (7), and 
with type nnohanged 

The above investigation may be regarded as applicable to gratings 
which give spectra of the first order only. Altnongh k vary, there 
IS no separation of colours Such a separation requires either a 
limitation in the width of the grating (here supposed to be infinite), 
or the use of a focusmg lens 

It is important to remark that p has been assumed to be less 
than K, or r greater than x; otherwise no part of the range of 
integration in (8) is exempt from rapid fluctuation of sign, and 
the result must be considered to be zero The principle that 
irregnlanties m a wave-front of periods less than A cannot bo pro- 
pagated IS of ^eat consequence. Further light will be thrown 
npon it by a different investigation to be given presently. 

The possibility of the wave represented by (6) is perhaps 
suffiden-fly established by the preoedmg method, but the occur- 
rence of tne factor k/\/(k® -p^) snows that the laws of the secondary 
wave (determined on^ally from a consideration of uniform plane 
waves) was not nghtly assumed 

The correct law applicable in any case may be mvestigated as Cor- 
follotra Let us assume that the expression for the wave of given reoted 
periodic tuna is law of 

and let ns inonire what the value of F (», y) must be in order that the 
application of Huygens’s principle may give a correctresult. From (8) 


dp\ p J p 


We propose now to find the limiting value of d^fi/dz when a is very 
small The value of the integral mil depend upon those elements 
only for which ps and y are yery small, so that we replace F(a!, y) 
in me limit by F(0, 0). Also, in the limit, 

so that 

Limit ^--2ff«*"'*F(0,0). 



In the case of the uniform plane wave, 

ij/m.e , d^jz/dz— -IKS ; 

so that 


agreeing with what we have already found JEor the secondary wave 
in this case 
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But, if f—cospx. *]j 

ind 

,1, » V(«‘' - 


cospzdxdi/ . 


The occurrence of the anomalous factor in (6) is thus explained. 

It must be admitted that the present process of investigation is 
rather artificial, and the cause hes in the attempt to dispense with 
the differential eq^uation satisfied by ifr, viz,, 

■ ■ ■ O"). 

on which m the case of sound the whole theory is based. It is in 
fact easy to verify that any value of ij/ included under (8), where 

satisfies the equation 


^ 0 - 




When there is no question of resolution by Huygens’s principle, the 
distinction between f, ij and x, y may be dropped! 

Starting from the differential equation, we may recover previous 
results very simply. If be proportion^ to cospx coaqy, we have 

. . ( 11 ) 

If jtt being real, the solution of(ll)is 

where A and B are independent of z Eestoring the factors in- 
volving t, X, y, we may wnte 

i|;"=cospa:oosg2/{ig<(«:o<+/«)+Bs*('“*‘"'“>} . • (12), 

of which the first term may be dropped when we contemplate waves 
travelhng m the positive direction only The correspondmg realized 
solution IS of the type 

i|/-cospa!Cosgycos{Kaf-V(K®-J^-g®)z} • • (13) 
When ic®>(p®+ 2 “), the wave travels without change of type and 
with velocity 

■ o*> 

We have now to consider what occurs when k®<(^^+ 2®). If we 
wnte K® -p® - g®“ - jtt®, we have in place of (12) 

»}/-cosp!8coajy{Ae*'“**'*'^+Bfi**“*'"f“}. - (16), 

and for the realized solution corresponding to (13) 

»(/-cospajcosgyfi“^cosKat . . . (16) 

We conclude that under these circumstances the motion rapidly 
diminishes as z increases, and that no wave m the usual sense can 
be propagated at alL 


jllowB that corruptions of a reflecting surface (no matter how 
deep) will uot disturb the regulan^ of a perpendicularly reflected 
wave, provided the wave-length of the corrugation do not exceed 
that of the vibration. And, whatever the former wave-lenrth may 
be in relation to the latter, regular reflexion will occur when thie 
incidence is sufficiently obhque 

The first form of solution may be apphad to give an explanation 
of the appearances observed when a plane wave traverses a parallel 
coarse grating and then impinges upon a screen held at vaiymg 
distances hehind ^ As the general expression of the wave periodic 
with respect to a: in distance <r we may take 

AoCos(/cai-K8)+AiCOs(2W!+/i) coa{Kat-ixjz) 
+BiCos(jw!-f-sri) 8in(jcoi-/iiZ)-i-AjCos(2ja!+/j) cosK(af-/i^)+. , 
where 

P"»2ir/(r, ic—2t/a, and /ti®— k®- 13®, 4j>®, . , 

the series being continued as long as /t is read. We shall here, 
however, limit ourselves to the first three terms, and in them sup- 
pose Aj and Bj to be small relatively to Aj The mtensity may 
then be represented by 

A(,® + 2Ao Aj cos (pa: +/) cos (kz - Hiz) 
+2AoBjLCos(j«J+£r)sin(K2!-j«iz) .... (17). 
The stnpes thrown upon the screen in various positions are thus 
periodic functions of «, and the period is 

2ir 2ir® 

if \ be supposed small in comparison with cr It may be noticed 
that, if ine position of the screen be altered by lie half of this 
amount, the effect is equivalent to a shifting parallel to cs through 
the distance ^o-. Hence, if the grating consists of alternate trans- 
parent and opaque parts of width Jo", the stnpes seen upon the 
screen are reversed when the latter is drawn hack through the dia- 
femce (r®/A. In this case we may suppose Bj to vanidi, and (17) 


1 FhU. ifag., March 1881, “On Copying Diffracllon GraUngs and on Some 
Phenomena Connected TheiewKlL" 


then shows that the field is uniform when the screen occupies 
positions midway between those which give the most distmct 
patterns. These results are of mterest in connexion with the 
photographic reproduction of gratings. 

§ 16 Talbofs Banda 

Th^e very remarkable bands are seen under certain conditions 
when a tolerably pure spectrum is regarded with the naked eye, or 
with a telesco^ half the aperturemng catered by a thin plate, 

^9 > of glass or mica. The view of the matter taken by the dis- 
coverer® was that any ray which suffered m traversing the plate 
a retardation of an odd number of half wave-lenrths would be 
extinraished, and that thus the spectrum would be seen inter- 
rupted by a number of dark bars. But this explanation cannot be 
accepted as it stands, being open to the same objection as Arago’s 
theory of stellar semtillation.® It is as far as possible from bemg 
true that a body emittmg homogeneous light would disappear on 
merely covermg half the aperture of vision with a half-wave plate. 

Such a conclusion would be in the face of the principle of energy, 
which teaches plainly that the retardation in question leaves the 
aggregate brightness unaltered. Th e actual formation of the bands 
comes about m a very curious way, as is shown by a circumstance 
first observed by Brewster. When the retarding plate is held on Brew- 
the ride towards the red of the spectrum, the bands are not seen, ster’s oh- 
Even in the contrary case, the thickness of the plate must not senra- 
exceed a certam limit, however pure the spectrum may he A tona 
satisfactory explanation of these bands was fir^ given by Airy,^ hut 
we shall here follow the investigation of Stokes,® limiting ourselves, 
however, to the case where the retarded and unretorded beams are 
contiguous and of equal width. The aperture of the unretarded 
beam may thus be taken to be limited by x—-h, x~0,y—- Z, 
y~+l, and that of the beam retarded by R to be given by jb-O, 
x^h, y^-l,y—+l For the former (1) § 11 gives 

on integration and reduction 

For the retarded stream the only difference is that we must sub- 
tract S from at, and that the limits of a: are 0 and -(-A We thus 
get for the distubance at t] due to this stream 

2ZA f %f . li\h r - r, . 1 

If we put for shortness t for the quantity under the last circular 
function m (1), the expressions (1), (2) may be put under the 
forms wsinT,‘iJsin(T-a) respectively j and, if I he the intensity, 

I will be measured by the sum of the squares of the eoefficienta of 
sin T and cos t in the expression 

iism.T+vm.(T-tt), 

so that 

I«.u®+'D®+2uDcoatt, 

which becomes on putting for u, v, and a their values, and putting 

(s). 

. . {4) 

If the subject of exammation be a luminous hue parallel to ij, we 
shall obtain what we require by integrating (4) with respect to u 
from - 00 to + 09 . The constant multitier is of no especial 
mteresi^ so that we may take as apphcable to the image of a line 


I- 


>/ ( 




. ( 6 ). 


If R-}a, I vanishes at f—0 ; but the whole illumination, repre- 
sented I df , is independent of the value of B If E— 0, 

I— ^ 8in®^^j in agreement with § 11, where a has the meaning 
here attached to 2A 

The expression (6) gives the illumination at { due to that part 
of tiie complete image whose geometrical focus is at {—0, the 
ratai^tion for this component being R. Since we have now to 
mtegratefor the whole illumination at a particular point 0 due to 
all the components which have their foci in its neighbourhood, we 

* pm.lfagy'Z.V 864,1887. 

» On account of Inwiiialltles to l 

light fnm a star would he inegulaily dist 

is easQy made on a lahoiatory scale, with a smau eoiu’ce oi ugnii, me rays iroiii 
which, In their conrse towarda a rather distant screen, are dlstnrhed by the 
neighhonrhood of a heated body. At a moment when the eye, or obJect-|^ of 
a telescope, occupies a dark poiflon, the star vaulsha A fraction of a second 
lat«r the aperture occupies a bright place, end the star reappears. According to 
thia -riew tiie chromatie effeclx depend entirely upon atmos^eilc dl ' 

4 FM. Traru., 1840, p 236; 1341, p. 1. « PAA Traiu., li 

xxrv. — S6 ' 
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may conveniently regard 0 as ongin. £ is then tiie coordinate 
relatively to 0 of any focal point O' for which the retardation is R , 
and the recpiired result is ootamed by simply inte^ating (5) with 
resMOt to f from -w to +« To each value or | corresponds 
a different value of x, and (in consequence of the dispersing power 
of the plate) of It The vanatiou of x may, however, he neglected 
in the mtegration, except in 2irll/x, where a small variation of A 
entails a comparatively large alteration of phase. If we write 

p— 2irR/X .... . (6), 

we must regard p as a fonction of and we may take with sufficient 
approximation under any oidinary cncumstances 

p-p' + ts'|. . . . . (7), 

where p' denotes the value of p at 0, and wis a constant, which is 
positive when the retai'ding plate is held at the side on which the 
blue of the spectrum w teen The possihility of dark bands depends 
npon w being positive. Only in this case can 
coa{p'+(ts*- 2TA/xy)f} 

retain the constant value - 1 throughout the mtegration, and then 
only when 

«-2irA/V (8), 

and 

cosp'--l . . (9) 

The first of these equations is the condition for the formation of 
dark bands, and the second marks their situation, which is the 
same as that determined by the imperfect theory 
The integration can be effected without much difficulty For 
the first term m (6) the evaluafron is effected at once by a known 
formula. In the second term if we observe that 

coa{p'+(«-2wA/x/)f}-co8{p'-gi{} 

—cos p'cos gif + sm p' sm pif , 

we see that the second part vanishes when mtegrated, and that 
the remaining mtegral is of the form 

w-y^^^sin^Aifcosgif 

where 

Ai— gi— tv— 2a'A/j^ . . . (19). 

By differentiation with respect to gi it may be proved that 
4O-0 from gi — -00 to gi“-2Ai, 

40-iirf2Ai+gi) from gi--2Ai to gi-t), 
io-Jir(2Ai-gi) from gi- 0 to gi-2^, 
to-0 from gi-2Ai to gj-oo . 

The integrated intensity, I', or 

2irAi+2cosp w, 

is thus 

I'-2wAi (LI), 

when^Ti numerically exceeds 2Ai, and, when gi lies hetween ± 2Ai, 
I-T{2Ai+(2^-Vfl'i^)'Josp'} (12). 

Seat It appears therefore &at there are no bands at all unless vt lies 
thick- between 0 and + 4 At, and that within these limits the best bands are 
ness. formed at the middle of the range when tv-2Ai. The formation 
of bands thus rrauires that tha retarding plate be held i^n the 
fflde slready specifi^ so that tt be positive ; and that the thickness 
of plate (to whien « is proportional) do not exceed a certain 
limit which we may call At the best thickness Tj the bands 
are black, and not otherwise, 

The Hnear width of the band (e) is the increment of f which alters 
p by 2v, so timt 

«-2ir/w . . . (18). 

TTith the best thickness 

vt~2rhlhf ( 14 ), 

BO that in this case 

e-X//A . . ..... (16) 

"Width of The bands are thus of the same width as those due to two infinitely 
bands, narrow apertures comcident with the central hues of the retarded 
and unretarded streams, the subject of ectaminafrcn being itself a 
fine luminous Ime, 

, If it bedesired to see a givennumber of bands in the whole or m 

E itarding plate is 
r conaiaeraldons. 
3, and sidU more 
must be satisfied, 
e accommodated 
procally. Black 
apextnze (2%) of 
Ltoone-ffliiethof 


If a telescope be employed there is a distmction to be observed, Use of 
accor^g as the half^covered apertuie is between the eye and telescope, 
the ocular, or m front of the object-glass In the former case the 
function of the telescope is simply to morease the dispersion, and 
the formation of the bands is of course independent of the par- 
ticular manner m which the dispersion arises. If, however, the 
half-covered aperture be in front of the object-glass, the pheno- 
menon is magnified as a whole, and the desirable relation betiveen 
the (unmagnmed) dmersion and the aperture is the same as with- 
out the tdeaeope. There appears to be no further advantage in the 
use of a telescope than the increased facility of accommodation, 
and for tins of course a very low power suffices 

The onginal investigation of Stokes, here briefly sketched, ex- More 
tends also to the case where the streams are of unequal width general 
A, Je, and are separated by an interval 2g In the case of imequal mvestiga- 
width the bands cannot be black; but if A -A, the finiteness of tionof 
2g does not preclude the formation of black bands Stokes. 

The theory of Talbot’s bands with a half-covered drmlar 
aperture has been treated by H. Struve.^ 

§ 17. Diffraction when the Source of Light w not Seen in loans 

The phenomena to be considered under this bead are of less 
importance than those mvestigated by Fraunhofer, and will be 
treated m less detail ; bnt, in view of their lustoncal mterest and of 
■^e ease with which many of the experiments may he tried, some 
account of their theory could not be excluded from such a work as 
the present One or two examples have alieady attracted our 
attention wW considering Huygens’s zones, viz , the shadow of a 
circiffar disk, and of a screen circularly perforated , but the most 
famous problem of this class— first solved by Fresnel— relates to 
ihe sbattow of a scieen bounded by a straight edge. 

In theoretical investigations these problems are usually treated 
as of two dimensions only, everything being referred to tiie plane 
passing through the luminous point and perpendicular to the dif- 
fracting edges, supposed to be straight and parallel. In stnetness 
this idea is appropmte only when the source is a luminous Ime, 
emitting cylindrical waves, such as might be obtamed from a 
Ininmou^omt with the aid of a cylmdncallens, When, m order 
to apply Huygens’s prmciple, the wave is supposed to be broken up, 
the pWe isihe same at every element of the surface of resolution 
which has upon a hue perpendicular to the plane of reference, 
and thns the effect of the whole Ime, or rather infinitesimal strip, 

IS related m a constant maimer (§ 16) to that of the element which 
beam the plane of reference, and may be considered to be repre- 
sented thereby. The same method of representation ^ 

IS applicable to sphencal waves, issumg from a ‘povnJi, 
if the radius of curvature be large ; for, althougb . 

there is variation of phase along the length of toe 
infinitesimal strip, the whole effect depends practi- * j 
cally upon that of toe Central parts where the phase / 

IS sensibly constant^ / 

In fig 21 APQ IS the arc of toe circle ropresenta- e Fresnel’s 
tiye of the wave-front of resolution, the centre bemg integrals, 

at 0, and the radius OA bemg equal too. B is the point at 
which the effect is required, distant a+l from 0, so that AB-6, 

AP-s, PQ-ds. 

Taking as toe standard phase that of the secondary wave from 
A, we may represent toe effect of PQ by 


where S=BP-AP is toe retardation at B of toe wave from P 
relatively to that from A. 

How 

5-(a-t&)s2/2a6 (1), 

BO that, if we write 

2ir5 ir{a + l)^ ir „ 

X " a6x "2^ ’ • • 

toe effect at B is 




sake, masmudi as other- factors of the same nature have b4n 
omitted already. 

The mtensity P, toe quantity with which we are prmoipaUy 
lamceiiied, may thus be expressed 

. . (4). 

1 & POer^hirg 3h»M., xxxl,, No 1, 1888. 

* In ^witaient a line of Ught Is somstlaies stfbatlttitad for a point In order to 
Increase me lUnmlnatlta The vailotiB parts of the line are here indmmdent 
smircei, and womd he treated accordingly To assume a oyllndrioid form of 
primary wave wcnld, he jnsttflahle only wen there Js synchronism among the 
Kcondary waves Issuing from the vailons centres, ' 
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^eae nrtegr^, taken trm e- 0, ate known ee Fresnel’a tntegrala 
we will denote them hy C and S, bo that ® 


(5). 

men the uppe/ limit is infinity, so that the limita correspond to 
the inclusion of half the primary wave. C and S are both equal to 
rapid fluctuation of 

SSbS htal S 

tnocken. Ascmdmg series for C and S were given by Knockenhauer. and 
are readily mvestigated Integrating by parts, we find 


lauers 

enes. 


and, by continumg this proces 




c+is. 






r~ 3 “ " 3 6 ‘ _ „ 

By separation of real and imaginary parts, 

C-Mco3iirt)®+N smiirtiSI 

S -Msm|vn®-ir cos^iruSj 

■ ' 


where 


1 3 6^3 5 7.9 


IT- 


nV 




(S). 


1.3 1.3 5 7^1 3 6 7,9.11 
These senes are conveigent for all values of but are practically 
useful only when v is small 

Hlhert s Expressions suitable for discussion when v is larire were obtained 
tttegrals. by Gubarir Taking 

, (9), 

we may wnte . 

1 /■“ e*“/7. 

A 1. k VT ™ 

Again, by a known formula, 

-L _L 

s/ltjQ V® ‘ ‘ 

Substituting this m (10), and inveituig the order of mtegration, we 

C+tS-J-r^ 

’fvvo V® yo 

W2^ >\{x %~x * * 

Thus, if we take 

G=.— - die „ yT” a-aargg 

W2yo l+»^ ’ "WSTo V® (1+a^) 

0— j^-Gcosii+Hsm«, S— J-Gsma-Hcosn 


(13) . 

( 14 ) 


The constant parts m (14), viz m®7 he determmed by direct 
integration of (12), or from the observation that by their constitu- 
tion G and H vanish when li-oo, coupled with the fact that C 
and S then assume the value 

Comparmg the expressions for 0, S m terms of If, IT, and m terms 
of G, H, we find that 

G-4(cosM+sintt)-M, H-i(co3it-8m«}+lT (161, 
fonnulse which may he utilized for the calculation of G, H when « 
(or ii) IS small Eor example, when u—Q, M-O, N-O, and con- 
sequentiy G-H-i. 

auchy’s jbescending senes of the semi-convergent olasa, availahla for 
iries. numencal cdculation when u is moderately large, can be obtam^ 
from (12) by wnting x^iiy, and expanding me denommator in 
powers of y. The mtegration of the several terms may then he 
effected by the formula 


/ 


■“ry W»r(!?+4)-(g-i)(g-i) 


and we get m terms of v 


13 . 13 6 7 

Tr¥* "~5r®u®~ 


. ( 16 ), 
• - ( 17 ). 

The coneapondmg values of 0 and S were ongmahy derived hy 
Cauchy, without the use of Gilbert’s integrals, hy direct mtegration 
hy parts 

Eiromtha senes for Gand H just obtained it is easy to verify that 
dH _ dG _ _ , . 

*-*'=-1 • ■ • ■ (“) 

Iroight We now proceed to consider more particularly the distribution of 
ige, light upon a screen FBQ near the shadow of a straight edge A. 
At a pomt P within the geometneal shadow of the obstacle, the 
half of the wave to the right of 0 (fig 22), the nearest point on the 


1 Mim, cow amis it VAtai. it PrmtUts, xud. 1 See also yerCet, htfcnt^ 

$ 86 . 


wave-front, is wholly intercepted, and 
tion IS to he taken from s-CA to s- w 
corresponding to CA, viz , 

~ 2(08-1-5) ) 
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I the left the integra- 
If Y be the value of v 


.CA,. 


(19). 


( 20 ), 


(21) 


' “ 1 «6a ( 

we may wnte 

coaivi^.dv'J+^y smiiru®duj 
or, according to our previous notation, 

P-(^-CT)=+(i-Sv)=«G=-f-H=. . 

Now in the mtegrals represented hy G and H every element No 
(limmifhas as T increases from zero Hence, as jfi insidpi 

CA increases, viz , as the point P is more and / \ shadow, 

more deeply immersed m the shadow, the illunu- 'jy 

nation cm^nvmsly decreases, and that ■without \ 

limit. It has long been knoivn from ohserva- / \ 

tion that there are no hands on the interior side / \ 

of the shadow of the edge 

The law of diminution when V is mode- — la — ^ 

lately large is easily expressed with the aid of % 22 . 

the senes (16), (17) for G, H We have ultimately G-0, 
H-(t¥)-^, so that 

P-l/.rW=, 

or the illumination is inversely as the square of the distance from 
the shadow of the edge 

Por apomt Q outside the shadow the integration extends over moTa 
than half the primary wave. The intensity may be expressed by 
I'-(i+Cv)='-t-(J+Sv)= . . . (22); 

and the maxima and minima occur when 
dG 


(it+Cv);^ + (4 + Sv) 

whence 

sin^W+cosiwV®— G (23). 

When Y»=0, viz., at the edge of the shadow, P— J ; when ¥=•«, 

P-i2, on the scale adopted. The latter is the intensity due to the 
unmterrupted ■wave The quadruphng of the mtensity in passing Position 
outwards from the edge of the shadow is, however, accompauiedby of ei- 
fluctuatioim giving nse to bnght and dark bands The position t ^nnr 
of thffie bands determmed by (23) may be very simply expressed imnfia 
when V is laige, for then sensibly G=0, and 

iwY^-Irr+THr (24), 

n being an integer. In terms of 5, we have from (2) 

5-(|-l-i?i)\ (26). 

Thefiist maximum on fact occurs when 8— 1\- 0046 a, and the 
first mmimnm when S-fA - 0016 a,® the corrections being readily 
obtamahle from a table of G by substitution of the approximate 
value of T 

The position of Q corresponding to a given value of V, that is, Hyper- 
to a Laid of given order, is hy (19) bolio pro- 


BQ. 


a+i 


ad. 




pagation 
(26) of bands. 


By means of this expression we may trace the locos of a hand of 
given order as 5 vanes. With sufficient approximation we may 
regard BQ and 5 as rectangular coordinates of Q. Denoting them 
by «, BO that AB is axis of y and a perpendicular through A the 
axis 01 ic, and lationahzmg (26), we have 

2aa!®-WA2/®-Y®aAj/-0, 

which represenls a hyperbola with vertices at 0 and A. 

Prom (24), (26) we see that the width of the bands is of the 
order V { 5A(a -I- 6)/a} . Prom this we may infer the limitation upon 
the width of the source of light, m order that the bands may be 
properly formed. K « be the ap^ent mamitude of lie source Men 
from A, 0)5 should be much srnaUei than the above quantity, or 

»<V'{A(a-f5)/a6} (27), 

If a be very great in relation to 5, the condition becomes 

fl;<V(A/5) (28), 

so that if 6 is to be 'moderately great (1 metre), the apparent mag- 

nibide of the sun must he gremy re- 

ducedbeforeitcanhe^asedasasourea ^ 

The values of V for the maxima I 1 1 tii79 1 I Pmnd’B 

and minima of mtensity, and the | First miaimvin. 1 1*8728 \ i-mto j tables 
magnitudes of the latter, ■were caleu- 
latS by Fresnel An extract from 
bis results is given m the accom- 
panymg table. 



y 

U 

First maximtmu.. 

12172 

9-7418 

First minlmiun. „ 

1-8728 

1-M70 

Second maxlmiim.. 

2 3449 

2 3SB0 

Second mlnlmPTH,, 

2-7802 

18887 

Third maslmnm .. 

3 0S20 

2 3022 

Third minlmma.. 

8-3918 

1-7440 


Awery thorough mvestigation of this and other rdated questions, 
accompanied by fully worked-out tables of the functions concerned 
will he found in a recent paper by Lommel* 


* yerflet ZefOM, $ 80, 

a «Dis Bengongseisdielnungen geracniiilgbegrenzter3Chinne,”Ai)i hoj/er. 
Aiai da Tris<,iLCa,xv.Bd.,Jil.Al)th,188S, 
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Comn’s "When tie functions C and S have once ieen calculated, tie 
metiod. discussion of various diffraction probletna is much faciitated by 
tie idea, due to Cornu, ' of exhibiting as a curve tie relationship 
between 0 and S, considered as tie lectangrdar coordinates (a!, y) of 
a point. Su(di a curve is siown in fig 23, where, according to tie 
definition (6) of 0, S, 

»-/ cosi*^dv, j/”/ sinini^.di; . . (20) 
Jo JO 

TheongmofcoordinatesO corresponds to u-0 , andtieasymptotio 
points J, J', round which tie curve revolves in an eyer-cloaing 
spiral, corre^nd to -u-" ±«? 

Tie intrinsic eg;uation, expressing tie relation between the arc 
tr (measured from 0) and tie inckuation if> of tie tangent at any 
point to the axis of x, assumes a very simple form. lor 
dy^m^v^.dm; 

80 that 


(F’-f \J{da?-\-dy)-v, . 

(80), 


(81). 

Accordingly, 


(82), 

and for the curvature, 

atp^ 

iff 

. . (38) 


Cornu remarks that this equation suffices to determine tiie general 
character of the curve. Por tie osculating circle at any point 
includes tie whole 
of the curve wlidh 
lies beyond; and 
tie successive con< 
volutions envelop 
one another with- 
out intersection. 

The utility of 
rile curve depends 
upon the fact that 
he elements of arc 


2 




btide and phase, the 
component vibra- 
tions due to tie 
corresponding por- 
tions of the pri- 
mal' wave-front. 

l'orby(80)d(r-dv, 23. 

and by (2) dv is proportional to ds. Moreover by (2) and (81) tie 
retardation of phase of tie elementary vibration from PQ (fig, 21) is 
2*S/x, or (p. Hence, in accordance with lie rule for compounding 
vector quantities, tie resultant vibration at B, due to any finite part 
of tie primary wave, is represented in amplitude and phase by ” 
chord joining the extremities of the corresponding arc Va “ 

In applying tie curve in special cases of diffraction to exhibit 
tie effect at any point P (fig. 22) the centre of the curve 0 is to be 
considered to ccarospondto that pomt 0 of the primary wave-front 
Whi(ffi Hes nearest to P. The operative part, or parts, of the curve 
are of course those which lepreseut the uuobstracted portions of 
the primary wave. 

liOt us reconsider, fbllowing Cornu, the diffiaction of a screen 
ualimited on one aide, and on the other terminated by a straight 
6^ On the illuminated side, at a distance from the shadow, the 
viorarion is represented by JJ'. The coordmates of J, J' being 
(i i)> 1® 2; and the phase is i period in arrear iff 

that of the element at 0. As the pointundercontemplationis sup- 
posed to approach the shadow, the vibration is represented by t£e 
chord drawn from J to a point on the other half of the curve, which 
travels inwards from J' towards 0, The amplitude is thus sulgect 
to, fluctuations, which increase as the shadow is approached. At 
the point 0 the intensity is one-quarter of that of the entire wave, 
and after tins point is passed, that is, when we have entered the 
geometrical shadow, the intensity falls off gradually to zero, toithout 
fiicduatum. The whole progress of the phenomenon is thus ez- 
hildted to the eye in a very instructive manner. 

Bifilrac- 'We win next suppose that the light is transmitted by a slit, and 
tion ' inquire what is the effect of varying the width of the sht upon the 
ttough fliuminatimtai^ the projection of its centre. Under these dtcum- 
a sht stances rile axo to be considered is bisected at 0, and its length is 
proportional to the widrii of the riit It is easy to see that the 
len^ot the chw (whidh passes in all cases throng 0) increases 
to & maxiitittm near the ^ace trhere the phase-ret^tion is f of 
a period, tiMti’dimiffiriisa to a minimum when the retardation is 
< about i of a and so on. 

If the tilt IS of constant ^dth «nd we require the illumination 
at various points On riie screen beMnd it, we must regard the arc 

I ABlmte toggeiriion re<^^ 
made tadetoadeatly 07 Hrtgemia 


of the curve as of amslani length The mtensity is then, as always, 
represented by the square of the length of the chord If the sht 
be narrow, so that the arc la short, the intensity is constant over 
a wide range, and does not fall off to an important extent nntil 
the discrepancy of the extreme phases reaches about a quarter of a 
period. 

We have hitherto supposed that the shadow of a diffracting Silvery 
obstacle is received upon a diffuamg screen, or, which comes to huing 
nearly the same thing, is observed with an eye-piece. If the eye, of an 
provided if necessary with a perforated plate in order to reduce the obstacle, 
aperture, be situated inside the shadow at a place where the dlumina- 
tion IS stdl sensible, and be focused upon the diftractmg edge, the 
light which it receives will appear to come from the neighbourhood 
of the edge, and will present the effect of a silver bnm g This is 
doubtleas the explanation of a “pretty optical phenomenon, seen 
in Switzerland, wneu the sun rises from behind distant trees stand- 
on the summit of a mountain ” ^ 

§ 18 Bipactm, Symmtneal aiout an Am. 

Tlie general problem, of the diffraction pattern due to a source of 
light concentrated in a point, when the system is smmetncal about 
an axis, has been ably investigated by LommeL® we must content 
ourselves here with a very slight sketch of some of his results. 

Spherical waves, centred upon the axis, of radius a fall upon 
the diffracting screen , and the illumination is required on a second 
screen, like the first perpendicular to the axis, at a distance (a -1-5) 
from the source. We have first to express the distance (d) between 
an element dS of the wave-front and a pomt M in the plane of the 
second screen Let ^ denote the distance of M from the axis of 
symmetry , then, if we take an axis of sj to pass through M, the 
cooidmatos of M are (^, 0, 0). On the same system the coordmates 
of dS are 

asinflcoB^, asmasm^, o(l-cosfl)-l-6; 
and the distance is given by 

d?.ja-^^„2a(‘sm0cos^-l- 4a(ii -I- 6) sin 
In this expression C and 6 are to be treated as small quantities, 

Writing p for a sm d, we get approximately 
.7 Coos4> a+h a 

^“^■’'25 ~ 6 2a5 

The vibration at the wave-front of resolution being denoted by 


the integral expressive of the resultant of the aecondarv waves is 

(§1?) 

( 2 ). 




Snhstituting pdp d4> for dS, and for d its value from (1), we obtain 
as the expression for the mtensity at the point 

■ (3), 


where 




H), 

( 5 ), 


(6). 


C’“J/‘cos{iKf^-lpcoai>).pdpd^, , . 

*8'^jf/'Bm{lKf^-lpcaa4)),pdpd<^ . . 
and the following abbreviations have been introduced 
2Ta-f-5 , 2v( , 

X 2a5“^*’ \5"'^ * ‘ ‘ ’ 

The range of integration is for ^ from 0 to 2jr. The limits for 
p depend upon the particular problem in hand; but for the sake 
of definiteness we will suppose that in the’ti.nalytical definitions of 
0 and S the hmits are 0 and r, so as to apply immediately to the 
proHem of a arcular aperture of radius r. If we introduce the 
notation of Bessel’s fonctiona, we have 

0 -2^ Sa(lp)cQaQiKp^) pdp . . , (7). 

S-2^'’jo(Zp)8in(i»tp»).p dp . . . (8). 

By integration by parts of these expressions Lommol develops Lommel’s 
senes suitable for calculation, Setting senes. 

Kr®-y, Ir-z (0), 

he finds in the first place 








( 10 ), 


( 11 ), 


J STecker, Phil. Mag , Kov. 1882 , Fox Talbot, PhU Mag , June 1888 “ When 
theBonia about to emerge, . . every branciliimaieaf 1 b Ugbted up with aBllvery 
lustre of Indeacrlbable beauty ... The birds, os Mr Neofcer very truly de- 
scribes, appear Ilka flying brilliant sparks," Talbot ascribes th 

dloractlon, and he recommends the use of a telescope. 

* AiX d»r layer, Akad. dtr Win., il. Cl,, xr, Bd , U. Afeth. 

* Used now In an altered sense. 
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“I" JlW “ ^ ^ 8{*) + ^ J g(2) - 

Js(2)-^J4(si)+ . 

These senes are coEYenient when is less than *. 
The second set of expressions are 


To-W-p J*)+^ J.W- (18), 

J,W+ . . (17) 

These senes are suitable when a/y is small. 

When the pnmary ware is complete, r— w , and we haye at once 
from, the second set of expressions 

« 2ir ? ~ 2ir P 


^ aW {a+bf' * • 

as we know it should he. 

In the apphcation to the problem of the shadow of a circular 
disk the limits of integration are from r to w . If these integrals be 
denoted by O', S', we haye 

S'-S-S-.n8j5^^T.+£^T4 (21), 

and 

(ys+S'!!-^(Yo“+Vi2) . . . (22), 

V„*+Y,2 

When the point where the illumination is recimred is situated upon 
the axis, Ci h « are zero. Hence Yo-l,Yi»0, and 

p— — L_ 

^ {a+b)^’ 

the same as if the pnmary waye had come on unbroken This 
IS Poisson’s theorem, already found (§ 10) by a much simpler 
method, in which attention is limited from the mst to points upon, 
the axis. The distribution of light at other pomts upon the screen 
18 to be found from (23) by means of the senes p6), (17) for Y# 
and Yj. Lommel gives ourves for the intensity when y— ir, 2ir, Sir, 
... Sir. The bright central spot is accompanied by rings of vary- 
ing intensity. 

The limit of the geometrical shadow [C/(®+^)"^/®l corresponds 
to y~g. In this case 

^o-Jo(2)-J«(*)+J4(«)- •• -4{W+C08«} . . (24), 
Yi-Ji(8)-J‘8(«)+Jb( 8)- . -isms . ... (26) 

1 The numbers computed for special values of y and s apply to 
- a whole olass of problems Since 


both y and e remain unchanged, even when \ is constant, if wo 
suppose 

6oca!, rocfoc-v/as ( 26 ) 

We may fall hack upon Praunhofer’s phenomena hy suppoaiiig 
or more generally b- - a, so -uiat y-0- 
ITnder these circomstances 

S-0. 

z 

But it is unnecessary to add anything farther under this head. 


A ray of ordinary hght is symmetrical with respect to the direc- 
tion of propagation. If, for example, this direction be vertical, 
tiiere is nothmg that can he said concerning the north and south 
sides of the ray that is not equally true eoncernmg the east and 
west sides In polarized hght this symmetry is lost. Hujwns 
showed that when a ray of such light fella upon a crystal of Iceland 
spar, wluhh ia made to revolve about the ray as an axis, tiie pheno- 
mena vary m a manner not to he represented as a mere revmuiion 
with the spar. In ITewton’s language, the ray itself has safes, or 


Malus discovered that ordmary light may he polarized by reflexion Brew- 
as well as by double refraction, and Brewster proved that the ster’s 
effect IS nearly complete when the tangent of the angle of incnience law. 

18 equal to the refractive index, or (which comes to flie same) when 
the reflected and refracted rays are perpendicular to one another. 

The light thus ohtamed is said to be polarized in the plane of re- 
flexion. 

Reciprocally, the character of a polanzed ray may he revealed hy 
submitting it to the test of reflexion at the appropriate angle. 

As the normal to the reflectmg surface revolves (in a cone) about 
the ray, there are two azimuths of the plane of mcidence, distant 
180°, at which the reflexion is a maximum, and two others, 
distant 90° from the former, at which the reflexion (nearly) 
vanishes. In the latter case the plane of incidence is perpendicular 
to that in which the light must be supposed to have been reflected 
in order to acquire its polarization. 

The full statement of the law of double refraction is somewhat Double 
complicated, and scarcely to be made intelligible except in terms refrao- 
of the ■wave theory; but, in order merely to show the relation of tion 
doable refraction m a nniaxal crystal, such as Iceland spar, to 
polanzed light, we may take the case of a pnsm so cut l£at the 
refractmg edge is parallel to the optic axis. By traversing such a 
pnsm, in a plane perpendicular to the edge, a ray of ordinary 
light IS divided into two, of equal intensity, each of which ia re- 
fracted according to the ordinary law of SnelL Whatever may he 
the angle and setting of the pnsm, the phenomenon may he repre- 
sented by supposing half the light to be refracted mth one index 
(1 65), and the other half with tie different index (1 48) The rays 
thus arising are polarized,— the one more refract^ in the plane of 
refraction, and the other in the perpendicular plane tt these 
rays are now allowed to fall upon a second similar pnsm, held so 
that its edge is parallel to that of the first pnsm, there is no fiirther 
duplication. The ray first refracted with index 1 65 is refracted 
agpin in like manner, and similarly the ray first refracted with 
index 1*48 is again so refracted. But the case is altered if the 
second pnsm be caused to rotate about the incident ray. If the 
rotation he through an angle of 90°, each ray is indeed refracted 
singly , hut the mdices are exchanged The my that suffered most 
refraction at the first pnsm now suffers least at the second, and 
mce versa. At interme^te rotations the double refraction reasserts 
itself, eaifli ray being divided into two, refracted with the ahove- 
menttoned uulices, and of intensity dependent upon the amount of 
rotation, but always such that no light is lost (or gained) on the 
whole by the separation. 

The law governing the intensity was formulated by Mains, and Law of 
Iws been verified by the measures of Arago and other workers. If ilolus. 
8 he the angle of rotation from the position in which one of the 
rays is at a maximum, while the other vanishes, the intensities are 
proportional to cos^8 and sin^6 On the same scale, if we neglect 
the loss hy reflexion and absorption, the intensity of the incident 
light 18 represented hy unity. 

A giTnikr law applies to the mtensity with which a polarized 
ray is reflected from a glass surface at the Brewstenan angle. If 8 
be reckoned from the azimuth of maximum reflexion, the intensity 
at other angles may be represented hy cos^8, vanishing when 
8-90°. 

The phenomena here briefly sketched force upon us the view Trans- 
that the vibrations of light are transverse to the direction of pro- veree 
pagation. In ordinary light the vibrations are as much in one vibra- 
transverse direction as m another ; and when such light fells upon tions. 
a doubly refracting, or reflecting, medium, the yibrations are 
resolved ruto two delimte directions, constituting two rays polanzed 
in perpendicular planes, and different influenced by the medium. 

In this case the two rays are necessarily of equal mtensity. 

Consider, for example, the application of this idea to the reflexion 


of a ray of ordinary light at the Bievraterian, or polarizmg, angle. 

The incident light may be resolved into two, of equal intensity, 
end polanzed respectively in and perpendicular to the plane of 
incidmce. How we know that a ray polarized m tiie ^lane per- 
pendicular to that of incidenea ■wiH not he reflected, will in fact be 
entirely transmitted, and the necessary consequence is that all the 
hght reflected at this angle will he polarized m. the plane of inci- 
j deuce. The operation of the plate is thus purely selective, the 
polanzed component, which is missmgin the reflected hght^ bemg 
represented in undne proportion in the transmitted hght 

if the incident light be polanzed, suppose at an angle 8 with 
the plane of incidence, the incident vibration may he resolved into 
cos8 in the one plane and sin8 in the other. The latter polarized 
component is not reflected. The reflected light is thus in all cases 
polsrfeed in the plane of reflexion ; and its mUnsity, proportional 
to the square of -the ■vibration, is represented by A cos® 8, if A be 
the intensity in which hght is reflected when, polarized in'Ihe plane 
of reflexion. The law of Mains is thus a necessary consequence 
of the pnnoiple of resolution. 

The idea of transverse vibrations was admitted with reluctance, Haetio 
even hy Young and Fwsnel themselves. A perfect fluid, sudi as sohd 
the ethereal medium was then supposed to be, is essentially mcap- theory. 
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able of transverse vibrations. But there seems to bo no reason a 
priori for preferring one kind of vibration to another , and the 
phenomena of polarization prove conclusively that, if lununona 
vibrations are andogous to those of a material medium, it is to 
sohds, and not to fluids, that -we must look. An isotropic solid 
is ca;^ble of propagatmg two distinct kinds of waves,— the first 
dependent upon nffidniy, or the force by which shear is resisted, 
and the second analogous to waves of sound and dependent upon 
compressibilitif. In the former the vibrations are transverse to 
tba direction of propagation, that is, they may take place in 
any direction parcel to the wave front, and they are thus 
suitable representatives of the vibrationa of light. In this theory 
the lummiferonB ether is distmctly assimilated to an elastio solid, 
and the velocity of light depends upon the rigidity uid demiy 
assigned to the medium 

Medium ^ The possibility of longitudinal waves, in. which the displacement 
incom- is perpendicular to the wave-front, is an objection to the elastic 
pressible. solid theory of light, for there is nothing known in optics corre- 
sponding thereto. If, however, we suppose with Green that the 
medrum is incompressible, the velocity of longitudinal waves be- 
comes infinite, and the objection is in great degree obviated. Such 
fl supposition is hardly a departure from the original idea, inas- 
much as, so far as we know, there is nothing to prevent a solid 
material possessmg these properties, and on approxima&on is actu- 
ally presented by such bodies as jelly, for which the velocily of 
longitudinal vibrations is a large multiple of that of transverse 
vibrations. 

§20. InteTfmnce of Polanzed Light, 

The conditions of interference of polarized light are most easily 
deduced from the phenomena of the colours of crystallme platw, if 
■we once admit Young’s view that the ongm of tiie colours is to 
be sought in the interference of the differently refracted rays. 
Independently of any hypothesis of this kmd, the subject was 
directly mveatigated by Fresnel and Aiago,^ who summarized their 
conclusions thus •— " 

laws of U) Uader the same conditions m which two rays of ordinary 
interfer- lifpt appear to destroy one another, two rays polarized in contrary 
ence. (viz., mTpendicular) directions are ■without mutual influence. 

(2) Two rays of fight polarized m the same direction act upon 
tme another like ordina^ rays ; so that, with these two tods of 
light, the phenomena of interierence are identical, 

(8) Two rays originally polarised in cwosite directions may after- 
wards he brought to the same plane of polarizaiaon, wiffiout Ihereby 
atwiring the power to infiuenoe one another. 

(4) Two rays polari^ in opposite directions, and afterwards 
Tflowghi to similar polarisations, react in the same manner as 
natmal rays, if they are dermd from a iscm originally pohmei 
m one direeiion. 

The fact that oppositely polarized rays cannot he made -to inter- 
fere may of itself be regarded as a proof that the vibrations are 
iaanaversa ; and the pimciple, once admitted, gives an intelb'jpble 
account of all the varied phenomena in this field of optics. The 
only points on which any difficulty arises are as to the nature of 
brdiniry nnpolarized lighl^ aud the rules according to which in- 
iensity is to he calculated. It will be proper to consider these 
qnestiona somewhat fully. 

Plane Jn ordina^ (plane) polamed light the vibrations are supposed to 
pohuin* pe in one dfrection only. If a aud y be rectangular coordinates 
,tion. iin the pJane of the ■wave, we may take, as representmg a regular 
:gihrat|oa ofpbne-pol^^ 

at-iscos{^-a) * (I), 

lAete ^rm. 2xi/T, and o, o denote constants. It must be remembmnd, 
howsyer, ■that in optics a regular vibration of this kind never pre- 
nente itsM, In the simplest ease of appiorimately monochtomatic 
lights the amplitude and phase must Ibe regarded (§ 4) as liable to 
incessrat ■variation, and all that we are aWe to appreciate is the 
'mem intensity, represented by If a number of these me- 
gular streams of bght are combmed, the intenaty of the mixtare 
cpnot he calculated from a mere knovrledge of the separate mten- 
sifies, unless we have assurance that the streams are indrpmdoit, 
that ia, without mutual phase-relatious of a durable character For 
instanea, two thoroughly similar streams comhme into one of /o«r- 
j/m inteajsity, if the phases are the same j while, if the phases are 
<|(ppo 80 d, the intensily fella to zero, It is only when the streams 
^wiiiddpndent, so that the phase-relation is arbitrary and vanable 
aom^msaitl to 'momenlv that the apparent reactant mtensitv m 
the dottile eyi the separate intensities. - 

independent vibrations of type (1) be super- 

andthdiuc^j^ifittosilyil ' 

or ' - > , _ ^ ' 


The phase-relations being unknown, this quantity is qnite indeter- 
minate. But, smce each cosine vanes fi:om moment to moment, and 
on the whole is as much positive as negative, the mem intensity is 

that is to say, ia to be found by simple addition of the separate 
mtensihes. 

Let ns now dispense ■with the restnction to one direction ofEUiptio 
vibration, and consider m the first place the character of a regular polanza- 
vibration, of given frequency. The general expression will be tion. 

w=aoo8(<Ji-a), y«5cos(0-j8) . . . (2), 

where a, a, I, jS are constants. If J3 - a, the vibrations are executed 
entirely in the plane xly=a/b, or the light is plane-polanzed. Or 
if i8=5r- a, the light is agam plane-polanzed, the plane of vibration 
bemg x/y— -ajb In other cases the ■vibrations are not confined 
to one plane, so that the light is not plane-polanzed, hut, in con- 
formity with the path denoted by (2), it is said to be elhpiieally- 
olanzed. If one of the constituents of elliptically-polanzed light 
e snitahly accelerated or retarded relatively to the other, it may 
be converted into plane-polanzed hght, and so identified by the 
usual tests. Or, conversely, plane-polanzed light may he converted 
mto elliptically-polanzed by a similar operation The relative 
acceleration in question is readily efleeted by a plate of doubly 
refracting crystal cut parallel to the axis. 

If /8— a±iir, whether m the first instance or after the action of 
a crystalline plate, 

aj-fficos(^-a), y-±5sin(^-o) . , (8). 

The maxima and mmima values of the one coordmate here occur 
synchronously -with the evanescence of the other, and the co- 
ordinate axes aiu ih.op'inoipai axes of the elliptic path 
An important particular case arises whan furtner 5 -a. The Oircular 
rath is then a cirtUB, and the light is said to be (nrcalarly-'^olmieid. polanza- 
According to the sign adopted m the second equation (8), the circle tion. 

IB desonbed m the one direction or m the other 
Circularly-polanzed light can be resolved mto plane-polanzed 
components in any two rectangular directions, which are such that 
the mtenaities are equal and the phases different by a quarter 
penod. If a crystallme plate be of such thickness that it retards 
one component by a qu^er of a wave-length (or indeed by any 
odd multiple thereof) relatively to the other, it will convert plane- 
polanzed light into circularly-polanzed, aud conversely,— in the 
hitter case ■without regard to the azimuth m which it is held. 

The property of circularly-polaxized light whereby it is capable 
of resolution mto oppositely plano-polamed components of equal 
mtensities is possessed also by natural unpolanzed light; hut the 
discrmimation may he effected experimentally with the aid of the 
quarter-wave plate. By this agency the oirc-marly-polanzed ray is 
converted mto plane-polanzed, while the natural light remama 
apparently unaltered. The difficulty which remains is rather to 
explain the physical character of natural light. To this we shall 
presently return ; but in the meantuna it is obvious that the con- 
stitution of natural light is essentially irregular, for we have seen 
that absolutely regular, le, absolutely homogeneous, light w 
n&xwanly {eUiphemy) polarwed 
In discussmg the vibration represented by (2), we have considered 
the amplitudes and phases to be constant ; but m nature this is no 
more attainable than m the case of plane-polanzed light In order 
■Hiat the eUiptio polarization may Be of a definite character, it is 
only necessa:^ that the rabio of amphtudes and the difference of 
p^es should be absolute constants, and this of coui’se is consistent 
with the same degree of zcxegulanty as was admitted for pin-^opf 
vibrations. 

The mtensity of dliptically-polamed light is the sum of the 
intensitiea of its rectangular components. This we may consider 
to be an expenmental fact, as well as a consequence of the theory 
I of transverse vibrations. In whatever form such a theory may be 
adopted, the energy propmted will certainly conform to this law. 

"When the constants m {2) are regarded as subject to variation, 
the apparent intensity is represented by 

M(a*)-f-M(J») (4). 

T/lTe are now in a position to examine the constitution which must Unpolar- 
be ascribed to natural light The conditions to be satisfied are ized light 
that when resolved m any plane the mean mtensity of tho vibra- 
tions shall he mdependsnt of the orientation of tiie plane, and, 
fiirther, that this property shall be unaffected by any previous rela- 
tive retardation of the rectangular components mto which it may 
have been resolved. The origmal vibration being represented by 
a!«acoB(^-a), j^-5oos(^-i3), 

or, as we may wnte it, since tVe are concerned only with phase 
differences, 

X’-am<P, y-Jcos(^-B) . . . (6), 
kt us su^se that the second component w subjected to a retarda- 

K-flSCOS^, • 2/-S 008(0- 5-6) . , . (6), 

m ■which a, b, b will be regarded as subject to rapid variation, 
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while e remains constant If the vibration represented by ( 6 ) be 
now resolved m a direction it', making an angle u with jb, we have 
af — a cos ^ cos 0 ) + J cos (^ - S - e) sm (B 
— [os cos Cl) + 6 sin « cos (5+ e)] cos ^ + J sin « sin (S + e) sin ^ ; 
and the intensity is 

a“cos®«B+5®8in®w+2ffJcos{iisina)Cos(8-l-t) . . (7) 
Of this expression we take the mean, u and e loraaming constant. 
Thus the apparent intensity may be written 
M.{3^) — cos^a + M(&®) sin + 2M[a5 cos (5 + «)] cos u sin « ( 8 ) 
Neces* In order now that the stream may satisfy the conditions laid down 
sary con- as necessary for natural light, ( 8 ) must be independent of w and « : 
ditions. so that 

M(a2)»M(i=) (9), 

M(£i5cos5)-M(a&sin5)«0 . ( 10 )^ 

Jn these equations a® and represent simply the intBTiBiti pg, or 
squares of amphtiides, of the ts and y vibrations , and the other 
two quantities admit also of a simple interpretation. The value of 
y may he written 

j/-5cosScos(;)+5ain5sm^ , . . ( 11 ), 
from which we see that 6 cos 8 is the coefBcient of that part of the 
y vibration which has the same phase as the x vibration Thus 
rt&cosS may he interpreted as the product of the coefficients of 
the parts of the ce and y vibrations which have the same phase. 
Next ST^ose the phase of y accelerated by writing in place 
of 0. We should thus have 

2 ^— - 5 cos 5 ain^ + 5 sin 8 cos ^ , 

and ij58m8 represents the product of the coefficients of the parts 
which are now in the same phase, or (which is the same) the pro- 
duct of the coefficients of the x vibration and of that part of the y 
vibration which was 90“ behind in phase. In general, if 

as-Acos^+A'sm^, y-Jcos^+k'sin^ . ( 12 ), 

the first product is and the second is hlf - h'k 

Let ns next examine how the quantities which we have been 
considermg are affected by a transformation of coorffiuates in 
accordance with the formnlee 

af-iucosw-l-j/sina), -icsma+lfcosa) . (13). 

¥e find 

iB'-cos^{aco 3 «+ 58 uiwoos 8 }-t-sin^. 5 sin 8 smei) . (14), 
2 / — cos ^ - a sm 0 ) -f 5 cos « cos 8 } -i- sin 0 . & sin 8 cos « . (16), 
whence 

amp * of!B'»='a®cos® w+J®sin®(»-l-2ai5coa8sinwooaci) . (16), 
amp®ofy'=a®8m®o)-h&®coa®w-2a6cos8amweo3w . (17). 
In like manner 

lust product- ( 6 ® - a®) sm ea cos « -f a5 cos 8 (cos® a - Bin®«) (18), 

Second product— oJsm 8 (19). 

The second product, representingthe circulating part of the motion, 
IS thus unaltered by the transfoimatiDn. 

Let ns pass on to the consideration of the mean quantities which 
occur m (9), (10), wnting for brevity 

M:(a®)-A, M(5®)-B, M(a5co88)-0, M(a58in8)-D. 

Ikom aO), (17), (18), (19), if A', B', O', D' denote the com- 
pponding quantities after transformation, 

A'— A cos® «+ Bain® «+ 20 cos wain CD .... ( 20 ), 
B'— A8in*w-i-Bcoa®«-20co8®sm» . . . - ( 21 ), 
0'-0(co6?®-s]n®«)-i-(B-A)cos«Bin« . . ( 22 ), 

D'-D (28). 

These formula prove that, if the conditions (9), (10), shown to be 
necessary in order that the light may behave as natural lighi^ be 
satisfied for one set of axes, they are equally satisfied with, imy 
other. It is thus a matter of mdifferenoe with respect to what 
axes the retardation € is supposed to be introduced, and the con- 
ditions (9), (10) ore sufficient, as well as necessary, to chaxactenze 
natural light. 

Reverting to ( 8 ), we see that, whether the light be natural or 
not, its chSacter, so far as e^enmental tests can show, is deter- 
mined l|y the values of A, B, 0, D The effect of a change of axes 
is given by ( 20 ), &c., and it is evident that the new axes may 
always be so chosen that O'— 0 . For this pnipose it is only 
necessary to take a such that 

tan2«=20/(A-B). 

If we choose these new axes as fundamental axes, the values of the 
constants for any others inclined to them at angle w will be of the 
form 

A- Aj cos* « -f- Bin® » ) 

B«AiBm®«+BiCos®<» [ (24). 

C-(]^"Ai)cos(ioain« ) 

If Ai and Bi are here equal, tiien 0-0, A-B for all values of 
». In this case, the hght cannot be distinguish^ fcom natural 
b gbt by mere resolution , but if D be tote, the difference may be 

made appar ent witii the aid of a retarding plate. 

1 Yerdet, Lefont iOptigue Phyti^ Tol.fl. p, 83. 


If Aj and are unequal, they represent the maximum and 
mimmum values of A and B. The mtensity is then a function of 
the plane of resolution, and the liglit may be recognized as partially 
polarized by the usual tests If either A^ or Bj vanishes, me light 
18 plane-polanzed.® 

When several independent streams of light are combined, the 
values, not only of A and B, but also of 0 and D, for the mixture, 
are, to be found by simple addition. It must here be distinctly 
understood that there are no permanent phase-i’elations between 
one component and another Supipose, for example, that there are 
two streams of light, each of which satisfies the relations A-B, 

C-0, but makes tlie value of D finite. If the two values of D are 
equal and opposite, and the streams are independent, the mixture 
constitutes natural light A particular ease arises when each com- 
onent is oucnlarly-polanzed {I)-dbA“±B), one in the nght- 
anded and the other in the left-handed direction The intensities 
being equal, the mixture is equivalent to natural light, hut only 
under the restriction that the streams are without phase-Telation. 

If, on the contrary, the second stream be similar to the first, affected 
merely with a constant retardation, the resultant is not natural, 
but completely (plane) polarized light 

¥e will now prove that the most general mixture of light may Analyma 
be regarded as compounded of one stream of light elliptically- of general 
polarized m a definite manner, and of an mdependent stream of case 
natural light. The theorem is due to Stokes,® but the method 
that we shall follow is that of TerdeL^ 

In the first place, it is necessary to observe that the values of the 
fundamental quantities A, B, 0, D are not free from restriction. 

It wiU be shown that in no case can C? -(- D® exceed AB. 

In equations (2), expressmg the vibration at any moment, let 
®u K «u Ai 1>0 the values of a, &, 0 , )3 during an interval of time 
proportional to nii, and m like manner let the suffixes 2, 8, . . . 

correspond to times proportional to Then 

AB— »ii*Oi® 6 i®+ ma®a2®6j|®-(-. . . +7Jiii?ij(ffli®62®-tao®6i®)+ . . . 

Again, by (12), 

0 — 5BiaiJi(co3aiC03j32-tsinoi8in j8i)4- 

— cos 81 + maCfcA cos S 3 + , 

D— %ai 62 am Si+fliaflAa 8 ^ 083 + > 

where, as before, 

A=A““i> A“A““a) ■■ • 

Thus, 

C®+D®— TOi%i®5i®+9n2®a3®Sj®4- . +%7)isaiJia265C03(Sa-82)-f . . . 

From these equations we see that AB-C?-D® reduces itself to 
a sum of terms of the form 

- 2 iii 5 iaj |53 cos (83 - 81 )] , 
each, of which is essentially positive. 

The only case in which the sum can vanish is when 
82 - 83 - 83 -.. , 

and further A.O]— Sj.Oj— Js Oj— ... 

Under these conditions the light is reduced to be of a definite 
dLpbc character, although the amplitude and phase of the system 
as a lohole may he subject to rapid variation. The elliptic con- 
stants are given by 

J®/c®-B/A, t8n8-D/0. . . . (25). 

In jraneral AB exceeds ^-bD®); but it will always be possible 
to find a positive quantity H, whum when subtracted from A and B 
(themselTes necessarily positive) shall reduce the product to equality 
with C*-bD®, in accomnee with 

(A-H)(B-H)-C®+D® (26). 

The original light may thus he resolved into two groups. For the 
first group the constants are H, H, 0 , 0 ; and for the second A - E, 

B - Hj G, D. Each of these is of a simple character : for the first 
represents natural light, and the second tight elliptically polarized. 

It is thus proved that in general a stream of Itot may be regtoed Stokes's 
as composed of one stream of natural light and of another elliptic- theorem, 
dly-polaiized. The intensity of the natural li^t is 2H, where 
from (26) 

H-KA+B)-iV{{A-B)®+4(C®4-D®)} . (27). 

The dhptic constants of the second component are ^ven by 

S®/a®-(B-H)/(A-H), tanS-U/O. . (28), 
and 

K(aS)-A-H (29). 

If D-0, and therefore by (28) 8-0, the second component is 
plane-polarized. This is re^uded as a particnlar case of dliptio 
pokrization. Again, if A— B, C— 0, the polarization is circular. 

The laws of interference of polarized hgnt, discovered by Fresnel 
and Arago, are exactly what the theory of transverse vibrations 
would lead us to expect, when once we have cleared up the idea of 
uiwlarmd hght Ordinary sources, such as the sun, emit tm- 
polmized light If this be resolved in two oppotite directions, the 

J In this case S, seceuarily yaai^a 

» “On the Compodtlon and KeBOlution of Streams cf Ught from JMarent 
Sonrees,” Camb. P/iil. Ti-ans,, 1853. 4 Lot. eit., p 94. 
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polatized eomponents are not only eaeli irre^ar, but there is no 
permanent phase-relation between them. No light derived from 
one can therefore ever interfere regularly with hght derived from 
the other. If, however, we commence with plone-polanzed light, 
we have only one senes of irregalnnties to deal with. When 
resolved in two rectangular directions, the components cannot then 
interfere, bat only on account of the perpendicularity. If brought 
back by resolution to the same plane of polarization, interference 
becomes possible, because the same senes of irregnlanties are to be 
found in Mth components. 

§21. Sovile Befradion. 

The construction by which Huygens esiplamed the ordinaiy and 
extraordinary refraction of Iceland spar has already been given 
(Light, toI. xiv. p. 610) The wave-surface is in two sheets, com- 
posed of a sphere and of an ellipsoid of revolution, infcontact with 
one another at the extremities of the polar axis. In biaxal crystals 
the wavB-suii^ is of a more complicated character, mcluding that 
of Huygens as a parbcnlar case. 

Wave- It IS not unimportant to remark that the essential problem of 
surface, douhla refraction is to determme the two velocities with which 
plane waves are propagated, when the direction of the normal to 
the wave-front is assigned. When this problem has been solved, 
the determination of the wave-surface is a mere matter of geometry, 
not absolutely uecessary for the explanation of the leading pheno- 
mena, but convement as affording a concise summary of the 
principal laws. In all eases the wave-surface is to be regarded as 
the envelope at any subsequent tone of all the plane wave-fronts 
which at a given instant may he supposed to he passing through a 
particular point 

Direc- In singly refracting media, where the velocity of a wave is the 
tionof same in ml directions, the wave-normal coincides with the my In 
ray. doubly refracting cmtals this law no longer holds good. The 
principles by which tne conception of a ray is justified (§ 10), when 
apphecl to this case, show that the centre of the zone 8;^tem is not 
in general to he found at the foot of the perpendicular upon the 
primary wave-front. The surface whose contact with the primary 
wave-front determines the element from which the second^ dis- 
tnihance amvea with least retardation is now not a sphere, hut 
whatever wave-surfeea is appropriate to the medium, ^e direc- 
tion of the ray, correspondmg to any tangent plane of the wave- 
snrfece, is thus not the normm, but the radius vector drawn from 
the centre to the point of contact 

The velocily oi propagation (reckoned always perpendicularly to 
the wave-front) may he conceived to depend upon the directioB. of the 
wave-front, or wave-normal, and upon what we may call (at any rate 
figuratively) the direction of vibration. If the velocity depmded 
exdusivoly upon the wave-normal, there could be no double, though 
there might be extraordinary, refraction, ^ e , refraction deviating 
from tibelaw of Snell ; but of this nothing is known in nature. The 
fact that there are in general two velocitias for one wave-front proves 
that the velocity depends upon the directiou of vibration, 
hbssnera According to the Huygenian law, confirmed to a high degree of 
viewa accuracy by the ohservatioiis of Brewster and Swan,^ a ray poSirured 
in a priiKupBl plane (t a, a plane passing thioogh the axis) of a 
umaxal orjutal suffers ortoaiy refraction only, that is, propagates 
fiiself with the same velocity in all direetiona. The interpretation 
which Ikeaml put npn this is that the vibrations (understood now 
in a literal sense) are perpendicular to the plane of polarization, 
ttnd that dm velpd^ is conshint because the directiou of vibration 
is hi all cases simiUrly rdated (perpendicular) to the axis The 
fiovnlopinent of this idea in the fertile brain of Fresnel led him to 
the reniarkable ditBovery of the law of refraction m biaxal crystals. 

The hypotheses upon which Fresnel based his attempt at a 
meehanim theory are thus summamed by Verdat*-— 

(1) The vibrations of polarized light are peipendicular to tbo 
plane ofpolajizatiQnj 

(2) The elastic forces called into jday during the propagation of 
a system of plana waves (of recblmear transverse vibrations) differ 
from the elastic forces developed by the parallel displacement of a 
s^Ie molecule only by a constant fimtor, independent of the par- 
ties direction of the plane of the wave ; 

. (6) Wlien a plane wave propagates ifrelf in any homogeneous 
:tEri%m,theDomponentB parmlel tothewave-front of the elasticforces 
Oiled into play by ihe vibrations of the wave are alone operative , 

(dj The TOOoily of a plane wave which propagates itself with 
^ypenHodi*]^ fe any homogeneous medituu is proportional to the 
sqnate roof « tii^ effeetii* component of the elastic force deYdoped 
hy viHati^ , 

IVaaid liilc^ ^ Sfi^ftctlj awire that his theory was deficient 
in rigour, and thett is little to he said in defence of his 
seMiia I^pothesis. N6V*etthefes8,'the great histonoal interest of 
thra theory, and tii# (StpgMS; pxpanment gives to FVegnOl’e 
conclusion as to'tiie mm' of the' wave-surface in hiaxd 
cpystals, render some ajSi&tfet h» *(gk in tto field impera tive. 


The potential energy of displacement of a smgle molecule from Energy of 
its position of eqmhbnuin is ultimately a quadratic function of the displace- 
three components reckoned parallel to any set of rectangular axes. ment. 
These axes may be so diosen as to reduce the quadratic function to 
a sum of squares, so that the energy may be expressed, 

( 1 ), 

where f, ij, (axe the three component displacements. The corre- 
sponding forces of restitution, oDtaaned at once by differentiation, 

Y=lPv, Z-c=C . ; (2). 

The force of Testitntion is thus in general inclmed to the direction 
of displacement. The relation be^een the two directions X, Y, Z 
and {, ij, f IS the same as that between the normal to a tangent 
plane and the radius vector p to the pomt of contact m the eUipsoid 
( 8 ). 

If a®, 6“, are unequal, the directions of the coordinate axes are 
the only ones in which a displacement calls into operation a parallel 
force m restitution. If two of ^e quantities a% IP, (? are equal, 
the dlipsoid (3) is of revolution, and every direction in the plane 
of the equal axes possesses the property in question This is the 
case of a nniaxal crystal. If the tnree quantities a®, J®, c® are all 
equal, tiie medium is isotropic. 

If we resolve the force of restitution in the direction of displace- 
ment, we obtain a quantity dependent upon this direction in a 
mmiTifir readily expressible by means of the ellipsoid of elasticity 
(3) For, when the total displacement is given, this quantity is 
proportional to 

a®£®-HSV+«?^® 

that 18 to say, to the inverse square of the radius vector p in (8). 

We Imve now to mquire in what directions, hmited to a particular Direc- 
riane, a displacement may he so made that the prctjedion of the tions of 
force of restitution upon the plane may be parallel to tbe displace- ■n'bra- 
ment The answer follows at once from the property of the ellip- tion. 
sold of elasticity. For, if in any section of the eUipsoid we have a 
radius vector such that the plane contammg it and the normal to 
the corresponding tangent plane is peipendioular to the plane of 
the section, the tangent Ime to the section must he perpendicular 
to the radius vector, that is, the radius vector must he a principal 
ana of the section. There are therefore two, and in general only 
two, directions in any plane satisfying the proposed condition, and 
these are pmpendicular to one another. liq however, the plana be 
one of those of circnlar section, every line of displacement is sudi 
that the component of the force, resolved parallel to the plane, 
coincides with it. 

According to the principles laid down by Fresnel, we have now 
complete data for the solution of the problem of double refraction. 

If tile direction of the wave-front ha given, there are (m general) 
only two directions of vibration such that a single wave is propa- 
gated. If the actual displacements do not conform to this condi- 
tion, they will be resolved into two of the required character, and 
the components will in general be propagated with different 
velocities. The two directions are the principal axes of the section 
of (8) made by the wave-front, and the velocities of propagation are 
inversely proportional to the lengths of these axes. 

The law connecting the lengths of the axes with the direction 
(Z, m, ») of the plane is a question of geometiw ;® and indeed the 
whole investigation of the wave-surface may be elegantly earned 
through geometrically with the aid of certem theorems of Mac- 
GnU^h respseting apddal surfaces (Salmon, ch. xiv.). For this, 
however, we have not space, and must content ourselves with a 
sfcetifii of the analytical method of treatment. 

If V be the velocity of propagation in direction I, m, n, the wave- 
surface is the envelope ofpmes 

h+my+m-v (4), 

where » is a function of Z, m, n, whose form is to be determined. 

If (A, /i, v) be the corresponding direction of vibration, then 

Zx-f jTiju-l-ni'— 0 . (6), 

According to the pnnciples laid down by Fresnel, we see at once 
that the force of restitution (a®x, Ifip.. (?p), corresponding to a 

K ent unity, is equivalent to a force 'll* along (A, /i, v), to- 
th some force (P) along (Z, rn^-n). Resolving parallel to 
nate axes, we get 

ZP<-a*A-t!®A, ^ 

• • W- 

Multiplying these by Z, tw, n respectively, and takiog account of Law of 
(6), we see that velocity. 




( 7 ) 


is the relation sought for between v and (Z, m, n). In this equa- 
tion i, e are the vdodties when the direction of propagation is 
* See Salmon’s AnofirttoJ Geometry of Three IHmentiotu, Dublin, 1882, 5 102. 
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I -O'! 
=0 - 


. ( 8 ) 


along a!, the former being applicable when the vibration is parallel 
to y, and the latter when it is parallel to x. 

The directions of vibration are determmed by (6) and by t 
consideiation that (Z, m, n), {k, fi, p), and la\ JPn, c®v) he in a 
plane, or (as we may pnt it) are all perpendicnlar to one direction 
(/. 9 , A). 

Thns lf+ mg+nh • 

^f+ ■ 

The determinant expressing the result of the elimination of/ g h 
may be put into the form 

. . (9), 

which with (6) suffices to determine (x, n, v) as a f 
(Z, m, n) 

The fact that the system of equations (6), (8) is symmetrical as 
between (x, n, v) and (J, g, h) proves that the two directiona of 
vibration oorrMponding to a given (I, m, n) are perpendicular to 
one another. 

The direct mvestigation of the wave-surface from (4) and (7) was 
first effected by Ampere, but his analytical process was very labon- 
ous. Preanel had mdeed been forced to content bimsdf with an 
indirect me thod of venfication But m the following investigation 
B of A. Smith ^ the ehmmations are effected with comparatively httle 
trouble 

In addition to (4) and (7), we know that 

?>+m2+ft»=l. . . (10). 

To find the equation to the envelope, we have to differenbate these 
equations, making Z, m, n, v vary. Eliminatmg the differentials 
by the method of multipliers, we ohtam the following — 

a-AZ +B!/(iP-a^) . . (11), 

( 12 ), 

«-An +Bn/(v^-e^) . (13), 

and 

}• 

[nations (11), (12), (18) mnltiphed by i, m, n respectively 
ded, give 

v~A (IB). 

me equations, squared and added, give 
x“+y®-f-s?-A3+B/®. 

If we pnt r® for and for A the value just found, we ohtam 

B-»(r»-i^) (18). 

If these values of A and B be substitnM m (11), 

yS- 


The 

and 


The SI 


a-Zt) 




-Zti 






(17). 


If we substitute this value of Z, and the corresponding values of m, 
71 in (4), wo get 






(18), 


as the equation of the wave-surface. 

By (6) equation (11) may be wntten 
ai-AZ-l-Bp-ix, 

from which and the correspondmg equations we see that iffie direc- 
tion (», y, a) lies in the same ^ane as (Z, 7?i, ?i) and (x, yt, v) 
Hence in any tangent plane of the wave-surface the dmection of 
vibration is that of the line joining the foot of the pK^pendicukr 
and the point of contact (a:, y, g). 

The equation (18) leads to another geometnoal definition of 
Fresnel’s wave-surface. If through the centre of the ellipsoid 
reciprocal to the eUipsoid of elasticity (3), viz., 

.... (19), 

a plane he drawn, and on the normal to this plane two lengths 
be marked off proportional to the axes of the elliptio section deter- 
mined by tile plane, the locus of the pomts thus obtained, the 
apsidal surface of (19), is the wave-surface (18), 

EuBy developed m integral powers of the coordinates, (18) takes 
the form 

• • • ( 20 ). 

The section of (20) by the coordinate plane y « 0 is I 

(a!®+s?-&®)(a%?+£^-a*ir)-0 .... (21), 


representing a circle and an ellipse (fig. 24) That the sections by 
each of the principal planes would be a circle and an ellipse might 
have been foreseen independently of a general solution of the en- 
velope problem The forma of the sections prescribed in (21) and 
the two similar equations are soffi- 
emnt to determme the character of 
the wave-surface, if we assume that 
it IS of the/ourZA degree, and involves 
only the even powers of the coordi- 
nates. It was somewhat in this way 
that the equation was first obtained 
by Eresnel. 

If two of the principal velocities, 
e.g., a and i, are equal, (20) becomes 

(a? -I- y® + 8? - ) (a V -[- a V 
-H:V-a2c=)-0 . (22), 

so that the wave-sur&ce degenerates 
into the Hnygenian sphere and ^ip- 
soid of revolution appropriate to a 
nmaxal crystal The two sheets touch one another at the pomta 
*— 0, y-0, g-±a If e>a, as in Iceland spar, the ellipsoid is 
external to the sphere. On the other hand, u e<a, as m quartz, 
the ellipsoid is mtemaL 

"We nave seen that when the wave-front is parallel to the 
circular sections of (3), the two wave velocities coincide Thus m 
(7), if a®, 5®, c® he in descending order of magnitude, we have 
m-0, , so tiiat 
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(23) 


In mneral, if 8, 8' he the angles which the normal to the actual Optic 
wave-front makes with the optic axes, it may be proved that the dtab , 
diffeience of the squares of the two roots of (7) is given by 

V" V“(®®“*5®)smffsm9' . . , , (24) 

In a ruriaxal crystal the optic axes comade with the axis of 
symmetry, and there is no distinction between 9' and 8 

Smee waves m a biaxal cmtal propagated along either optic iifig 
have but one velocity, it follows that tangent planes to the wave- 
surface, perpendicular to these directions, touch both sheets of the 
surface. It may he proved further that each plane touches the 
suifece not merely at two, hut at an infinite number of points, 
which lie upon a oirde. 

The directions of the optic axes, and the angle included between 
them, are found frequently to va^with the colour of the bght. 

Such a variation is to he expected, m view of dispersion, which 
rendeiB a®, &®, c® functions of the wave-length. 

A knowledge of the form of the wave-surface determmes in all Euygen 
cases the law of refracbon according to the construction of construe 
SujgBBB We will suppose for simphaty that the first medium bon 
is air, and that the surface of separabon between the media is 
plane. The incident wave-front at any moment of time cuts the 
surface of separabon in a straight line. On tiiis Ime take any 
point, and with it os centre construct the wave-snrface in the 
second medium corresponding to a ceriam interval of time At 
the end of this interval the trace of the inadent wave-front upon 
the surface will have advanced to a new posibon, partffiel to the 
former. Planes drawn through this hne so as to touch the wave- 
surface give the positions of the refracted wave-fronts ITone 
other eomd satisfy the two conditions— (1) that the refracted wave- 
front should move within the crystal with the normal veloaty 
suitable to its direction, and (2) that the traces of the incident and 
refracted waves upon the surface of separation should move together 
^e normal to a refracted wave lies necessarily m the pEme of 
incidence but the refracted ray, coinciding with the radius vector 
of the wave-surface, m general deviates from it. In most cases it 
is sufficient to attend to tiie wave normal. 

As m total leflexion by simply refracting media, it may happen Total re- 
that no tangent planes can be drawn to satisly tiie prMcnbed flexion, 
conditions, or that hut one such can he drawn 

When tiie crystal is uniaxal, one wave is refracted according 
to the ordinary law of Snell. The accuracy of both the sphere and 
the elhpsoid of the Huygenian construction has been fully verified 
by modem observations. * 

The simplest ease of pniaxal refraction is when the axis of the 
erystel is perpendicular to the plane of incidence, with respect 
to which every thing then becomes symmetneah The section of 
the wave-surface wim which we have to deal reduces to two con- 
centric circles ; so that ioGi waves are refracted according to the 
ordinal^ law, tiiongh of course with different indices. 

^ In biaxal eryst^ one wave follows the ordinary law of refrac- 
tion, if tiie plane of incidence comade with a principal plane 
of tile crystal This consequence of hia theory was venfied by 
Fresnel himself) and subsequently by Rudberg and otheis. But the 
most remarkable phenomena of biaxal reaction are undoubtedly 


* StoTceai^'oc Roy Soc., vol xx.p, 448,1872, QlazeProok, PXtf. 
p 421 , HnsUnga, Jjner Jom\, Jan. 1888. 
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those discovered by Hamilton and Lloyd, generally knoTO as : 
conical re^tion. 

In general there are two refracted rays, corresponding to two 
distinct waves. But the refracted waves coalesce when they are 
perpen^ctilar to either optic axis, and (as we have seen) this wave 
touches the wave-surface along a circle. Thus corresponding to one 
wave dneetion there are an infinite numher of rays, lying npon a 
cone. The division of a single incident ray into a cone of refracted 
rays is called internal conical refiuetion. If the second face of the 
crystal is parallel to the firet, each refracted ray resumes on emer- 
gence its onginal direction, so that the emergent bundle forms a 
hollow cyhn&r. 

External conical refraction depends npon the singular Mints in 
the pnncipal plane of gx, where the two sheets of the surrace cross 
one another (tig. 24) At such a point (P) an infinite number of 
tangent planes may be drawn to the surface, and each of the per- 
pendiculars from 0 represents a wave direction, corresponding to 
tile smgle ray OP On emergence these waves will be dififerontly 
refracted 3 and thus corresponding to a single internal ray thrae are 
an infinite number of external ravs, lying npon a cone. 

It has already been admitted that the dynamical foundations of 
Fresnel’s theory ate unsonud, and it must be added that the 
rigorous theory of crystalline solids investigated by Caucliy and 
Green does not readily lend itself to the explanation of Fresnel's 
laws of double refraction On this subject the reader should con- 
sult Prof Stokes’s Keport Sir "W. Thomson has recently shown ^ 
that an ongmally isotiopic medium, pressed unequally in differmt 
directions, may be so constituted as to vibrate in accordance with 
Fresnel’s laws. 

It may perhaps be worth while to remark that the equations, 
analogous to (2) § (24), which lead to these laws are 

where a, 5, c ere the principal wave velocities. If we here assume 

and substitute in (26), the condition of transversality leads at once 
to the desirad results. But the equations (26) are not applicable 
to the vibrations of a cr^talline solid. 

In the electromagnetic theory double lefractiou is attnbuM to 
c ceolotropic mductire capacity, and appears to offer no particular 
difficulty. 

If the present position of the theory of double refraction is stall 
somewhat unsatisfactory, it must be remembered that the un- 
CtJrtainty does not affect the general principle. Almost any form 
of wave theory involving transverse vibrations will explain the 
leading phenomenon, viz., the bifurcation of the ray. It is safe to 
predict that when ordinary refraction is well understood there will 
be httle farther trouble over double refraction. 

The wave-velocity is not the only property of light rendered un- 
symmetrical by crystallino structure. In many cases the two 
polarized rays are subject to a different rate of dbsorptum. Tour- 
malines and other ciystals may be prepared in plates of such 
thickness that one ray is sensibly stopped and the other sensibly 
transmitted, and will then serve as polarizing (or analysing) ap 
paatus. Although, for practical purposes Hicol’s pnsms (Light, 
Tol. liv. -p. 612) are usually to be preferred, the phenomenon of 
doiffile absorption is of great theoretical mterest 'Ehe ei^lanation 
is doubtless closely connected with that of double refraction, 

§22 (klmrs OrydaMia PMta. 

"When polarized light is transmitted through a moderately 
thin plate of doubly nrfracting crystal, and is tiien analysed, e,g., 
with a lifiool, brilliant colours are o^n exhibited, analogous m 
their character to the tints of Newton’s scale, with his usual 
acuteness, Toung at once attributed these eolouts to interference 
between the ordinary and extraordinary waves, and showed that 
the thickness of crystal required to develop a given tml^ inversely 
prcporiaonal to the doubly refracting power, was in agreement wia 
thiit view. But the complete explanation, demanding a fhUer 
l^iflwledgB of the laws of interference of polarW light, was reserved 
and Aragb. The subject is one which a^ts of great 
3|0#lo|iS)eitit 3* hub the interest tnrns principally upon the beauty 
-npon the faettity with which many of them may 
^6 must limit ourselves to a bria 
tlrefetl6jw*|f’biietwfwo of the siinplet casea 

The i»(Jffij|it ti|rath»ii being plane-polarized, we will suppose 
that its an angle etvrith the nrinoipal plane oT the 

nystaL , Oa^pteraig lihd ch^tal it » accordingly resolved into the 
two oompoacrite twrestmited by 

"shiueofi^, whete ^-2Tt/T. 


1 " On ObuoI^b aad^hlseii'S SocitrfDe of Sxtrajteous f^rce to fflnlafB dynami- 
ahjr Fresnel's Etnenaaos of Dputie Ee&aetUm,’' fWf. Xm , Fell. 1SS8. 

» See Verflet'B Zaum, voL IL 


In traversing the crystal both waves are retarded, but we are 
concerned only with the diffeienee of the retardations. Denotmg 
the difference by p, we may take as the expressions of the waves on 



costtcos^, 8Uiacos((|)-p) 

It may be remarked that, in the absence of dtspersum, p would he 
mversely proportional to \ ; but in fact there are many cases where 
it deymtes matly from this law. 

Now let the plane of analyaation he inclined at tihe angle B to 
that of primitive polarization (fig 25). Then for the sum of the 
two resolved components we have 

cos a cos (a - jS) cos ^ + sin o sin (a - j9) cos (^i - p) , 
of which the intensity is 

{cos a cos (a- ;8) -j- am a sin (a - jS) cos pj^-f-sm^a ain*(a - j8) sin^jS 
-cos®/3-8in2o8m2(a-)3)sui®ip . . (1) 

If in (1) we write fi+ivm place of ft we get 

8in®j3-l-sin2asm2(a-i8)sin®Jp . (2), 

and we notice that the sum of (1) and (2) is uni^ under all circum- 
stances. The affect of rotating the analyser through 90* is thus 
always to transform the tint into its 
complementary The two complemen- ^ 
tary tints may be seen at the same time 
if we employ a double unage prism. 

In the absence of an analyser we may 
regard the two images as superposed, 
and there is no colour. 

These expressions may be applied at 
once to the explanation of the colours 
of tiim plates of mica or selenite. In 
this case the retardation p is propor- 
tional to the thickness, and approxi- 
matdy mdependent of the precise direction of the light, supposed 
to be nearly perpendicular to the plate, viz , neaily parallm to a 
principal axis of the crystal. 

The most important cases are when B-O, B-iv In the latter 
the field would he dark were the plate removed; and the actual 
intensity IS 

Bin*2BBm*ip (8) 

The composition of the light is thus independent of the azimuth of 
the plate (a) ; hut the intensity vanes greatly, vamriiing four times 
dnnng the complete revolution. The greatest brightness oconi’s 
when the principal plane bisects tide angle between the planes of 
polarization and analysis, li P-0, the light is complementary to 
that represented by (3) 

If two plates be superposed, the retardations are added if the 
azimuths correspond ; but they are subtracted if one plate be rotated 
relatively to the other through 90*. It is thus possible to ohtam 
colour by the superposition of two nearly similar plates, although 
they may be too thick to answer the purpose separately. 

If disperaon be neglected, the law of the colours in (8) is the 
same as that of the raiected tints of Newton’s scale die thick- 
nesses of the plates of mica (acting by double refraction) and of 
air required to give the same colour are as 400 : 1. "When a plate 
is too thick to show colour, its action may be analysed with the 
aid of a spectroscope 

Still thicker plates may he caused to exhibit colour, if the direc- TOngs 
tion of the light within them makes but a small angle with an from 
optio axis. Let us suppose that a plate of Iceland spar, or other uniaxal 
uniaxal crystal (except quartz), cut perpendicularly to the axis, is crystals 
mtetposed between the polari^g and analysing apparatus, and 
that the latter is so turned that the field is orimafly dark The 
ray which nasses perpendicularly is not doubly refracted, so that the 
centre of the field remams dark. At small angles to the optic axis 
the rdative retardation is evidently proportional to the square of 
the inclination, so that the colours are disposed in concentrio tmgs. 

But the mtensity is not the same at the vanous parts of the mrenm- 
ferenca. In the plane of polarization and in the perpendicidar 
plane there is no double refiaotion, or rather one of the refr^ted 
rays vanishes. Along the corresponding lines in the fidd of view 
there m no revival of lighi^ and tiie ring system is seen to be tra- 
vereed by a black cross. 

In many crystals the influence of dispersion is sufficient to 
sennbly modify the ^oportionality of /j to In one variety of 
nniazal apophylhte Hersehel fonnd the nngs nearly achromatic, 
Mieatmg that p was almost independent of \ Under tihese 
crreuinstfflttces a much larger numher of rings than usual became 
visible. 

In biax^ crystals, cut so that the surfaces are equally inclined 
to the optichxes, the nngs take the form of lemnisoates. 

A medium originally isotropic may acquire the doubly refracting Double 
property under the mflnenoe of stram , and, if the strain he Aomo- refraotioi 
genepua, the conditions are optically identical with those found in a due to 
natural crystal The prmoipal axes of the wave-surface coincide stram. 
with those of strain. If the strain be symmetrical, the medinm is 
optically nniaxal. In general, if P, Q, R be the principal stresses, 
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the difference of velocities for •waves propagated parallel to R is 
evidently proportional to (P - Q), and so on 
More often it happens that the storain is not homogeneous. Even 
then the small parts may he compared to crystals, but the optical 
constants vaiy from point to pomt The comparatively feeble 
doubly refracting power thus developed in glass may best be madp. 
evident by the production of the colours of polanzed light. Thus, 
in an experiment due to Bre'wster, a somewhat stout slab of glass, 
polished on the edges, is interposed between crossed Eieols When 
the slab is bent m a plane perpendicular to that of vision, a revival 
of light takes place along the edges, wheie the elongation and con- 
traction 18 greatest If the width (in the direction of vision) be 
sufficient, the effect may be mcreased until the various colours of 
IJewton’s scale are seen. These colours vary from point to pomt 
of the thickness in the plane of bending, the “neutral axis” 
remaining dark. The optic axis, being everywhere coincident with 
the direction of elongation (or contraction), m parallel to the leng& 
of the slab. To this direction the plane of polarization should be 
inclined at about 45° 

Effects The condition of internal strain is not necessarily due to forces 
oi heat, applied from without Thus, if glass originally free from strain 
be unequally heated, the accompanying expansions give nse to 
internal strains which manifest themselves in polanzed light If 
the heating be moderate, so as not to approach the softening point, 
the state oi ease is recovered upon coolmg, and the double refrac- 
tion disappears But if the local temperature he raised fimther, 
the hot parts may relieve themselves of the temporary stram, and 
then upon cooling they and other parts may be left m a condition 
of permanent stram. Sudden cooling of glass heated to the soften- 
ing point leads to a similar result. The outer ports harden while 
the intenor is still at a higher temperature, so that, when the 
whole 18 cooled down, the outside, bemg as it were too large for 
the inside, is in a condition of radial tension and circumferential 
compression. An examination in polanzed light shows that the 
strams thus occasioned axe often very severe If any anall part 
be relieved by fi’acture from the constraint exercised upon it by 
the remainder, the doubly refracting property almost or wholly 
disappears. In this respect unannealed glass differs essentially 
from a crystal, all parts of which are aimilar and independent. It 
may he remarked that it is difficult to find large pieces of glass so 
free from internal strain as to show no revival of l^ht when 
examined between crossed Kicols. 

§ 23 Motaiovy FolartMim 

notation In general a polanzed ray travelling along the axis of a uniaxal 
by crystal undergoes no chan^; but it -was observed by Arogo that, 
quartz, if quartz be used lu this experiment, the plane of polanzation is 
found to he rotated through an angle proportional to the thickness 
of crystal traversed. The subject was fliither studied by Biot, 
who ascertained that the rotation due to a giveu thickness is in- 
versely as the square of the wave-length of the light, thus vaiying 
very rapidly ■with the colour In some, specimens of quartz (callea 
m consequence nght-handed) the rotation is to the righi^ while 
in others it is to the left. Equal thicknesses of right- and left- 
handed quartz may thus compensate one another 
Fresum has shown that the rotation of the plane may he inter- 
preted as indicating a different velocity of propagation of the two 
( ircularly-polanzed components into which ^one-polanzed light 
may always he resolved. In ordinary media the right- and Imt- 
handed circularly-polarized mys travel at the same speed, and at 
any stage of their progress recompound a ray rectilinearly-nolar- 
ized m a fixed direction. But it is otherwise if -idle velodues of 
propagation of the mroular components be even slightly different 
The first circularly-polarized wave may he expressed by 

(i’~rcoa(ni-i;^g), 7ji-rsin(n^- J^z) . (1), 

and the second (of equal amphtude) by 

(^’=‘rcoa(nt~i^X ijj- “y8m(nt-*ss) . . (2). 

The resultant of (1) and (2) is 

f •+ » 2r cos ^(fcj - ij) z 008 {nt - + ^i,) z} , 
u = s?! + i?a- 2r sin J(*s - *i)« oos{ni - J(fcx+^)z} , 

so that 

• • ( 8 ), 

which shows that for any fixed value of z the light is plane-polar- 
ized The direction of this plane, however, vanes ■withas Thns, 
if tan 8, so that 6 gives ■the a^ngular position of the plane m 

reference to f, we have 

. (4), 

indicating a rotation proportional to z. The quantities ^ are 
inversely as the wavelengths of the two drcular components for 
the same penodio time, when the relative retardation amounts 
to an entire period, and then, by (4), 0 -t The 

revolution of the plane tnrongh two right angles restores the 
origmal state of polarization. In quartz the rotation is very rapid, 
amounting in the case of yellow light to about 24“ for each milli- 
nietre traversed. 


It IS interesting to observe with what a high degree of accuracy Delicacy 
the compansou of the velocities of the two waves can be effeotea. of test. 

If the pWe of polarization be determined to one minute of angle, 
a relative retardation of a/10800 is made manifest. If I be the 
thickness traversed, v and v + the two velocities, the relative 
retardation is I8vlv To take an example, suppose that Z—20 
inches, a-tuW ^ exceed 10"®, the feet might 

be detected. 

In quartz the rotation of the plane depends upon the crystalline 
structure, but there are many Iiq^uids, e g., oil of turpentine and 
common syrup, which exhibit a like effect In such cases the rota- 
tion is of course independent of the direction of the light , it must 
he due to some peculiarity m the constitution of the molecules. 

A remarkable connexion has been observed between the rotatory Eight- 
property and the crystallme form Thus Harschel found that m and left- 
many specimens the nght-handed and left-handed varieties of handed 
quartz could be distinguished by the disposition of certain sub- vanetaes. 
ordinate feces. The crystals of opposite kinds are symmetrical m 
a certain sense, hut are yet not superposable. The difierence is hke 
that between otherwise similar nght- and left-handed screws The 
researches of Pasteur upon the rotatory properties of taitoric acid 
have opened up a new and most interesting field of chemistry. At 
that time two isomeno varieties were known, — oidmary tartano acid, 
wkeh rotates to the right, and racemic acid, which is optically in- 
active, properties of the adds shared also by the salts. Pasteur 
found that the crystals oftartaiic acid and of the tartrates possessed 
a nght-handed stnicture, and endeavoured to discover correspond- 
ing bodies with a left-handed structure. Aftermany tnals crystal- 
lizations of the double racemate of soda and ammonia were obtained, 
including crystals of oppoate kinds. A selection of the nght- 
handed specimens yielded ordinary dextro-tartaxic acid, while a 
similar saectiou of the left-handed crystals gave a new vanety— 
bevo-tartanc acid, rotating the plane of polanzation to the left in 
the same degree as ordinary tartanc acid rotates it to the nght. A 
mixture in equal proportions of the two kinds of tartanc acid, 
which differ scarcely at all in their chemical properties,^ reconsti- 
tutes racemic acid. 

The possibility of mdnoing the rotatory property m bodies other- Magnetic 
wise fine from it was one of the finest of Faraday’s discoveries rotation. 
He found that, if heavy glass, bisulphide of carbon, Ac , are placed 
in a magnetic field, a ray of polarized light, propa^ted along the 
lines of magnetic force, snffera rotation. The laws of the pheno- 
menon were coreftilly studied by Yerdet, whose conclusions maybe 
summed up hy saying that in a given medium the rotation of the 
plane for a xay proceeding in any direction is proportional to the 
difference of magnetic potential at the initial and nhal points In 
bisulphide of carbon, at 18“ and for a difference of potential equal 
to uni^ly 0. 6. S., the rotation of the plane of polarization of a ray 
of soda light IS ’0402 mmute of angle. “ 

A very important distinction should be noted between the 
magnetio rotation and that natural to quartz, syrup, Ac. In fjie 
latter the rotation is always right-handed or always left-handed 
with respect to the direction of the ray. Hence when the ray is 
revmsed the absolute direction of rotation is reversed also A ray 
winch traveiues a plate of quartz in one direction, and then after 
reflexion traverses the same thickness again in the opposite direc- 
tion, recovers its onginal plane of polanzation. It is quite other- 
■wise 'wilh the rotation under magnetic force In tms case the 
rotation is m the same absolute dimctiou eveu though the ray he 
reversed. Hence, if a ray be reflected backwards ancTforwards any 
number of times along a Ime of magnetic force, the rotations due 
to the several passages are all accumulated. The non-reversibility 
of light in a magnetized medium proves the case to be of a very 
exceptional character, and (as was argued by Thomson) indicates 
that the magnetized medium is itself m rotatory motion independ- 
ent of the propagation of light through it® 

The importance of polanmetnc determinations has led to the con- Polan- 
trivance of various forms of apparatus adapted to the special require- metrj*. 
ments of the cas& If the lijpt he bright enough, fairly accurate 
measurements may be made by merely rotating a Eicol until the 
Md appears dark Probably the best form of analyser, ■when white 
light IS used and the plane is the same for all the coloured com- 
ponents, is the Jellet,^ formed hy the combination of two portions 
of lodand spar. BytObis instnunentthe field of view is duplicated, 
and the setting is enected ly turning it until the two portions of 
the field, much reduced in brightness, appear eqmUy dark. A 
MTmW rpsnltTs attained in the Laurent, wMch, however, is onlj Laurent 
applicable to homogeneous light In this apparatus, ad^vantage is analyser, 
taken of the action of a half-^wave plate. In passing such a ^te 
the plane of polarization is as it were refledei hy the prmdpal section, 
that IS, rotated until it makes the same angle with the principal 
section as at first, hut upon the further side. The plate covers 
only half of the field of view, and the eye is focuaed upon ths 

1 It wonia seem tliat the two varieties eoeld he chemically fllatlngnlshed only 
hy their relations witli bodies themselrea right-handed or left-handed. 

2Vwis,1885,p 848. 

a Jlariveirs Slettricity and Magnaim, vol. U. chap. xxL 

* A description Is girea in dlazebrook’a Pfvticdl Cgdiu, IiOn(lon,18&8. 
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dividing edge. Tlia planes of polarization of tie two halves of the 
field aiB different imless the ongintd plane be parallel (or perpen- 
dicular) to the principal section. In the Laurent analyser the half- 
wave ^late 13 ngidly combined with a Nicol in such a position Ihat 
the pnncipal section of the latter makes a small but finite angle 
with that of the plate. The consequence is that the two halves of 
tile field of view cannot be blackened simultaneously, bat are 
rendered equally dark when the mstrument la so turned that the 
principal section of the plate is parallel to the plane of original 
polarization, which is also that of the nncoveied half of the field. 
A slight rotation in either direction darkens one half of the field 
and brightens the other half. 

In another form of “half-shade” polariineter, invented by 
Poynting, the half-wave plate of the Laurent la dispensed with, a 
small rotation of one half of the field with respect to the other half 
being obtained by quartz (cut perpendicularly to the axis) or by 

a In the simplest construction the syrup is contained in a 
cell with parallel glass sides, and the division into two parts 
is effected by the insertion of a small piece of plate glass about A 
inch thick, a straight edge of which forms the dividing line. If 
the ^mp be strong, ihe mfference of thickness of A- ®- 

relative rotation ofabout 2“. In this arrangement the sugar ceE 
18 a fixture, and only the Nieol rotates. The reading of the 
divided circle corresponds to the mean of the planes for the two 
h^vea of the field, and this of course differs from the onginal 
position of the plane before entering the sugar. This circumstance 
IS nsually of no importance, the object being to determine the 
rataiwi of the plane of polarization when some of the conditions 
ate altered. 

A discussion of the accuracy ohtainahle in polaiunetiy will ho 
found in a recent paper by LippieL’- 

Soleil’s In Solml’s apparatus, designed for practical use in the estima- 
appa- tion of the strength of sugar solutions, the rotation due to the 

latus. sugar is compensated by a wedge of quarta. Two wedges, one of 

li^t-handed and the other of left-handed qnaxtz, may be fitted 
together, so that a movement of the combination in either direction 
increases the ihickness of one variety traversed and diminishes that 
of the other. The linear movement required to compensate the 
introductum of a tabe of qrxup measures the quantity of sugar 


§ 2i. Dymimal Thtary of Diffi^'ochon. 

The explanation of diffraction phenomena given by I^esnel and 
his followers is independent of special views a^ to the nature of 
the ether, at least in its mam features ; for in the absence of a 
more complete foundation it is impossible to treat rigorously the 
mode of action of a solid obstacle such as a screen. The full solu- 
tion of problems of this kind is scarcely to be expected. Even in 
the much simpler case of sound, where we know what we have to 
deal with, the mathematical difficulties are formidable, and we are 
not able to solve even such an apparently elementary question as 
thS transmission of sound past a ngid infinitely thin plane screen, 
hounded by a straight edge, or perforated with a circular aperture, 
^t, without entering upon matters of this kind, we may inquire 
in what manner a primary wave may be resolved into elementary 
secondary waves, and in particular as to the law of intendi^ and 
polarization in a secondary wave as dependent upon its direction of 
ppopagaiimi;, and upon the character as regards polanzation of the 
primary wave. This questmu is treated by Stokes m his '‘‘Dynamical 
, uSteory of Diffbction’^* on the basis of the elastic solid theory, 
Equa- Let sc, «, * be the coordinates of any particle of the medium in 
tions for fts natmiQ state, and f, C the displacements of the same partiele 
eladie at the end of time i, measured in the directions of the three axes 


where a* and 5® denote the two arbitrary constants. Put for ahert- 





„ ..... ( 1 ), 

by the quantity multiplied by 5®. According to 
the three equations of motion are 

. ..... ( 2 ). 

It ill to be (diaervad that 5 denotes the dilatation, of voiome of the 
eleme&t mtuaied at (a;, y, e). In the liTriiting case in which the 
medinmm t^pasied as absolut^y incompr^^le 8 vanishes; but, 
in order thd; equatiepa (2) may preserve their generality, we must 


suppose a at the same time to become uidnite, and replace a®S by 
a new function of the coordinates 

These equations simplify very much m their application to plane Plane 
waves It the ray be parallel to OX, and the direotiou of vibration waves, 
parallel to OZ, we have {—0, i?=0, while f is a function of a; and 
t only. Equation (1) and the first pair of equations (2) are thus 
satisfied identically The third equation gives 



of which the solution is 

C-/(W-®) U) 

where/ is an arbitrary ftinction. 

The question as to the law of the secondary waves is thus Stokes’s 
answered by Stokes. “Let |««0, ij-0, he the dis-lawof 

placements corresponding to tiiB incident light, let Oj be any point secondary 
m the plane P (of the wave-front), on element of that plane wave, 
adjacent to Oi , and consider the disturbance due to that portion 
omy of the incident disturbance which passes continually across dS. 

Let 0 he auy point in the medium situated at a distance from the 
point Oi which is large in comparison with the length of a wave ; 
let OjO-j., and let this line make an angle B with the direction of 
propa^tion of the incident light, or the axis of a, and <p with the 
direction of vibration, or axis of z. Then the displacement at 0 
will take place in a direction peraendieular to 0^0, and lying m 
the plane £0,0 , and, if be the displacBment at 0, reckoned 
positive m the direction nearest to that m which the incident 
vibrations are reckoned positive, 


In particular, if 
we tiiall have 


f ^(1 + cos fl) sin ip/X6l ~ 1 ) 
/(M-a:)— csm^(J4-*) . . 

C' - ^ ( 1 + cos e) sin ^ cos Y (64 - »•) ■ 


■ (B). 
. ( 6 )." 


« Trma., 18ac,p. 880. 

s Ciwnfr. nH, Trani,t vol lx. B.l» wjniBtjVol fl.jp, 348. 


It 18 then verified that, after integration with respect to cfS, (6) 
gives the same distorbance as if the primary wave had been sup- 
posed in pass on unbroken. 

The occurrence of sm^ as a factor in (6) shows that the relative 
mtenaitms of the primary light and of tiiat diffracted in the direc- 
tion 9 depend upon the condition of the former as regards polar- 
ization. If the direction of prunaiy vibration he perpendicular to 
the plane of diffraction (containmg both primary and secondary 
rays), but, if tiie primary vibration be in the plmie of 

dif&action, sin ^-cos 8, This result was employed by Stokes as a 
critenon of the direction of vibration ; and nis experiments, con- 
ducted witii ^tings, led him to the conclusion that the vibrations 
of polanzed tight are executed in a direction perpendicular to the 
pirns (ff polaimtion. 

The&ctor (1+cosff) shows in what manner the secondary dia- 
turhance depends upon the direction m which it is propagated with 
reroeetto the front of the pnmary wave. 

If, as suffices for all practical purposes, we limit the applicatioii 
of -^e formulee to pomts in advance of the plane at which the wave 
IS supposed to be broken up, we may use simpler methods of resolu- 
tion mn that above considered. It appears indeed that the 
purely mathematical question has no definite answer. In illustra* Analogy 
tion of this the analogous problem for sound may be referred to. of sound. 
Imagine a flexible lamina to be introduced so as to coincide with 
the plane at which resolution is to he effected. The introduction 
of the lamina (supposed to be devoid of inertia) will make no differ- 
ence to the propagation of plane parallel sonorous waves through 
the position which it occnpies At every pomt the motion of the 
lamina will he the same as would have occurred m its absence, 
pressure of the waves impmging from behind being just wl^t is 
required to generate the waves in front, Fow it la evident that 
the aerial motion in front of the lamina is determined by wbat 
happens at the lamina without regard to the cause of the motion 
there existing. Whether the necessary forces are due to aenal 
pressures acting on the rear, or to forces directly impressed from 
without, is a matter of mdifiference. The conception of the lamina 
leads immediately to two schemes, according to whidi a pnmaiy 
wave majr be supposed to be broken np. In the first of these the 
element dB, the effect of which is to he estimated, is supposed to 
execute its actual motion, while every other element of the plane 
lamina is main t ained at rest. The resulting aerial motion in front 
is readily calculated ; * it is symmetncal with respect to the origin, 

% e., independent of 6, When the secondary disturbance thus ob- 
iained is integrated with respect to dS over, the entire plane of the 
lamina, the result is necessarily the same as would have been 
obtam^ had the p:^ary wave been supposed to pass on without 
resolution, for this is precisely the motion generated when every 
dement rf the lamina vibrates with a common motion, equal to 
that attributed to oS. The only assumption here involved os the 
evidentiy legitimate one that, wh en two systems of vanoudy distn- 
* Thforn 0/ Sauna, § 378 
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buted motion at tlie lamina are superposed, the corre^ndmc 
motions in front aie superposed also. 

Vanons The method of resolution just described is the simplest, but it 
methods is only one of an indefimte number that might be proposed, and 
of reso- which are all eq^ually legitimate, so long as the question is regarded 
lution, as a merely mathematical one, without reference to the physical 
properties of actual screens. If, instead of supposing the motion 
at dS to be that of the primary wave, and to be zero msewhere, we 
suppose the force operative over the element dS of the lamina to be 
that corresponding to the primary wave, and to vanish elsewhere, 
we obtain a secondary wave following quite a different law^ In 
this case the motion m different directions vanes as cos 0, vanishmg 
at right angles to the direction of propagation of the pnmary wave. 
Here apm, on integration over the entire lamina, the aggregate 
effect of the secondary waves is necessarily the same as that of tiie 
pnmary. 

Impressed In order to apply these ideas to the investigation of the secondary 
force wave of light, we req^uue the solution of a problem, first treated 
by Stokes, 2 viz , the determmation of the motion in an infinitely 
extended elastic solid due to a locally applied pemdic force. If 
we suppose that the force impressed upon the element of mess 
Ddxdidz^ 

being everyv^ere parallel to the axis of Z, the only change required 
in our equations (1), (2) is the addition of the term Z to the second 
member of the thi^ equation (2) In the forced vibration, now 
under consideration, Z, and the quantities ij, f, 5 expressing lie 
resulting mobon, are to be supposed proportional to e*"*, where 
i-V ( - 1), and n— 2ir/T, r being the periodic tune. Under these 
circumstances the double differentiation with respect to t of any 
quantity is equivalent to mnltiphcation by the factor - n®, and tibus 
our equations take the form 

(&V+7i®){+(a®-J»)2=0 

(J-V+7i»)p+(a®-6»)|-0 

It will now he convenient to introduce the quantities Wi, Wj, Wg, 
which express the rotatvm of the elements of the medium round axes 
parallel to those of coordinates, in accordance with the equations 

^ dy dx' ^ dz dy' dz ‘ ' 

In terms of these we ohtam from (7), by differentmtion and subtrac- 
tion, 

(6V+JiVs-0 ) 

{WvHn^)rc^~dZldy [ . ( 9 ). 

(6®V»+?i=)«s — dZjdx] 

The first of equations (9) gives 

wj'O . . . . (10). 

For wjwe have 

where r is the distance between the element dxdydz and the point 
where w, is estimated, and 

j5:=n/&-2Vx . ... (12), 

\ being the wave length. 

Force We will now introduce the snppoaition'that the force Z acta only 
locally within a small space of volume T, situated at (aj, y, «), and for 
applied, simplicity suppose that it is at the origin of coordinates that the 
rotations are to be estimated Integrating by parts m (11), we get 

in which the integrated terms at the limits vanish, Z being finite 
only wi^in the region T Thus 

Since the dimensions of T are sup^sed to be very small in com- 
parison with the factor j is sensibly constant; Bothai^ 

if Z stand for the mean value of Z over the volume T, we may 
write 

TZ y dfg-^\ 

7 

Inlike manner we find 

r dr\ r ^ ^ 

From (10), (18), (14) we see that, os might have been expected, 
the rotation at any pomt is about an axis perpendicular both to 


the direction of the force and to the line joining the point to the 
source of disturbance If the resultant rotation be w, we have 
TZ V(ar^-f-ir) d TZsin^ 

r r } i^rlP dr\ r ) ’ 

0 denofang the angle between r and s In differentiating e-^'/r 
with respect to r, we may neglect the term divided by r® as nltogetber 
insensible, kr bemg an exceedingly great quantity at any moderate 
distance from the ongiu of disturbance. Thus 
-ifc. TZsin^ e~^ 




(Ifi), 


which completely determines the rotation at any point For a dis- 
turbing force of given integral magnitude it is seen to he eveir- 
where about an axis perpendicular to r and the direction of the 
force, and in magnitude dependent only upon the angle (^) between 
these two directions and upon the distance (r) 

The intensity of light is, however, more usually expresed in 
terms of the actual displacement in the plane of the wave This 
displacement, which we may denote by is m the plane contaimng 
z and r, and perpendicular to the latter Its connexion with w is 
expressed by w^d^/dr, so that 

TZsin^ 

^ ” 4xJ® r • • ■ ^ 

where the factor e*"* is restored 

Betainmg only the real part of (16), we find, as the result of a 
local application of force equal to 

DTZcosni ... . (17), 

the disturbance expressed by Eesultirig 

TZsin^ cos [nt- hr) .,q\ dutnrb- 

• ante. 


f'-- 


4:rJ' 


iIioe,tU., equation (10). 
s Tilts Bolntlon may tie ve 
wUchiaO 


Tlie occnirence of sin^ shows that there is no disturbance radi- 
ated in the direction of the force, a feature which might have been 
anticipated from considerations of symmetry 

We will now apply (IS) to the investigation of a law of secondary 
disturbance, when a pnmary wave 

Bin {nt-kx) . . . (19) 

13 supposed to be broken up m passing the plane sc-O The first 
step 18 to calculate the force which represent the reaction between 
the parts of the medium separated by !c=0 The force operative 
upon the positive half is parallel to OZ, and of amount per unit of 
area equal to 

- IPD d(jdx = l^kT) cos nt ; 

and to this force acting over the whole of the plane the actual 
motion on the positive side may be conceived to be due. The 
secondary disfaii banco corresponding to the element iS of the plane 
may be supposed to be that caused by a force of the above magni- 
tude acting over rfS and vanishing elsewhere, and it only remains 
to examine what the result of such a force would be. 

How it is evident that the force m question, supposed to act Law of 
upon the positive half only of the medium, produces just double of seeondarj 
the effect that would be caused by the same force if the medinm wave, 
were undivided, and on the latter supposition (being also localized 
at a point) it comes imder the head already considered According 
to (18), the effect of the force acting at dS parallel to OZ, and ol 
amount equal to 

25®feDi2Scosnf, 

will be a disturbance 

f'-^^|^cos(7ii-Z!r) . . . . (20), 

r^rd being had to (12) This therefore expresses the secondary 
disturbance at a distance r and m a direction mabng an angle ^ 
with OZ (the direction of pnmary vibration) due to the element ifS 
of the wave-front 

The proportionality of the secondary disturbance to sm<(> is Compan- 
common to the present law and to that given by Stokes, but here son with 
there is no dependence upon the angle 8 between the pnmary and Stokes’s 
secondary rays. The occurrence of the factor (X}')"\ and the law. 
necesBity of supposing the phase of the seconda^ wave accelerated 
by a quarter of an undulation, were first established by Archibald 
Smith, as the result of a comparison between the primary wave, 
supposed to pass on without resolntion, and the integrated effect 
of all tiie secondary waves (§ 10) The occurrence of factors such 
as sin ^ or ^(1 + cos 6), in the oxpresmon of the seconda^ wave 
has no inflnmcB upon the result of the integration, the e&cts of 
all the elements for which the factors differ appreciably &om nnity 

T^e chom bel^een various methods of resolution, all mathe- 
matiially admissible, would be guided by physical considerations 
respecting fte mode of action of obstacles. Thus, to refer again 
to tile acoustical analogue m which plane waves are inddent upon 
a perforated rigid screen, the circumstances of the me are best 
represented by tilie first method of rraolation, leading to symme- 
tricsd secondary waves, in which the normal motion is supposed to 
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be zero OTei the nnperforated parts. Indeed, if the aperture la yery 
gniitn, thia method gives the correct result, save as to a constant 
factor. In lilfft manner our present law (20) would apply to the 
kmd of obstruction that would be caused by an actual physical 
division of the elastic medium, extending over the whole of the area 
supposed to bo occupied by the mtercepting screen, hut of course 
not extending to the parts supposed to be perforated. In the 
present state of our i^orance this law seems to be at least as 
plausible as any other. 

§ 25 27i6 Diffraction of Light iy Small Fartveles, 

The theory of the diffraction, dispersion, or scattermg of 
light by small particles, as it has variously been called, is of im- 
portance, not only from its hearings upon fnndamental optical 
hypotheses, hnt on account of its application to explain the ongin 
and nature of the light ftom the ^y. The view, su^ested by 
Newton and advocate m more recent tunes by such aumonties as 
Eerschel’- and Olausins,® that the light of the sky is a blue of the 
first order reflected from aqueous pai^cles, was connected with, the 
then prevalent notion that the suspended moisture of clouds and 
mists was in the form of vesicles or bubbles. Erperiments such 
as ^ose of Bmoke^ pomted to a different conclnsion. 'When a 
weak alcoholic solution of mastic is amtated with water, the pre- 
cipitated gum scatters a blue light, obviously sunilar in character 
to that from the sky Not only would it be unreasonable to 
attribute a vesicular structure to the mastic, but (as Brooke 
remarked) the dii^eised light is much richer in quaUly than the 
blue of the flmt order. Another point of great importance is well 
brought out in the experiments of Tyndall* upon clouds precipitated 
by the chemical action of hght. "l^enever the partidea are suffi- 
ciently fine, tile light emitted laterally is blue in colour, and, in a 
direction perpendicular to the incident beam, is emi^letely polarvud. 

About the colour there can he no jpnmo facie difficulty ; for, 
as soon as the question is raised, it is seen that the standi of 
Imear dimension, with reference to which the particles are called 
small, is the wave-length of hght, and that a ^ven set of particles 
would (on any conceivable view as to their mode of action) produce 
a continually increasmg distuibance as we pass along the spectrum 
towards the more refrangible end. 

On the other hand, mt the direction of complete polarization 
should he independent of the refracting power of the matter com- 
posing the doud has been considered mysterious. Of course, on 
the theory of thin plates, this direction would he determined by 
Brewster’s law ; hu^ if the particles of foreign matter are small in 
all their dimensions, the (^umstances are materially different 
from those under which Brewster’s law is applicable. 

The investigation of tins question upon the elastic solid theory 
will depend upon how we suppose the solid to vary from one opticm 
medium to another. The slower propa^tion of light in glass or 
water than in air or vacuum may he attitonted to a greater density, 
or to a less liguiity, in the former case; or we may adopt the more 
complicated supposition that both these quantities vary, subject 
only to the condition which restricts the ratio of velocities to 
equality with, the known refractive index. It wiH presently appaur 
that the oimnal hypothesis of Fresnel, that the ngidiiy remains 
the some in Doth med^ is the only one that can he reconciled with 
the frets , and we will therefore investigate upon this basis the 
nature of the secondary waves dispersed by small particles 

Conceive a beam of plane polarized light to move among a 
number of particles, all small compared with any of the wave- 
Imigtba. Aceofrdmg to onr hypothesis, the foreign matter may he 
supposed to load tethm; so as to increase its inertia without 
altering its remstance to distortion. If the particles were away, 
the wave would paw on unbroken and no light would ha emitted 
laterally. Even with the particles retarding the motion of the 
ttther, the same will be true ifi to counterbalance the increased 
inertia, suitable forces are caused to act on the aether at all points 
where the inertia is altered. These forces have the same period 
and direction as the nndisturhed luminous vibrations themselves. 
The light actually emitted laterally is thus the same as would he 
caused by forces exactly the opposite of these acting on the mn diu m 
otherwise free from disturlance, and it only remains to see what 
tte effect of such force would he. 

On acoount of the smallness of the particles, the forces acting 
Ikctms^oiEt tiia volume of any individual particle are all of the 
seme latestity and dirootion, aud may be considered as a whole. 
'Em detmiafaiatioii of the motion in the cether, due to the action of 
a periodia foree^at tt gdven pointi is a problem with which we have 
recently bean oelciiidea (§ Ifi). Buf, before applying the solution to 
A mathCmatiraal' ihvastmtioii of the present question, it may 
well to conside^^tiLe‘ matiwt for a few inoments aom a more general 
point of viewv 

In the first p^ade, there is netteassarily a oomplete aymmetry round 
the direction of the foto#. The ‘d^uriphufi^ Cousmtmg of traua- 

• Poffff. Atifk, T(k. IcdL bem, Ixtirtai tJrelle, vSls, xxxlv,, ixxvi. 
»PW.An»,,T0ltaiCB. * miriL P.888 


verse vihrations, is propagated outwards in all diiectiona from the 
centre; and, in consequence of the symmetry, tlie direction of 
vibration m any ray lies in the plane conta inin g the ray and the 
iLTia of symmetry ; that is to say, the direction of vibration m the 
scattered or diffracted ray makes with the direction of vibration in 
the mmdent or primary ray the least possible angle The ^mmetry 
also requires that the intensity of the scattered light should vaniBli 
for the my which would he propagated along the axis , for there 
IS nothing to distinguish one direction transverse to the ray from 
ano&OT. The application of this is obvious Suppose, for dis- 


tinctness of statement, that the pnmary ray is vertical, and that 
the plane of vibration is that of the meridian. The intensity of 
the tight scattered by a small particle is constant, and a ma xim um, 
for rays which he m the vertical plane running east and west, 
wlule there is no scaMered ray amg the north and south line 
is. the pnmary ray is unpolanzed, the light scattered north and 
south IS entirely due to that component which vibrates east and 
west, and is perfectly polanxed, the diraction of ite vibra- 

tion 'being also east and west Similarly any other ray scattered 
horizont^y is perfectly polarized, and the vibration is performed 
in the honzontal plane. In other directions the polarization 
becomes less and less complete as we approach the vertical. 

The observed facts as to polarization are thus readily explained, 
and the general law connecting the intensity of the scattered hght 
with the wave-length follows almost as easily from considerations 
of dimensions. 

The object is to compare the intensities of the incident and Method 
scattered tight, for these will dearly be proportional. The number of dimen- 
(i) expressing the ratio of the two amphtudes is a function of the sions. 
following quantities — (T) the volume of the disturbmg particle , 

(r) the distance of the pomt under consideration from it , (a) tho 
wave-length, (&) tho velocity of propagation of light, (D) and (D') 
the ongmal and altered densities of which the first iiiree depend 
only upon space, the fourth on space and time, while the fifth and 
aiifii introduce the consideration of mass Other elements of the 
problem there are none, except mere numbers and angles, which 
do not depend upon the fundamental measurements^of space, time, 
and mass. Since the ratio (t), whose expression we seek, is of no 
dimensions in mass, it follows at once that D and D' occur only 
under the form D D', which is a simple number and may therefore 
be disregarded. Ifi remains to find how i vanes with T, r, b. 

Now, of these quantities, 5 is the only one dependmg on time ; 
and therefore, as « is of no dimensions m time, b cannot occur in its 
expression. 

Moreover, since the same amonnt of energy is propomted across 
all spheres concentno with the particle, we recognize that i varies 
as r It IS equally evident that i vanes as T, and therefore that it 
mnst he proportional to T/Xr, T hemg of three dimensions in space. 

In passing from one part of the spectrum to another, x is the only 
quantity which vanes, and we have the important law •— 

'^en light is scattered by particles which are very small com- Law of 
pared with any of the wave-lengths, the ratio of the amphtudes of inten- 
the vibrations of the scattered and mcident lights vanes mversely sities. 
as the square of the wave-length, and the ratio of intemtm as the 
inv^ fourth power. 

The light scattered from small particles is of a much richer blue 
than the bine of the first order as reflected from a very thin plate 
From the general theory (§ 8), or by the method of dimensions, it 
IS easy to prove that in the latter case the intensity vanes as X"“i 
instead of X’*. 

The pmciple of energy makes it dear that the light emitted Intensity 
laterally is not a new creation, but only diverted from the main of trans- 
stream If I represent the intensity of the pnmary light after nutted 
traversing a thickness z of the turbid medium, we have hght 

dl-‘~hl\-*dx, 

where % is a constant independent of X On integration, 

log(I/Io)--Ax-*a! , . . . (1), 

if Iq correspond to ar-O,— a law altogether similar to that of 
absorption, and showing how the light tends to become yellow and 
finely red as the thickness of the medium increases ® 

Captain Abney has found that the above law agrees remarkably 
wdl with his oDservatious on the transmission of light througn 
water in which particles of mastic are suspended.® 

We may now mvestigate the mathematical expression for theMatbema- 
dflsturhance pronagated m any direction from a small particle upon tioal m- 
which a beam of hght strikes, let the particle be at the origin of vestaga- 
coordmates, and let the expression for the primary vihration he tiou. 

f-*ain(7if-fe!) . . ... (2). 

The acesleratioE of the element at the ongm is - n* sin ; so that 
tho foree which would have to he apphed to the parts where the 
density is B' instead of D), m order that the waves might pans on 
undistobed, is per unit of volume, 

-(D'-D)ft®sin7ti. 


# » On the light from aieSky, Its Ptflarisatloii and Oolonr,” Phil, ifoff., Feb, 
1871. » iVoc. .Bo|/. Foe , May 1886, 



WAVE THEOEY 


456 


To obtain the total force which must be supposed to scl^ the factor 
T (representing the volume of the particle) must be introduced. 
The opposite of this, conceived to act at 0, would give the Bftmg 
disturbance as is actually caused by the presence o! the particlfl. 
Thus by (18) (§ 24) the secondary disturbance is expressed by 
D'-D sm (j) smint-Tcr ) 

D iirW r 

The preceding investigation is based upon the assumption that 
in passing from one medium to another the rigidity of the aether 
does not change. If we forego this assumption, the question is 
necessarily more complicated , but, on the supposition that the 
changes of ngidity (AN) and of density (AD) are relatively smiu, 
the results are fairly simple. If the primary wave be represented 

^ (4). 

General the component rotations in the secondary wave are 


/ aD a J aN 


“ 4ir 


(5), 


( 6 ) 


The 


Either 
AN or 
AD var 
ishes. 




^ 1 for the resultant rotation in the general case would 

be rather complicated, and is not needed for our purpose It is 
easily seen to be about an axis perpendicular to the scattered lay 
(ar, y, «), inasmuch as 

aJWi+j/Wa+gWs^O 

Lot us consider the more special case of a ray scattered normally 
to the incident ray, so that ai- 0. We have 

/a-\T\2«3 

(7). 

If AN, aD be both finite, we learn from (7) that tho-e is no 
direction peipendioular to the primary (polanz^) ray m which the 
secondary light vanishes. Now experiment teUa os plainly that 
there is snch a direction, and therefore we are driven to the conclu- 
sion that either AN or aD must vanish 
The consequences of supposmg AN to be zero have already been 
traced. They agree very weU with experiment, and require us to 
suppose that the vibrations are perpendicular to the plane of 
polarization So far as (7) is concerned the dtemative supposition 
that aD vanishes would answer equally well, if we suppose the 
vibiationa to be executed in the plane of polarization ; hut let ns 
now revert to (5), which gives 


PaN yz , PaN xy 

-TP’ 


+ir"p~ ■ 

According to these equations there would be, m all, six directions 
from 0 along which there is no scattered hght,— two along the axis 
of y normal to the original ray, and four (y-0, z-ia:) at angles 
of 45° with that ray. So long as the partioles are small no such 
vanishing of hght in ohhgue directions is observed, and 
Z we are thus led to the conduaion that the hypotheas of 
an must I a finite aN and of vibrations in the plane of polarization 

vamsL oj cannot he reconciled with the facts. No form of the 

elastio sohd theory is admissible except that in which 
' vibrations are supposed to be perpendicular to the 
plane of polanzation, and the dif- 
ference between one medium mid 
another to be a difiference of density 
on^.® 


Cylin- 

drical 

obstmo- 



H«.2( 


lefore leaving this subject it may 
be instructive to show the applica- 
tion of a method, similar to that 
used for small particles, to the case 


of an obstructing cylinder, whose axis is parallel to the fronts of 
the primary waves. We wiH suppose (1) that the variation of 
optical properties depends upon a Mferenoe of density (D'-D), 
and is smailLm amount, (2) that the diameter of the cylinder is 
venr small in comparison with the wave-length of hght. 

Let the axis of the cylmder be the axis of z (fig 26), and (as before) 
let the incident light he parallel to sc. The onginal vibration is 
thus, in the principal cases, parallel to either z or y. We will tate 


1 In strlotness the force most be eappoaed to act upon the niediimiinUs actual 
oondlUon, whereas in (18) the medium Is supposed to he ahsolutely uniform. It 
is not difficult to prove that (8) remains unaltered, when this drcnmstance Is 
taVon Into account, and it la evident In any case that a correction would d^end 
Upon tJiB BUiiftre of (D^— D)« 

* See a paper, “to the Scattering of Light hy Small PaitlcleB," PM Mag , 
June 1871 


first the former case, where the disturbance due to the cylinder must 
evidently be symmetncal round OZ and parallel to it Th e element 
of the disturbance at A, due to PQ(£Zz), will be proportional to dz 
in amphtude, and will be retarded m phase by an amount corre- 
sponding to the distance r In calculating the efifect of the whole 
bar we have to consider the integral 

/”°dz , f s /'“fZrsin (jif-Jtr) 

The integral on the left may be treated as ui § 16, and we find 


j: 


sin (?ii - *?') dz-= V (x/R ) sm {7it -JcR-iir), 


showing that the total effect m retaided hehmd that due to the 
central element at 0. We have seen (3) that, if <r be tbe sectional 
area, the effect of the element PQ la 

W ~3 va-deamdt . , , , . 

sin {nt- hr), 

where ^ is the angle OPA. In stnctness this should be reckoned 
perpendicular to PA, and therefore, considered as a contribution to 
the resultant at A, ^ould be multiphed by sm^. But tbe factor 
sin®^, being sensibly equal to unity for tbe only parts which are 
really operative, may be omitted without influencmg the result 
In this way we find, for the disturbance at A, 




(9), 


corresponding to tbe mcident wave sm {nt - lex). 

When tile onginal vibration is parallel to y, the disturbance due 
to tils cylmder wiU no longer be symmetncal about OZ If a he 
the angle between OX and the scattered ray, which is of course 
always perpendicular to OZ, it is only neceskiy to introduce the 
factor eos a m order to make the previous egression (9) applicable. 

The investigation shows that the hght diffracted by an ideal wire- 
grating would, according to tbe prmoiples of Fresnel, follow the 
law of polarization enunciated by Stokes, On tbe other hand, this 
law would be departed from were we to suppose that there is any 
difference of nudity between the cylmder and the surrounding 
medinm. 

§ 26 Bejlexum and Befractum. 

So far as the directions of the rays are concerned, the laws of 
reflexion and refraction were satisfactorily explamed by Huygens 
on tbe pnnaples of the wave theory. The question of the amouni 
of hght reflected, as dependent upon the cmracters of the media 
and upon the angle of mcidence, is a much more difficult one, and 
cannot be dealt with a ynmn, without special hypotheses as to the 
nature of the luminous vibrations, and as to the cause of the differ- 
ence between various media. By a train of reasoning, not stnotly 
dynamical, but of great ingenmty, Fresnel was led to certam Fresnel’s 
formulae, since known by his name, expressing the ratio of the re- formulae, 
fleeted to the incident vibration in terms of one constant ijj.). If 
B be the angle of lumdence and 8i the angle of refraction, I^esnel’s 
expression for light polarized m the plane of mcidence is 

( 1 ), 

8in(6-f6i) ' 

where the relation between the angles 9, 6j, and y, (the rdative re- 
fi-active mdex) is, as usual, 

sin 6-/1 sm6i . . (2). 

In hke manner, for hght polanzed perpendicnlaily to the plane of 
ineidencei Fresnel found 

(S). 

tan(fl-l-fli) ' 

In the particular ease of peiyendicular incidence, both fonnulsa 
comcide with one previously given by Yonng, viz., 

(i^-l)/(M+l) W- 

Smee these formulea agree fairly well with observation, and are 
at any rate the simplest that can at all represent the facts, it may 
be advisable to consider their sigmAcance a httle in detail As 0 
increases from 0 to Jt, the erne-formula increases from Young’s 
value to unity. We may see this most essily with the aid of a 
shght transformation 

8m(0-0i) l-tsn0i/tan0 /i-coa0/coa0] 
sm (0 0j) 1 4- tan 0i/ tan 0*"/i 4- cos 0/ cos 0^ 

Now, wntmg cos6/cos0i m the form 

l-sm®0 ) 


x/li 


l-/f®8m®6 ) ’ 

that, as 0 increases from 0 to cos 0/cos0i dimin- 
ishes continuously from 1 to 0, and therefore (1) increases from 
(jb-1)/(/i 4-1) to unity. 

It IS quite otherwise with the tangent-formula. Commencing; at 
Young’s value, it diminishes, as 0 increases, until it attains zero, 
when 04-01—^, or sin 0i»cos0 ; or by (2) tan0=/t. This is the 
polanzmg an^e defined by Brewster, It presents itself here as the 
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angle of ineidBnce for 'w'hicli there is no reflexion of the polarized 
Ti^ t under consideration As the angle of incidence passes throngh 
the polarizing angle, the reflected vibration changes sign, and 
increases in numeric^ value until it attains unity at a grazing 
incidence (0-i>r). . , . , , t v 

'otal "We have hitherto supposed that the second medium (into ■which 
jflenon. the light enters at the refracting surface) is the denser. In the 
contrary case, total reflexion seta in as soon as sin at which 

pomt becomes imagmary. ¥e shall be able to follow this better 
in connexion with a mechanical theory. 

If light falls upon the first surface of a parallel plate at the 
polatimg angle, the refracted ray also meets the second surface 
of the plate at the appropriate polanzmg angle. For if |tt be the 
index of the second medium relatively to the first, the tangent of 
the angle of incidence, whach is also the cotangent of the angle 
of refraction, is equal to y, At the second snrface (the third 
medium being the same as the first) the angles of incidence and 
refraction are interchanged, and therefore the condition for the 
polarizing ni'gla is satisfied, since the index for the second reftac- 
tion IS yr\ 

)bhque The principal formnlte apply to light polarized in, and perpen- 
, . A- -T--g Qf incidence. If the plans of polarizatian 


)alariza- dionlar to, the plwe 


ion, TTiftlrfl an angle a with that of incidence, the original vibration may 
be resolved mto two, — cos a polarized in the pluoo of incidence and 
sin a polarized in the perpendicular plane. These eomponeuts are 
reflected according to the laws already considered, and reconstitute 
plane-polarized lights of intensity 

Bin^(d-^) -faa tan-(6-gi) _ .(5) 

“tan-Ce-i-fli) 


cos® a 


If the incident light be polarized in a plane malting 46“ with the 
pIttnA of incidence, or be circularly-polarized (§ 20), or bo unpolar- 
wed, (5) applies to the reflected light, -with substitution of J for 
cos® a and sm® a. If iS denote in the general case the angle betroen 
the plane of incidence and that in which the reflected light is 
poknzed, 



a rwilt the approximate truth of which has been verified by Fresnel 
and Brewster, 

Reflected The formulre for the intensities of the refracted light follow 
caya immediately from the corresponding formulae relative to the re- 
flected light in virtue of the principle of energy. The simplest 
■way to r^id the matter is to suppose the refracM light to emerge 
from the second medium into a third medium similar to the first 
without undergomg loss from a second reflexion, a supposition 
which would he le^ed if the transition between the two media 
were very gradual instead of abrupt The intensities of the different 
lights may then ha measnired in the same way ; and the sup- 
position that no loss of energy is incurred when the incident light 
gives nse to the reflected and refracted lights requires that the 
sum of the squares of the vihratious representing the latter shall be 
equal to the square of lie vibration representing the former, viz., 
uni-ty. We thus obtain, in the two oases corresponding to (1) and 
(»)« 

„ sm*{fl-fli) _Bin2fl8in29i 
^"sin*(fl-l-ej 8in®(fl-i-fli) * ' * ' 

tan®{fl-flj)_ 8in2d3in2ffi ... 

“ tan** (e -Hi) ” am® (fl -f- fli) cos® (fl - $ 1 ) * • • W 
A plate of glass, or a pile of parallel plates, is often convenient as 
a polarizer, when it is not necessaiy that the polarization be quite 
complete. At the precise an^e of incidence (tan- V) there would 
be, according to Fr^el’s formulee, only one kind of polarized light 
reflected, even when the mddent light is unpolarized The polar- 
ization of the transnutted lighl^ on the other hand, is imp^ect, 
but it improves as the number of plates is increased. 

Beflezioa If we suppose that there is no re^Iar interference, the intensity 

by a' (r) of the light reflected from a pate is readily ctdculated by a 

j^te. geometric senes when the intensify (p) of the light reflected from a 

single surface is known. The Ikht reflected from the first surfaee 
is f. That transmitted by the first surfece, reflected at the second, 

' ^ and then, tranBinittedatthe first, IS p(l-p)®. The next component, 
r^eeted three times and transnutted twice, is p* (1 - p)*, and so on. 
Seime 

. r-i>+a-p?{p+p*+p‘+..-}-^. . . («). 

Hie of The intensity of the J%ht routed from a pile of plates has been 

plates, " invss%itedlyTi*ri3at^d3idI)esaina,^ If ^(m) be the reflexion 
fltomi m plate(f,“T^ W Aejehaye for the leWon from (® +1) 


Bv means of this expression we may obtain in succession the values 
of 0(2), 0(3), &c., m tenns of 0(1), viz., r. The general value is 



as may easily be verified by substitution „ , , , 

The corresponding expression for the light tranmiim by a pile 
of wi plates IS 

0(m)-l-0(m)=j^p^^^^. . ■ (11)- 

The investigation has been extended by Stokes so as to cover the 
case m which the plates exercise an absorbing influence.® 

The venfioation of Fresnel’s formulee by direct photometrio 
measurement is a matter of some difficulty. The proportion of 
perpendicularly incident light transmitted by a glass plate has 
he® mvestoted by Rood ; “ but the deficiency may have be^ 
partly due to absorption. If we attempt to deal directly -with the 
reflected light, the experunental difficulties are much increased; 
but the evidence is m favour of the approximate correctness of 
Fresnel’s formulsa when hght is reflected nearly pei’pendicularly 
from a recently pohshed glass surface When the surface is old, 
even though carefoUy cleaned, there may be a considerable fallmg 
off of reflecting power.* 

We have seen that according to Fresnfl’s tangent-formula there 
woidd be absolutely no reflexion of light polarized perpendiculaily 
to the plane of incidence, when the angle of incidence is tan-’/t, 
or, Tviudi comes to the same thing, common li^ht lefiected at this 
a^ oIa could he perfectly extinguished with a Niool’s pnsm 

was first observed by Any that m the case of the dimond and 
other highly Tefraeting media this law is only approximately in 
accordance with the facts It is readily proved by experiment that, 
whatever he the angle of madenee, sunught reflected from a plate 
of bla^ glass is incapable of being quenched by a ISTicol, and is 
th®efore imperfectly plane-polanzed. 

'ThiH subject has been studied by Jamm. The character of the Jamm’s 
reflected vinration can be represented, as regards both amplitude ohservo- 
and phase, by the situation in a plane of a pomt P relatively to tions. 
the ongm of coordinates 0. The length of the line OP represents 
the amplitude, while the mdinntion of OP to the axis of x repre- 
sents the ]^ase. According to Fresnel’s formula appropriate •to 
light polamed perpendicularly to the plane of mcidence, P is 
situated throughout on the axis of sc, passing through 0 when the 
nngl A of mcidsnce is tan-^ Jamin found, however, 'that ingeneral 
Pdoes not pass -arongh 0, hnt above or below it. When P is on 
the fl'Tis of y, the amplitude is a minimum, and the phase is mid- 
way between the extreme phases. _ For one class of bodies the 
phase IS m arrear of that corresponding to perpendicular incidence, 
and for another class of bodies in advance. In a few inteimediate 
cases P passes sensibly through 0 , and then the change of phase 
is sadden, and the minimom amplitude is zero. 

In the ease of metals the polarization produced by reflexion is Metallic 
still more incomplete Light polarized perpendicularly to the reflexion, 
plane of incidence is reflected at all angles, the amount, however, 
decreasing as the angle of incidence mcreaaes from 0° to about 76°, 
and then agam mcreasmg up to a grazmg incidence. The most 
marked effect is the relative retardation of one polarized component 
with respect to the other. At an angle of about 76° this retarda- 
tion amounts to a quarter period. 

The intenaty of reflexion from metals 13 often very high. From 
silvmi, even at perpendicular incidence, as much as 96 per cent of 
the incident light IS reflected There is reason for regardmg the 
high reflecting power of metals as connected ■with the intense 
absorption which they exercise. Many amlme dyes reflect m 
abnormal proportion from their surface mose rays of the spectnim 
to which ■they are most opaque The peculiar absorption spectrum 
of permanganate of potash is reproduced m the light reflected from 
asurfaceofamystsi* 




m thi Mastie Solid Thtory. 

On the thaoiy which assimilates the tether to an elastic solid, 
the investigation of reflexion and refraction presents no veiy serious 
difficulties, but the results do not harmonize very well with optical 
observation. It is, however, of gome importanco to understand 
that reflexion and refraction can he explained, at least in their 
piinmpal feature, on a perfectly definite and intdligible theoiy, 
which, if not stridiy applicable to the tether, has at any rate a dis- 
tinct mechanical sigmncance. The refracting surface and the 
wave-fronts may for this purpose he supposed to be plane, 

WhOTi the yiDrations are perpendicular to the plane of incidence Vibra- 
(iz-0), 'the solution of the problem is very simple. We suppose tions per- 
that tiie refracting snrface is af^O, the rigidi^ and density in the pendlcu- 
firat medium heong 1S[, D, and m the second Di. The displace- lar to 
8 /«». /OUT , vol 1 , Jt|]yl870, 

a “On the Iirtendty of Ught reflected from CeriaJn Surfaces at nearly Per- mcidfflacfl. 
pentonlar Inddeace," Pros. iJoif (Soc.,1888 
I Stokes, “On the HetalllQ Befleetton exhibited by Certain Non-MetaUlc 
Mrtances,’' Uag.f Deo, 18W* 
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d£‘’°J)\cbs^^clyy 


(3) 


(4); 


ments in tlie two media are in general denoted by f j, ih, & ; 

but in the present case f, ij, all vanish Moreover are 
independent of s. The equations to be satisfied m the mtenor of 
the media are accordmgly (§ 24) 

B/* 

( 1 ). 

m 

df ■ ■ ■ ■ ™' 

At the boundary the conditions to be satisfied are th.B continuity 
of displacement and of stress ; so that, when a:-=0, 



The incident waves may be represented by 
where 

DcS-NCaHJ®) 

and aaj+Jy— const gives the equation of the wave-fronts The 
reflected and refracted waves may be represented by 

.... ( 6 ), 
Ci-Ci'e*'“i*+**'+‘*> . - . (6). 

The coefficient of i is necessanly the same in all three waves on 
account of the periodicity, and the coefficient of y must be the 
same since the traces of all the waves upon the plane of separation 
must move together With regard to the coefficient of a, it 
appears by substitution in the differential equations that its sign 
is changed in passing from the incident to the reflected wave , 
in fact 

c=-W{(±a)®-f-S>“}-Vi2{V-i-52} . (7), 

where Y, Yj are the velocities of propagation in the two media 
given by 

W-F/D, YjS-Ni/Di . . . (8) 

Kow hls/{a^+lP‘) is the sme of the angle included between the axis 
of SB and the normal to the plane of waves— in optical language, 
the sme of the angle of incidence— and 6/V(®i“+^) 
manner the sine of the angle of reflection. If these angles be de- 
noted (as before) by 6, (7) asserts that sin0 sin is equal to 

the constant ratio Y : Yj, the well-known law of sines. The laws 
of reflexion and refraction follow Simply from the fact that tlie 
velocity of propagation normal to the wave-fronts is constant in 
each medium, that is to say, independent of the dtreciwn of the 
wave-front, taken m connexion- with the equal velocities of the 
traces of all the waves on the plane of separation (Y/sine- 


Yi/sinOi). 

The’ 


boundary conditions (3) now give 

i+r-Ci'. w-n-j^i^iCi' 

B 

® K’afN’iOi 


. (9), 

( 10 ), 

a formula giving the reflected wave in terms of the incident wave 
(supposed to he unity) This completes the symbolical solnbon. 
If Oi (and 0i) be real, we see that, if the incident wave he 
f-cos(a»-tJj/-t(rf), 
or in terms of Y, and d, 

f-coa^(a:co30-bysin9+Vi) . • (11), 


the reflected wave is 

STcotfl-lJ’iCotfl, 


f“-Kr 


i^^coa— (-a:cose-tj/smd+Y«) (12). 


Ncotfl-tNiCoti?! 

The formula for intensity of the reflected wave is here obtained on 
the suppoabon that the waves are of harmomc type ; hut, smce it 
does not involve \ and there is no change of phase, it may be ex- 
tended by Founer’s theorem to waves of any type whatever. It 
may he remarked that when the first and second media are inter- 
changed &e coefficient in (12) simply changes sign, retoinmg its 
numerical value. 

The amplitude of the reflected wave, given in general by (12), 
assumes special forms when we introduce more parbculax suppoai- 
faons as to the nature of the difference between media of diverse 
refracbng power. According to Fresnel and Green the ngidiiy 
does not vary, or In thm case 

FT cot 9 - Hi cot fli cot e -- cot sm - 6) 

IT cot 9 +Ni cot 9 ”cot9-l-cot9i'"sm(9i-{-9) ’ 

If, on the other band, the density is the same in various media, 

Nj.N-Yi* Y=-3m“9i.8in®9, 

and then 

cot 9 - ITi cot 9i tan (9i - 9) 
lircot9'fITiCOt9i"°tan(9i'l-9) ’ 

If we assume the complete accuracy of Fresnel’s mroressions, mther 
altemabve agrees with, observation ; only, if N -ISfi, bglit must he 


supposed to vibrate normally to the plane of polarization ; while, if 
D“D^, the vihrabons are parallel to that plane 

An intermediate snjiposibon, according to which the refraction 
is regarded as due partly to a difference of density and partly to a 
difference of ngidify, could scarcely be reconciled with observation, 
unless one variation were very snbordmate to the other. But the 
most satisfactory argument against the jomt variation is that 
derived from the theory of the diffracbon of light by small particles 

We wdl now, bmitmg ourselves for simplicity to Fresnel’s sup- Total 
posifaon (2fi— N), inquire into the character of the solution when reflexiou- 
lotal reflexion sete in The symbolical expressions for the reflected 
and refracted waves are 


* 

a-tai 

and so long as Sj is real they may be mtrepreted. to indicate 
f cos ( - CKB + -t cO . 

2^ 

corresponding to the incident wave 

f-cos((aa;+52/-t-ci) . . . . (17). 

In this case there is a refracted wave of the ordinaiy kind, con- 
veyrng away a part of the original energy When, however, tiie 
second medium is the rarer (Yi>Y), and the angle of incidence 


(13) , 

(14) . 

(16), 

(18), 


exceeus me so-called critical angle [am-^V/Yi)l there can bo no 
refracted wave of the ordinary kmd. In whatever direction it 
may be supposed to lie, its trace must necessanly outrun the trace 
of the mcident wave upon the separating surface. The quanfaty 
Oi, as defined by onr aquations, is then imaginary, so that (18) and 
(14) no longer express the real imrts of the sjTubolical expressions 
(5) and (6) 

If-ioi' be wntten m place of Oj, the symbolieal equations are 
«4(-a»+tir-t-cq , A « .JfL gK- faj'ir-hiiJ+ct) ; 

from which, by discarding the imaginary parts, we ohtam 

f=coa(-fla:-tJy+ci-l-2€) . . . (18), 


Ci- 


—^^e<^i’iaos{by+et+f). 


(19), 


V(a®+0 

where 

tan e-fli'/a (20). 

Smce as is supposed to be negative in the second medium, we see 
that the disturbance is there confined to a small distance (a few 
wave-lengths) from the surface, aud no energy is propagated into 
the interior The whole of the energy of the mmaent waves is to 
be found in the reflected waves, or me reflexion is total There is, 
however, a change of phase of 2e, given by (20), or m terms of 
Y, Yj, and 9 

( 21 ) 

The principal application of the formnlse being to reflexions when Fresnel’s 
the second medium is air, it will be convenient to denote by ju the mterpre- 
i-nrlfty of first medium relatively to the seeoivi, so that p.’-YifY. tation. 
Thus 

tan e-V{taa®9-secS 9/^8} , . . (22). 

The above interpretation of his formula sin (9i - 9)/sm (9i + 9), in 
the case where 0^ becomes imaginary, is due to iffie sagacity of 
Fresnel. His argument was perhaps not set forth with full rwnr, 
but of its substantial vabdity there can be no question. By a 
fflTmlar process Fresnel deduced from his tangent-formula for the 
change of phase (260 accompanying total reflexion when the vibra- 
tions are executed in the plane of incidence, 

.... (28) 

The phase-differences represented by 26 and 2? cannot he investi- 
gated expenmentally, but the diffarmce [2^ - 2t) is rendered evident 
when the incident light is polarized obliquely so as to contribute 
components in both the pnncipai ffianes. If m the act of reflexion 
one component is retarded more or less than the other, the resultant 
hght is no longer plane but elliptically polarized. 

From (22) and (28) we have 

tan [t' - 6)-coa 9 V{1 - cosec^ 9} , 

whenoe 

^ 2jii38in'‘fl-(l-l-/i=)am^94-l 

■ («)■ 

The most interesting case ocenra when the differanoe of phase Difteranoa 
amounts to a quarter of a period, corresponding to light dromatly of phases, 
polanzed. If, however, we put cos (2e' - 26) —0, we find 
ijfi sin^ 9 “1 -t V{(1 + “ 3/.^ } , 

from which it appears that, in order that sin 8 may he real, must 

XXIY. — 
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exceed S+V^* So large a value of jn® not being av^able, the 
conversion of plane-polaxized into circnlarly-polanzecl light by one 
reflexion is impracticable 

The desired object may, however, be attained by two successive 
tefleaona. The angle of incidence may be so accommodated to the 
index that the alteration of phase amonnts to ^ penodj in which 
case a second reflexion under the same conditions will give nse to 
l^ht oroularly polarized Putting (2e- 2«') - iw, we get 

2ju3sm*fl-(l+Vi){a+F)sm8e+l} . , , (25), 
an equation by whicb B is determined when n is given. 

It appears tmat, when 8-48“ 87' or 64“ 87'. 

These results were venfled by Presnel by means of the rhomb 
shown in fig 27 

The problem of reflexion upon the elastic 
solid theory, when the vibrations are executed 
in the plane of incidence, is more complicated, 
on account of the tendency to form waves 
of dilatation. In order to get rid of these, 
to wHoh no optical phenomena correspond, 
it is necessary to follow Green in supposing 
that the velocity of snch waves is infinite, or 
that the media are ineompressibk* Even 
then we have to introduce in the neighbour- 
hood of the interface waves venously called 
longitudinal, pPMsural, or surface waves, other- 
wise it is impossible to satisfy the conditions of 
continuity of strain and streaa These waves, 
analogous in this respect to those occurring in the second medium 
when total reflexion is in progress (19), extend to a depth of a few 
wave-lengths only, and they are so constituted that there is neither 
dilatation not rotation. On account of them the final formulse are 
leas simple than those of Fresnel. If we suppose the densities to 
he the same in the two media, there is no correspondence whatever 
between theory and observation. In this case, as we have seen, 
vibrations peiwndionlar to the plane of incidence are reflected 
according to Fresnel’s tangent-formula; and thna vibrations in 
the plane of incidence should follow the sine-formula. The actual 
result of theory is, however, quite different. In tte case where the 
relative index does not differ g^tly from unity, polarizing angles 
of 22i" and 674“ *re indicate^ a result totally at variance with 
observation. As in the case of diffraction by small particles, an 
elastic solid theory, in which the densities in various media are 
supposed to be equal, is inadmissible. If, on the other hand, 
following Green, we regard the rigidities as equal, we get results 
in better agreement vnth observation. To a first approximatiott 
indeed (when the refraction is small) Green’s formiua coincides 
with Fxeaners tangent-formula; so that li^t vibrating in the 
plane of incidence is reflected according to this law, and light 
vibrating in the perpendicular plane according to the sme-formSa. 
The vibrations are accordingly peipendicukr to the plane of 
polarization 

The deviations from the tangent-formula, indicated by theory 
when the refraction is not very amaU, are of the same genem 
charactor as those observed by Jamin, but of much larger amount. 
The minimum reflexion at the surface of ^sa would be -h,* 


and vary much in exMSS of the truth. This tiieory cannot there- 
fore be considered satisfactory as it standa and vanous sug^Eestions 
have been made for its improvement. The only variations from 
Green’s auppositiona admissible m strict harmony witii an elastic 
solid theory is to suppose that the transition from one mediam to 
the ofiheir is gradual mateod of abrupt, that is, that the transitional 
layer is of tiuckness comparable with the wave-length. This 
moddcation would be of more service to a theory v^ch gave 
Eresnel’s tangent-formula as the result of a sudden transition tiian 
to one in which the deviations from that formula are aheady too 
great 

It seems doubtful whether there is much to he gamed by farther 
discussion upon this subj'ect, in view of the failure of the elastic 
solid theory to deal with double r^&action. The deviations from 
Fresnel’s formula for reflexion are comparatively small ; and the 
whole problem of reflexion is so much conoerued with the condition 
rf thisiM at the interface of two media, about which we toow little, 
pitgralnable guidance con hardly be expected from this quarter. 
^•Bd^iTBhle to bear constantly in mind that reflexion depends 
IM54. ^ptoaeh to diacontinui^ in the properties of the 
temcdcness of the transitional layer amounted to a 
timre would he no sensible reflexion at 

be mentioned. Our theories of reflexion 
» 4f^ one at least of the media is disper- 

afa^ of a "sfrelcheld stcing, eiecut^g transverse 


HiHUBwuM. OTTO uBTOHaarat TwwisTOve a BBoanBa or xne meoimn, ana 
ntut ther^oTB le pjWgstBft at a 'oae»» lerttacBto wmpreeelon 

* 6frean’» JPajpgrt^ ^ Ferran, p. >38, 


stiffness possesses in some degree the dispersive property, shows 
that the boundary conditions upon which reflexion depends are 
thereby modified. Ve may thus expect a fimte reflexion at the 
interface of two media, if tte dispersive powers are different, even 
thon^ tlie indices be absolutely the same for the waves under 
consideration, m which case there is no refraction. But a know- 
led^ of the ^persive properties of the media is not sufficient to 
the reflexion without recourse to hypothesis.® 


§ 28 The Veloaty of Light. 

According to the principles of the wave theory, the dispersion of No dis- ^ 
refraction can only oe explained ae due to a venation of velocity persiontw 
with wave-length or penod In aenal vibrations, and in those 'oamo. 
propagated through an elastic solid, there is no such vanataon ; 
and so the existence of dispersion was at one time considered to be 
a senous objection to the wave theory Dispersion vn. vacuo wonld 
indeed present some difficulty, or at least force upon us views which 
at present seem unlikely aa to the constitution of free ather The 
weight of the evidence is, however, agmst the existence of dis- 
peraion m vaeuo “Were there a difference of one hour in the 
Hthto of tiia blue and red rays reaching us from Algol, this star 
would show a well-marked coloration in its phases of increase and 
decrease. No trace of coloration having been noticed, the differ- 
ence of times cannot exceed a fraction of an hour It is not at all 
probable that ■fte parallax of this star amounts to one-tenth of a 
second, so that its distance, probably, exceeds two milhon radii of 
the earth’s orbit, and the time which is required for its tight to 
reacti ua probably exceeds thirty years, or a quarter of a miUion 
houra. It 18 therefore difficult to see how there can be a differ^ce 
as great os four parts in a million between the velocities of light 
coming from near the two ends of the bright part of the spectrum ” * 

For the velocity of tight %n> vacuo, as determined in xilometres Table of 
per second by terrestriS methods (Lioht, vol xiv. p 686), New- velomties 
comb gives the following tabular statement; — 


MJchelion, at Cleveland, IL _ , ^ 

Newcomb at Waihln^n, 1883, using only results sup- 
posed to be nearly free from constant eiTors . 

Newcomb, Including an detennioatlons . , 208,810 

To these may be added, for reference— 

Foucault, Rt Paris, In 1863. 308,000 

Conm,atP8ris,lnl874 288,500 

Coma, at Paris, In 1878,..„....„ 800,400 

tills 1^ result, as dlsnuuKd Iw listing. 298,980 

Totmg and Fortes, 1880-1881 .. 801,882 

Newcomb condiides, as the most probable result— 

Velocity of Uglil in eact«>=299,880±80 kilometres. 

It ahould be mentioned that Young and Forbes inferred from them 
observations a difference of velocities of blue and red tight amount- 
ing to about 2 per cent , but that neither Miehelaon nor Newcomb, 
usm g FoneanlFs method, could detect any trace of such a difference. 

TOen we come to consider the propagation of tight through 
ponderable media, there seems to be tittle reason for expecting to 
find the velocity independent of wave-length. The interaction of 
matter and ather may well give nse to such a degree of compli- 
cation that the differential equation expressing the vibrations shall 
contain more than one constant. The law of constant velocity is 
a spemal property of certain very simple media. Even in the case 
of a stretched string, vibrating transversely, the velocity becomes 
a function of wave-length os soon os we admit the existence of 
finite stiffness. 

As regards the law of dispersion, a formula, derived by Canchy Formula 
from theoretical considerations, was at one time generally accepted, for dis- 
Aecording to this, persion, 

/i— ...... (1); 

and there is no doubt that even the first two terms give a good 
representation of the truth in media not very dispersive, and over 
the more luminous portion of the spectrum. A formula of this 
kind treats dispersion os due to the smalLnesB of wave-lengths, 
giving a definite limit to refraction (A) when the wave-len& is 
very mige. Eecent investigations by Langley on the law of toper- 
don for rock-salt in the ultra red region of the spectrum are not 
very favourable to this ides The phenomena of mormal ^er- 


* xne reader wbo SeattM to pureue thl» suMeot may coarolt Green, “ On the 
Iaws of RoflKtlim sna Hefradion of Ugbt at rte Common Surface of Two Non- 
Ciystalllzed Meflla," Camb. iR-on*., 1888 (Green’s Worto, London, 18T1, pp 843, 
388), Lorens, “ Ceber die Bedexlou Ses Ltchts an der Gtfinzflketie cwelw Iso- 
tropy anTehslehtfMnMlttet,”Floifg.AfW , cxI p 460 tiseO), and “Beattamiiing 
der ScnwinmiQgsrlrttimg des Ucbtolihers. dnrrt die Bedesion und Brecbung des 
lidrte*," c^T. p. 288 (}.my, Strutt (Bayl^), “On the Eefleotlon of 
Ught from Transparent Matter,’' I>M. Xc^., [4] till, (1871); Von der Mflhil, 

Helper dleltefle^don und Brechimg den Uchti an der Grenze unkrvBWlJnlBchen 
Ann , T 47C (187S)» and “ Ueber Greeus Theorfe der Reflexion 
■onS Brednmg des Ildrtea.” Xaih. Atm ., xxtiL 506 (1886): Thomson, Bamore 
Olweteodk, •* Report on Optical Theories," Brit As*. Rw,, 1886; 
Bnyleighj On Reflection of Vibrations at the Oonflnes of Two Media between 
wWch flie Transition a gwdtial," Broe. Math. id ; and Walker, “An Account 
of Gauchy’sThfiOry of Befleedon and Eefraetton of Light," PhV Mag., 15l aSST). 
Beferencea to recant Ganmrn writers, Ketleler, Lommal. Volrt/Ac , he 
finmdlnGlasahrndtfsEepml; > », > 

* Newcomb. Asiron. Pauo't. vol. U. Tarts in. Hud tt.. WnnWnirtnn imk 
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Sion indicate a close connexion lietween refraction and absorption, 
and Helmholtz has formulated a general theory of dispersion cased 
upon the hypothesis that it may he connected with an absorbing 
luduence operative upon invisible portions of the spectrum. Upon 
this subject, which is as yet little understood, the reader may con- 
sult Glazebrook’s “Esport on Optical Theories.”^ 

The limits of this article do not permit the consideration of the 
more speculative parts of our subject We will conclude by pnlliTig 
attention to two recent expenmental researches by Hicheison, the 
results of which cannot fail to give valuable guidance to optical 
theorists. The first of these ^ was a repetition under improved 
conditions of a remarkable experiment of Fizeau, by which it is 
proved that when hght is propagated through water, itself in rapid 
movement lu the direction of the ray, the velocity is indeed influ- 
enced, but not to the full extent of the velocity of the water (u) 
Withm the limits of expenmental error, the velocity agrees with a 


formula suggested by Fizeau on the basis of certain views of 
Frasnel, viz., 

. . . ( 2 ), 

Yq being the velocity when the medium is stationary. In the 
case of water, 437 Conformably with (2), a similar 

experiment upon air, moving at a velocity of 25 metres per second, 
gave no distinct effect. 

From the result of the experiments upon water we should he 
tempted to infer that at the surface of the earth, moving through 
space, the sether still retains what must be coarsely called relative 
motion. Neveitlieless, the second research above alluded to® 
appears to negative this conclusion, and to prove that, at any rate 
withm the walls of a building, the sether must be regarded as fully 
partaking in the motion of material bodies. (E.) 


WAX is a solid fatty substance of animal and vegetable 
origin, allied both in sources and constitution to the fixed 
oils and fats. From fats or solid oils wax differs principally 
in its greater hardness and higher melting-point; but in the 
strictly chemical sense, while oils and fats are glycerides, 
a true wax contains no glycerin, hut is a combination of 
fatty acids with certain sohd monatomic alcohols. Of wax 
from animal sources there are in commerce beeswax, which 
forms wax par excellence, Chinese insect wax, and sper- 
macetL The more important vegetable waxes are Japanese 
wax, myrtle-berry wax, carnauba wax, and palm wax. 

Beeswax is secreted by all honey bees, and by them 
formed into the cell walls, &c., of their comb. It is separ- 
ated by draimng the honey, melting the drained comb in 
boiling water, and collecting the wax which sohdifies on 
the top as the water cools In this state it is formed into 
cates of raw or yellow wax, good examples of which are 
of a hght yellow colour, translucent, with a faint pleasant 
odour of honey. At ordinary temperatures it breaks with 
a granular fracture ; and in thin dates or pellets it softens 
with the heat of the hand, and can be kneaded between the 
fingers. Its specific gravity is 0 960 ; it melts at about 
62° C., and solidifies just under its melting-point without 
evolution of heat. It is soluble in hot ether, essential 
and fixed oils, benzol, bisulphide of carbon, and chloro- 
form, and to some extent in boiling alcohol, but it is 
unaffected by water and cold alcohol In chemical con- 
stitutiou it contains 10 per cent, of cerin, an ether of 

cerotic acid and ceryl alcohol, j. 90 per 

cent, of myncin — ether of palmitic acid and myricyl alcohol, 
acconnt of the colouring 

matter and other contaminations it contains, is unfit for 
many uses. The chief of these is candle-making To remove 
soluble matter it is first melted over boilmg water; and for 
bleaching it is formed into thm shreds and strips so as to 
expose the greatest possible surface. So prepared, it is 
spread out and frequently watered and turned in the 
direct sunlight, a slow but effective process. To hasten 
the bleaching action the wax may be mixed with about 
one-sixth of pure spirit of turpentine ; and this preparation, 
on exposure, by its copious production of ozone, e&cts in 
fom’ or five days a bleachmg which otherwise would occupy 
three or four weeks. ^ When the bleaching is complete aU 
trace of turpentine oil will have disappeared. Bleaching 
may also be effected by chlorme, permanganate of potash, 
and other chemicals, but these injuriously affect the ^x, 
in some cases forming substitution products which cannot 
be removed, and which in burning give off deleterions 


1 Bnt Ass. , 1886 In this matter, as in most others, the 
advantage lies -with the leotromagnetic theory. See J. W. GiblKi, 
Amr. Jmr., xxm , 1882 

s “Mnence of Motion of the Medinm on the Yelociiy of Light,” 
by A, Miohelson and E. W. Moiley, Avwr. Jour., xxxi., May 1886. 


fumes. Wax is obtained in all parts of the world where 
there is vegetation sufficient to support bees ; but it is 
most largely forthcoming from tropical and subtropical 
regions. It is subject to extensive adulteration from 
powdered mineral substances, flour, cheaper waxes, paraffin, 
&e. Its uses are multifarious ; but it is most largely con- 
sumed in making candles for the rehgious services of 
Eoman Cathohc and Orthodox Q-reek Christians, and for 
wax figures and models (see Wax Fightres). 

Ghmese Insect Wax, or Pe La, is a secietion deposited by an 
insect, Coccus cenfenw, Fabr , m the twi^ of a species of ash, 
Fraxnmw chinensis, Roxb. The -was is, in its ongin and the 
functions it performs in the insect economy, dosely related to the 
lao produced by the allied species of Coccus (see Lac, voL xiv. 
p 181) "When separated from the tmgs which it encrusts, and 
purified, it IS a hard translucent -white crystalline body, similar to 
spermaceti. It melts at from 82° to 86 ® 0., and m composition 
consists of cenn, one of the conshtnents of beeswax. It la little 
known in European commerce, but forms a highly important article 
of trade in China and Japan, -where it is largely used for candle- 
makmg and for medicinal purposes. 

EorSrEBMAOBTr, seevoT. xxii. p. 396. 

Japanese Wax is a hard wax-like fat which now forms an im- 
portant export from Japan, prmcipally to London. It is ohtamed 
from the small stone frmts of several species of Mus cultivated m 
Japan. For the extraction of the wax, -which is present to the 
extent of about 20 per cent, the frmts are ground and treated by 
either of three me-tnoda— ( 1 ) heatmg and pressure, ( 2 ) hmling m 
water, and ( 8 ) maceration with ether or bisolphide of carbon, ^e 
wax is Bubsequently bleached, and as it comes into the market 
consists of yello-wisn hard cakes, covered often -with a fine white 
powdery efflorescence. It has a resmous unpleasant rancid odour. 
It melts at about 64° 0., and solidifies from meltmg at 41° 0. -with 
evolution of heat which raises the temperature about 6 ° C. Japanese 
wax becomes translucent about 12 ° 0 under its meltmg-pomt, and 
when it has newly sohdified from meltizig it can again be hqnefied 
at 42° 0., from -which the meltmg-point nsea by slow degrees with 
the lapse of time tiU it reaches the normal It is not a true wax, 
but consists principally of the glyceride pahnitin -with small pro- 

f ortions of steann and disseminated crys-Uils of free palmitic acid, 
t is largely mixed with and used as a substitute for beeswax, 
exe^tmg for uses where its rancidity renders it objectionable. 

Myr^-Berry Wax is obtained from the fnut of several species of 
Mynea in the XTmted States, Hew Gmnada, Venezuela, the Cape 
of Good Hope, and other regions. It is a hard greenish substance, 
with a pleasant balsamic odour. Its meltmg-pomt is about 46° 0 , 
and it consists principally of free palmitio acid with a httle stearic 
acid and myristio acifi, — a very small proportion of these being 
combined as glycerides. It is consumed pnncipally in the United 
States in combmatiou -with beeswax for candles; and it is said the 
Hottentots eat it hke cheese. 

CwmmJba Wax is an exudation on the surface of the growing 
leaves of the camauha palm, GorypTia cmfmt, L , which flourishes 
in tropical South America, The wax is obtained by cutting off and 
drying the young leaves, from which it is then shaken as fine dust, 
and caked by mmting either over on open fire or in boiling water. 
It is a true wax, consisting of ethers of myricyl alcohol and ceryl 
alcohol with cecrotio acid, and its melting-point ranges from 85° to 
90° 0 Carnauba wax is a substance of considerable commercial 
importance m Brazil, whence large quantities are sent to Europe for 
use in the candle-trade and otherwise as a substitnte for beeswax. 

BaHwrTree Wax is an exudation formed on the stems of two 
South American palms, Ceroxylm andicola, H. and K, and JFlop- 


® '‘On the Relative Motion of the Earth and the LTuniniferOos 
iSther,” by Michelson and Morley, Phil. Mag., Deo. 1887. 
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stoekia eerifera, Kars. Aa scraped fpom tie trees and compacted 
by melting it is a mixture of resm and wax, Having a inelting-pomt 
as high as 102° to 105® C The pure wax may be separated by 
digesting with boiling spint, when it is obtained with a melting- 
point of 72“ C. and a composition analogous to carnauba wax, 
lite which it is used for candles. Palm-tree wax is little seen 
in European commerce. 

For the compound called SEAinro Wax, see vol. xxi p, 686, 

WAX HGUBES. Beeswax is possessed of properties 
which render it a most convenient medium for preparing 
figures and models, either by modellmg or by casting in 
moulds. At ordinary temperatures it can be cut and 
shaped with facility ; it melts to a hmpid fluid at a low 
heat ; it mixes with any colouring matter, and takes surface 
tints well ; and its texture and consistency may be modified 
by the addition of earthy matters and oils or fats. When 
molten, it takes the minutest impressions of a mould, and 
it sets and hardens at such a temperature that no ordinary 
climatic influences afiect the form it assumes, even when it 
is cast in thin laminae. The facilities which wax offers for 
modelling have been taken advantage of from the remotest 
tunes. Figures in wax of their deities were used in the 
funeral rites of the ancient Egyptians, and deposited among 
other offerings in their graves ; many of these are now pre- 
served in museums. That the Egyptians also modelled 
fruits can be learned from numerous allusions in early litera- 
ture. Among the Greeks during their best art period, wax 
figures were largely used as dolls for children; statuettes 
of deities were modelled for votive offerings and for 
religions ceremonies, and wax images to which ma gical 
properties were attributed were treasured by the people 
Wax figures and models held a still more important 
place among the ancient Romans, The masks {effigies or 
imagines) of ancestors, modelled in wax, were preserved 
by i>atrician families, thisyw imaginum being one of the 
primages of the nobles, and these masks were exposed to 
view on ceremonial occasions, and carried in their funeral 
processions. The closing days of the Saturnalia were 
known as SigillaHa on account of the custom of making, 
towards the end of the festival, presents of wax models of 
fruits and waxen statuettes winch were fashioned by the 
Sigillarii or manufacturers of small figures in wax aud 
other media. The practice of wax modeUing can be 
traced through the Middle Ages, when votive offerings of 
wax figures were made to churches, and the memory and 
lineamente of monarchs and great personages were pre- 
served by means of wax masks as in the days of Roman 
patncaans- In these ages malice and superstition found 
expressnon in the formation of wax images of hated pemons, 
into the bodi^ of which long pins were thrust, in the 
confident expectation that thereby deadly injury would be 
induced to the person represented ; and this belief and 
practice continued till the 17th century. Indeed the 
superstition still holds a place in the Highlands of Scot- 
land, where within the last few years a clay model of an 
enemy was found in a stream, having been placed there in 
the b^ef that, as the clay was washed away, so would the 
health of the hated one decUne. With the renaissance of 
^ in Italy, modelling in wax took a position of high 
impartsmce, and it wag practised by some of the greatest 
early masters. The bronxe medallions of Pisano 
fsaaotis medaHists owe their value to the 
of 'wax'mcodds from which they were cast by 
fiat ^ jJlInfSajB ^Mfocosa ; apd indeed all early bronzes and 
J^iese'castt^PUi ms modela. The Tke awe 
ia^ WBjarnellQdtibil Wk, the work of a Fl(»:entine 
axtlst “of the oenfehy, is one c£ the most lovely 
creaijous tif ihat fertile era. ^ period till towards 

the dose ijf die Ifith oduteiy modelling of 
portraits and of tSHsf gropp% the latter frequently 
polychromatic, was in considerable vogue throughout 


Europe. About the end of the 18th century Elaxmah 
executed in wax many portraits and other rehef figures 
which Josiah Wedgwood translated into pottery for his 
jasper ware. The modellmg of the soft parts of dissec- 
tioni^ &c, for teaching illustrations of anatomy was first 
practised at Florence, and is now very commbu. Such 
preparations formed part of a show at Hamburg in 1721, 
and from that time wax-works, on a plane lower tha n art, 
have been popular attractions, These exhibitions con- 
sist principally of images of historical or notorious person- 
ages, made up of waxen masks on lay figures in which 
sometimes mechanism is fitted to give motion to the figure. 
Such an exhibition of wax-works with mechanical motions 
was shown in Germany early in the 18 th century, and is 
described by Steele in the Tailer, The most famous 
modem wax-work exhibition is that of Madame Tussaud 
in London. This collection was origmated in Paris, dur- 
ing rile Revolution, by that lady, who, having modelled 
Charlotte Corday, Marat, and other well-known persons 
of that bloody period, settled in London with her collection 
early in the present century 

WAXWING, a bird first so-called apparently by Selby 
in 1825 {IHnstr. Bnt. Ornithology, p. 87), having been 
before known as the “Silk-tail” {Philos. Transactions, 
1685, p. 1161) — a literal rendering of the German 
Seidmschwans — or “ Chatterer ” — the prefix “ German,” 
“ Bohemian,” or “Waxen ” hemg often also applied Selby’s 
convenient name has now been generally adopted, since 
the bird is readily distingmshed from almost all others by 
the curious expansion of the shaft of some of its wing- 
feathers at the tip mto a flake that looks like scarlet sealing- 
wax, while its exceedingly silent habit makes the name 
“ Chatterer ” wholly inappropriate, and indeed this last 
arose from a misinterpretation of the specific term.^unnt^'us, 
meaning a Jay (from the general resemblance in colour of 
the two birds), and not referring to any garrulous quality. 
It IS the Ampelis gamihis of Linnaeus and of more recent 
ornithologists.^ 

The Waxwing is a hird that for many years excited vast interest. 
An irregulnr winter-visitant, sometimes in conntless hordes, to the 
whole of the central and some parts of southern Europe, it was of 
I old time looked upon as the harbinger of war, plague, or death, and, 
while its harmonions coloration and the grace of its form were 
attractive, the curiosity mtli which its irregular appearances were 
resided was enhanced by the mystery which, enshrouded its birth- 
place, and until tbo summer of 1866 defied the searching of any 
explorer In that year, however, all doubt was dispelled, through 
the successful search in Lapland, organized by the late John WoUey, 
as briefly described by him to tho Zoologxc^ Society {li'oceedings, 
1867, pp 65, 66, pi cxiin) * In 1868 Mr Dresser found a small 
settlement of the species on an island in the Baltic near Uleftborg, 
and with his own hands took a nest. It is now pretty evident that 
the "Waxwing, though doubtless breeding yearly in some parts of 
northern Europe, is as irregular in the choice of its summer-quarters 
as in that of its winter-retreats. Moreover, the species exhibits tlie 
sme irregular halnts m America. Mr Dr^er on one occasion, in 
Nebraska, sawitin “millions” In 1861 Kennicott found it breed- 
ing on the Tnkon, and later Mr MacFarlane had the hke good 
fortune on the Anderson River, 

Beautiful as is the bird with its drooping cre st, its cinnamon- 

^ Bom© writers, ignoring hostoncal facts, have taken a Sonth- 
Amexican form (now known to belong to a wholly distmct Suborder 
of Birds) as the “type” of the Lnmtean genus Ampelis. Lumteus 
had, aa is well known, no oonception of what is meant by the modem 
idea of a “type”; bnt none can doubt that, if such a notion had been 
entertained by him, he would have declared his type-specaes to be tiiat 
to wiioh the name was first apphed, viz., the present, and hence those 
systematiats are wrong who would remove tMw to a genus vanously 
called Ro?nJyctZi!«, BmnbiotpTiora, or, most absurd of all, Bomiunvorcs. 
The birds which ought to be removed from Ampelis are those which 
sore now generally recognized as forming a Family Ootingidm, allied to 
the Pyondsi ipf. MAxasm), anddike them peculiar to the Neotropical 
Regi on, m the fauna of which they constitute, according to the in- 
vestigations of (Jarrod and Forbes (ObwithoIiOot, vdL xrviu. pp 41, 
47), the nataral group OUgomyodsB, 

■ A ftdler account of Jus discovery, fllustrated by "Eewitson, is 
^ven m The Ibis (1861, pp. 95i-106, pi, iv.). 
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brojra plumage passing m parts into grey or chestnut, and lelieved 
by black, yrkite, and yellow— all of the purest tmt— the external 
feature which has myited most attention is the “sealmg-wax” 
(already mentioned) which tips some of the secondary or radial 
quills, and occasionally those of lOie tail ^ This is nearly as much 
exhibited by the kindred species, A. cedromm— the well-known 
Cedar-bird of the English in Korth America— which is easily dis- 
tinguished by Its smaller size, less black chin-spot, the yellower 
tinge of the lower parts, and the want of white on the wmga. In 
the A jpTumicoptcrus of south-eastern Siberia and Japan, the 
remiges and rectnces are tipped with red in the ordinary way 
without dilatation of the shaft of the feathers. 

Both the W axwing and Cedar-bird seem to live chiefly on insects 
in summer, hut are marvellously addicted to bemes durmg the 
Mst of year, and will gorge themselves if opportunity allow. 
Henco tJiay are not pleasant cage-birds, thougb. qaickly becoming 
tame. The erratic habits of the W axwmg are probably due chiefly 
to the supplies of food it may require, prompted also by the number 
of mouths to be fed, for there is some reason to thmk that this vanes 
greatly from one year to another, according to season The flocks 
which visit Bntam and other countries outside the breeding range of 
the species naturally contain averylargeproporbonof young birds 

The systematic position of the genus Ampelts isvery doubt- 
ful It can hardly be said to have any near ally, for neiUier 
of the ISTeotropical and Antillean genera, Ftilogonya and 
Mytodectes (often erroneously spelt Ifyiadestes), can as yet 
be safely declared of km to it, as has been alleged, (a. n.) 

WEALTH. The most commonly accepted defimtiou of 
we^th is that it consists of all useful and agreeable dungs 
which possess exchange value, and this again is generally 
regarded as coextensive with all desirable things except 
those which do not involve labour or sacrifice for their 
acquisition in the quantity desired. On analysis it will be 
evident that this definition imphes, directly, preliminary 
conceptions of utihty and value, and, indirectly, of sacrifice 
and labour, and these terms, familiar though they may 
appear, are by no means simple and obvious lu their 
meaning Utility, for the purposes of economic reasomng, 
is usually held to mean the capacity to satisfy a desire or 
serve a purpose (J. S. Mill), and in this sense is clearly a 
much wider term than wealth. Sunshine and fresh air, 
good temper and pleasant manners, and all the infimte 
variety of means of gratification, material and immaterial, 
are covered by utihty as thus defined. Wealth is liius a 
species of utility, and in order to separate it from other 
species some differenda must be found. This, according 
to the general defimtion, is exchange value, but a little 
reflexion will show that in some cases it is necessary rather 
to contrast value with wealth. “Yalue,” says Eicordo, 
expanding a thought of Adam Smith, “ essentially differs 
from riches, for value depends not on abundance but on 
the difficulty or facility of production." According to the 
well-known tables ascribed to Gregory King, a deficiency 
of a small amount in the annual supply of corn will raise 
its value for more than in proportion, but it would be 
paradoxical to argue that this rise iu value indicated an 
increase in an important item of national wealth. 
as the mines of a country are exhausted and its natural 
resources otherwise impaired, a nse in the value of the 
remainder may take place, aud as the free gifts of nature 
are appropriated they become valuable for exchange, but 
the country can hardly he said to be so much the wealthier 
in consequence. And these difficulties are rather increased 
then diminished if we substitute for value the more 
famihar concrete term “ money-price,” — for the contrast 
between the quantity of we^th and its nominal value 
becomes more sharply marked. Suppose, for example, that 
in the total money value of the national inventory a 

1 The atraotitre of these appendages has been carefully descnbed by 
Heir Andersen {CEfiera. K Vet -Ak. FbrlutnfUvngar, 1859, pp 219- 
231, pi. li ). Their development seems chiefly due to age, though, 
as WoUey shewed, they are perceptible m the nestling plumage Mr 
Turner states {Gont/r Nat Mist Atesia, p 177) that the Jlskijno 
name of the Waiwing means a “killer of small birds,” these appmid- 
ages being held to he “ the clotted blood of its victims” 1 
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declme were observed to be in progress, whilst at the same 
time, as is quite possible, an increase was noticed in the 
quantity of all the important items and an improvement 
in their quality, it would be in accordance with common- 
sense to say that the wealth of the country was increasing 
and not decreasing. 

So great are these difficulties that some economists (e g , 
Kicardo) have proposed to take utility as the direct 
measure of wealth, and, as Mr Sidgwick has pointed out, 
if double the quantity meant double the utihty this would 
be an easy and natural procedure But even to the anniR 
individual the increase in utihty is by no means simply 
proportioned to the increase in quantity, and the utility of 
different commodities to different individuals, and a fortiori 
of different amounts, is proverbial. The very same things 
may to the same individual be productive of more utihty 
simply owing to a change in his tastes or habits, and a 
different distribution of the very same things, which make 
up the wealth of a nation, might indefinitely change the 
quantity of utihty, but it would be paradoxic^ to say that 
the wealth had increased because it was put to better uses. 

We thus seem thrown back on value as the essential 
characteristic, allowance being made for any change in 
the standard of value, but there are still difficulties to 
be overcome Some things that undoubtedly possess value 
or that can command a price are immaterial, ay, the 
advice of a lawyer or physician or the song of a privia 
donna^ and, although perhaps the skill of a workman (in 
any grade of the social scale) might be considered as at- 
tuned to the man, as a coal mme is attached to a place, it 
i is more in accordance with popular usage to consider skill 
as immaterial, whilst at the same time it seems equally 
natural pnvia facie to confine the term wealth to material 
things in the common sense. Again, the credit system of 
a country is a product of great labour aud saenfiee, it is 
most closely connected with the production of its material 
weedth m the narrowest sense, aud it certainly commands 
a pecuniary value, aud yet credit is more generally held 
to be a representative rather than a part of wealth, owing 
apparently to its insubstantial character. Apart from the 
question of materiality some writers have insisted on 
relative permanence and possibility of accumulation as 
essential attributes of wealth, and have thus still further 
narrowed the scope of the definition. 

There can be no doubt that it is on many grounds 
desirable in economics to use terms as far as possible in 
their popular acceptations ; hut this rule must always be 
subordinate to the primary object in view. In nearly 
every department of knowledge iu which popular terms 
have been retained it has been found necessary either con- 
stantly to use qualifymg adjectives where the context is 
not a sufficient guide, and in some cases, when analysis 
discloses very different elements, to maie a selection. 
Sometimes it has been found convenient to use a term 
with some variation in the definition according to the 
branch of the subject in hand.^ Applying these rules to 
the defimtion of wealth, perhaps the best solntiou is that 
which is generally connected with German economists 
(tfy., Held). We^th consists of utilities, and iu the first 
great department of economics — the cmmrtiption of wealth 
^it is utihty with which we are principally concerned, — 
the idea of v^ue, for example, being overshadowed. The 
most general law of the consumption of wealth is that 
successive portions of any stock give a diminishing amount 
of utility when consumed Then m the department of the 
prodmtion of wealth the most important characteristics 
are the labour and sacrifilee necessary to put the utilities 

® On the nses and difficulties of definitions in politieal economy 
compare Mr Sidgwick’s PrindjiUa, hk. L ch. u., and Cannes’s Logicd 
MeOiiod of PohimZ JSconomy. 
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desired iuto the things and to place the things where they 
are wanted. The idea of value is again secondary and 
subordinate. We can readily see the part played by nature, 
labour, and capital respectively in the production of any 
commodity without considering the effects on its value of 
the various factors ; we can understand the principles 
of division of labour and of the relative productiveness of 
large and small industries without entering into questions 
of value except in the most general manner. In the 
department of the dulribuiion, of wealth the fundamental 
conception is the right of appropriation; and accordingly 
J. S. Mill very properly commences this part of his subject 
by an account of the relative advantages of the socialistic 
and individual systems of property. It is quite possible 
under the former to conceive of all the distribution being 
made without any exchange and with reference simply to 
the wants or the deserts of the members of the society. 
Thus it is not until we arrive at the department of the 
exchange of w'ealth that the characteristic of value becomes 
predominant, although of course value is closely counected 
with utility and labour and sacrifice. 

Usually, however, it will be found that in most cases 
anything which can fairly be classed as wealth in one 
department is also wealth in the others, and thus the 
definition is reached that wealth in general consists of all 
“ consumable utilities which require labour for their pro- 
duction and can be appropriated and exchanged.” It only 
remains to add that “ utilities ” may be divided into 
“ inner " and “ outer ” (to translate the G-erman literally), 
— the “ inner ” being such as are simply sources of personal 
gratification to their possessor, e.g,, a good ear for music; 
the “outer” utilities again maybe divided into “free” 
and “economic,” the former, as a rule, e.g., sunlight, not 
being the result of labour and not capable of appropriation 
or exchange, and the latter as a rule possessing each of 
these marks. It is these “ economic utilities ” which con- 
stitute wealth in the specific sense of the term, although 
its use may he extended by analogy to include almost all 
utilities. (j. s. ivt-) 

WEASEL. The smallest species of the group of animals 
of which the polecat and stoat are well-known members 
(see Mammalia, vol. xv. p. 440). It is Mnstela mlgaris 
of Linnaeus, hut belongs to the section {Putorius) of the 
genus which has hut three premolar teeth on each side 
above and below, instead of four as in the martens (to 
which Miistela is commonly restricted) and hence is now 
called PwZorzKs 'mlgan'is. The dentition is i 4, c4-, ® 
total s*. ^ 

The weasel i.s an extremely elegant little animal, with 
elongated slender body, the back generally much arched, 
the head small and flattened, ears short and rounded, neck 
long and flexible, limbs very short, five toes on each foot, 
all with sharp, compressed, curved claws, tail rather short, 
slender, cylindrical, and pointed at the tip, fur short and 
close. The upper parts, outside of limbs and tail, are a 
uniform, reddisb-brown, the under parts pure white. In 
very cold regions, both in Euro2Je and America, it turns 
completely white in winter, but less regularly and at a 
lower temperature than its near ally the stoat or ermine, , 
from which it is easily distinguished by its smaller size, 
and by its wanting the black end of the tail. The length 
of the head and body of the male is usually about 8 
inches, that of the tail 2| inches ; the female is smaller. 
The comniou weasel is pretty generally distributed through- 
out Europe, Iforthern and Central Asia, British North 
America, and the northern portions of the United States. 
It possesses in a full degree all the active, courageous, 
and bloodthirsty disposition of the rest of the genus, but 
its diminutive size prevents it attacking and destroying 
any but the smaller mammals and birds. Mice, rats, voles, 
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and moles, as well as frogs, constitute its principal food. 
It is generally found on or near the surface of the ground, 
but it can not only pursue its prey through very small 
holes and crevices of rocks and under dense tangled herbage, 
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but follow it up the stems and branches of trees, or even 
into the water, swimming with perfect ease. 

It constructs a nest of dried leaves and herbage, placed 
in a hole in the ground or a bank or hollow tree, in 
which it brings up its Utter of four to six (usually five) 
young ones. The mother wfill defend her young with the 
utmost desperation against any assailant, having been often 
known to sacrifice her own life rather than desert them. 

WEAVER-BIRD, the name’- by which a group of 
between 200 and 300 species are now usually called, from 
the elaborately interwoven nests that many of them build, 
some of the structures being of the most marvellous kind. 
By the older systematists such of these birds as were then 
known were distributed among the genera Oriohis, Loxia, 
Bmheriza, and Fringilla-, and it was Cuvier who in 1817 
fiirst brought together these dissevered forms, comprising 
them in a genus Ploceiis. Since his time others have 
been referred to its neighbourhood, and especially tiie 
genus yklva. with its allies, so as to make of them a 
Subfamily Ploceinse, which in 1847 was raised by Prof. 
Cabanis to the rank of a Family Ploceidse , — a stej) the 
propriety of which has since been generally admitted, 
though the grounds for taking it— far too technical to be 
here criticized — are very slight, and such as could not be 
held valid in any other Order than that of Passeres. 

Where so many forms are concerned, only a few of the most im- 
l>ortant can now he mentioned. The type of Cuvier's genus is 
certainly the Loxia fhiU 2 }pina of Linnieiis, so termed frorti the 
islands it inhabits. But the tyjpieal Weavet-hird of Latham (not 
that he had the name in that precise form) is the PyffJmntonvis 
cueullataav iextor of modern writers, an African species, and it is 
to the Ethiopian Eegion that hy far the greatest number of these 
birds belong, and in it they seem to attain their maximum of 
development. They are^ all small, with, generally speaking, a 
Sparrow-like build ; but in richness of colouring the males of some 
areveiy conspicuous— glowing in crimson, scarlet or golden-yellow, 
set off by jet-blaek, while the females are usually dull in hue. 
Some species build nests that ar e not very remarkable, excej)t in 
^ First bestowed in this form apparently by Stephens in 1826 ((?en. 
Zoology^ ■A'T. pt, i. p, 34) ,• but in 4782 Latham {Synopsis, i. p. 
435) had called Tronpiale clu Senegal" of Buffon the “Weever 
Oriole,” fcomitg habit of entwining the wires of the cage in which it 
was kept with such vegetable fibres as it could get, and hence in 1788 
Gindin named it Oriolus textor. In 1800 Daudiu used the term 
“yisffmft " for several Species of theLinnaBan genus Xoan'a, and this 
was adopted some years later by Cuvier as the equivalent of bis Plocens, 
as mentioned in the te.vt. 
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being almost invanably domed— others (such^ the Philippme 
Weaver-bird, Ploems phili;pp,nu8, just named) fabncate airigiilitr 
structures^ of closely and uniformly interwoven tendrils or fine loots, 
that often hang from the hough of a tree over water, and, starting 
with a solidly wrought rope, open out into a globular chamber, ana 
then contract into a tube several inches in length, through which 
the birds effect their exit and entrance. But the most wonderful 
nests of all, and indeed the most wonderful built by birds, are 
those of the so-called Sociable Grosbeak, Philhetmrus socius, of 
Africa. These are composed wholly of gross, and are joined to- 
gether to the number of 100 or 200— mdeed 320 are said to have 
been found in one ot these aggregated masses, which usually take 
the form of a gigantic mushroom,® afloidmga home and nurseiy 
to many of the birds which have been at the trouble of hnild- 
ing it These nests, however, hare been so often described and 
figured by South-Afncan travellers that there is ho need here to 
dilate longer on their marvels It may he added that this species 
of Weaver-bird, knoivn to French writers as the is of 

ex^tionally dull plumage 

The group of Widow-birds,® VtdxansB, is remarkable for the 
extraordmary growth of the tail-feathers in the males at lie breed- 
ing-season. In the largest spedes, Vidva (sometimes called Ghera) 
prognef the cock- bird, which, with the exception of a scarlet and 
buff bar on the upper wing-coverts, is wholly black, there is simply 
a great elongation of the raetncea , hut in V paradisea the form of 
the tail IS qmte umque. The middle jiair of feathers have the webs 
greatly widened, and through the twisting of the shafts their 
inferior surfaces are vertically opposed These feathers ore com- 
paratively short, and end in a hair-like filament The next pair are 
produced to the length of about a foot — the bird not hemg so big as 
a Sparrow — and droop gracefully in the form of a sicHe. But this 
is not all * each has attached to its base a hair-like filament of the 
same length as the feather, and this filament originally adhered to and 
ran along the margin of the outer web, only becoming detached w hen 
the feather 13 full grown.* In another species, V. pnncvpalis, the two 
middle pairs of rectnees aie eq^ually elongated, but their webs aie 
convex, and the outer pair contains the inner, so that when the 
margins of the two pans are apphed a sort of cylinder is formed.® 
The females of all the Widow-birds differ greatly in appearance from 
the males, and aie generally clothed in a ^umage of mottled brown 

Usually classed with the Weaver-birds is a vast group of 
small seed-eatiug forms, often called Spermestin&i but for 
which E&trddvrm would seem to be a more fitting name. 
These comprehend the numerous species so commonly seen 
in cages, and known as Amadavata, JSstrelda amandava^ 
Nutmeg-birds, Muniapuncdfulana, Waxbills, Pyidiamelba 
oxid ph^icoptera^ Outthroats, Amadzna fasdata, the Java 
Sparrow, P^da oryzivora^ and many more than we can 
name. Many of these genera are common to Africa and 
India, and some also to Australia, but the last has several 
genera peculiar to itself, such as Bonacmla and 'Poophla^ 
there known as Grass-finches The true affinity of these 
seems to require further investigation.® ^ ) 

WEAVING is the art of forming cloth by the interlac- 
ing of yam or other filaments in a loom In weaving two 
kinds or sets of yarn are used, the warp and the weft. 
The warp consists of the threads of yarn which extend 
generally but not always in parallel lines from end to end 
the whole length of the web , the weft yarn crosses and 
intersects the warp at nght angles, and fills up the breadth 
of the web. The warp is mounted on tlie loom for weav- 

^ These differ from those built by some of the Obioles (g.« ) and 
other birds, whose nests may be compared to pensile pockets, while 
those of these Weaver-birds can beat be likened to a stocking hung up 
by the “toe,” with the "hed.” enlarged to receive the eggs, whale 
access and exit are obtained throng^ the “leg ” 

® But at a distance they may often be mistaken for a native hut, 
with its grass-Toof. 

* It has been ingeniously suggested that this name should be 
more correctly written Whydab bird— from the place on the West Coast 
of Africa so named ; but Edwards, who in 1746 figured one of the 
species, states that he was mfonned that “the Portuguese coll this bird 
the Widow, from its Colour and long Tram" (Wot JSisi. Birds, L p 86) 

* This curious structure was long ago described by Bilsson (Or»t- 
thologie, no. p. 123), and more recently by Stnckland (Cfejwfr. Onw- 
Giology, 1860, pp 88 and 149, pi 59). 

® Both these species seem to have been first described and figured 
in 1600 by Aldrovandus (lib. xv cap. 22, 28) from pictures salt 
to him by Ferdmando de’ Medici, duke of Tuscany. 

8 An illustrated Monograph of ths Weaver-Birds by Mr Edward 
Bartlett is now in course of publication. 


mg, and into it the weft is thrown hy means of a shuttle 
Weaving is thus distmct from knitting, netting, looping, 
and plaitmg, by all of which methods cloth may be made 
from yarns Cloth also is prepared by felting, but in that 
operation the fibres are simply matted together without 
either spinning or intertwisting. 

To appearance the varieties of woven cloth are endless, 
but these differences are only in part due to the method of 
weaving. The textile materials employed, the methods used 
m spinning and preparing yarns, the dye colours resorted 
to, and the finishing processes may vary indefinitely and so 
contribute to give variety of character to the resultant pro- 
duct. The complexities of the art of weaving itself are 
reducible to a few fundamental operations, which do not 
of necessity demand the most intricate mechanism The 
gorgeous medifeval textiles of which numerous examples 
remam were made in looms of primitive construction For 
produemg the Indian mushns of the present day vpith their 
marvellous delicacy of texture, and for the elaborate and 
sumptuous shawls of Kashmir, the weavers have only rude 
and simple looms. But patient and tedious handiwork in 
these mstances is devoted to produce effects which, with 
the apphcation of modern maidiinery, can be automatically 
secured with as great rapidity as in the case of the plainest 
fabric. 

The series of inventions which have led up to the marvel- 
lously ingenious looms of the piesent day began with the 
invention of the fly shuttle, so called because of the 
rapidity of its motion, by John Kay of Bury in 1733 
Previous to Kay’s time the shuttle was thrown by the 
weaver’s hand across and through the warp threads from 
side to side of the web His invention brought the plain 
hand-loom practically into the form in which it continues 
at present, and, as it forms the basis of all* modem ma- 
chmeiy, a description of its parts and working, and of the 
operations connected with plam weaving, may here be given 
In accordance with the definition already laid down, plain 
cloth, such as an ordinary piece of calico or Imen, will, on 
examination, be found to consist of two sets of threads, the 
one intersecting the other at right angles, with each single 
thread passing alternately over one and under the next 
Such a web is produced by passing the weft thread over 
and under each alternate warp thread in the breadth of 
the loom, the warp threads under one shot of weft being 
above the next To do this, and to beat or close up each 
successive weft thread so as to make an even and suffi- 
ciently close cloth, necessitates a series of operations of 
which the following is an outlme. 

Warping — The number of longitudinal threads which go to form 
the web wdl vary, of course, according to its breadth and to the 
closeness with which they lie togetbei , for hne webs several 
thonsand warp thi’eads, of snfiicient length to form a web of many 
yards, may have to be laid parallel to each, other. This is done in 
the warping frame, which consists of a large reel, set vertically, on 
Tvhi(i se;^arate threads drawn from a range of bobbins are wound 
together in a spiral manner to^ the required length of the web. The 
yarns coming from the bobbins are brought together m a heck, 
which is made to dide up and down a gnide post as the reel or warp- 
ing frame revolves, and thus it dehvers to the reel a band of thread 
which winds up and down the reel spirally by the rise and fall of 
the heck. Supposing 100 “ends” or warp threads are being reeled 
from bobbins, and 1000 ends of warp are required m the web, then 
the foil lengths wound on the reel must he repeated upward and 
downward ten times. At each end of the warp the threads are, 
by a mechanical device in. the heck, made to intersect alternately, 
forming leashes which are, when taken from the reel, separatmy 
tied up, and thus aid in maintaining the parallelism of the ends 
when they are bundled up. Such abnndle of waip when required 
for weaving is taken in hand by the beamer, whose duty is to 
spread the threads evenly and wind them on the warp beam, 
spreading the ends in the order in which they are to appear in the 
woven fabnc, and giving them about the bicadth of the web 
Cotton warps are wound direct from the bobbins on the beam, 
there being a mechanical arrangement in the warping machine 
which stops its motion when any thread breaks, or when a bobhm 
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is exliausted. The contents of several beams filled from bobbins 
may be leqnii'ed to be rewoimd together on a single beam to 
supply the requisite quantity of ends for a web. 

Plain Weaving . — The warp beam thus filled is laid in tbe loom 
(fig. 1), and tbe ends of warp are then separately drafted or drawn 
tkrougli a pair of beddles or healds. The essential features of the 




Fig. 1.— Diagram of Hand-Loom. 


heddle are the eyes, loops, or mails through, which the warp is 
threaded, one end of rvarp only passing through any mail. This 
eye or mail is placed in the heddle half-way between an upper and 
a lower wooden sheaf, over which pass the heald threads or between 
wMch extend the wires on which such mails are supported. The 
distance between tbe mails and the lathes at each end must be 
sufficient to allow of that opening or “shedding” of the warp which 
it is the function of the heddle to secure. Through the mails of one 
heddle each alternate end of warp is drafted, and the remaining 
ends are passed similarly tbrongh the other. Thus each heddle 
receives every alternate thread across the whole breadth of the warp. 
Trom the heddles the ends are carried through the reed (fig. 2), 
which is the ultimate distributor of the warp, and the insteument 
by which the weft is beaten up and closed in weaving. It consists 



Fig. 2. — Weaver’s Reed. 


of an oblong narrow frame filled with fine strips of cane or of flat- 
tened brass or steel wire, these strips being placed in fine eomh-like 
order more or less closely together, np to as many as 120 strips or 
“dents,” or even more, per iaclij two or more ends are passed 
through each slit of the reed, which is fixed in a “lay” or “batten, ”a 
suspended frame for moving the reed backward and forward in beat- 
ing up the weft On the lower part of the batten a ledge projects, 
which forms the “shuttle race ” for earrjnng the shuttle in “ pick- 
ing ” from and to the shuttle boxes at each end of the lay. Trom 
the reed the ends are earned forward and fastened to the cloth bfisTiij 
and now the warp is ready for the weaving operation. 

The three essential movements in weaving are (1) the “shed- 
ding ” or dividing of the warp threads to permit of the passage 
between them of the shuttle containing the weft ; (2) the “picking” 
or shooting of the weft ; and (3) the “ battening” or heating up of 
the weft. The shedding motion depends upon the heddles, wMch 
are corded or attached to a pair of treadles worked by the weaver’s 
feet. Each treadle is connected with the heddles above and below 
by a system of levers or pulleys, so that the depression of one 
treadle Avhile it raises one heddle depresses the other, and thus 
the opening or shed is made in the warp, one-half— -consisting of 
alternate tlireads — being raised, the eorrespondinghalf pulled dwu. 
The weaver then with tlie left hand pushes the lay or batten back 
towards the heddles, till a sufficient portion of the shed is brought 
in. front of the reed, and the depressed ends lie just over the shuttle 
mce. A clear way is thus provided for piclcing or i^ooting the i 
shuttlej which is done with a whipping jerk of the picking stick | 
hold in the right hand. This pulls the cord attached to the picker 
and projects the: shuttle from one shuttle box into that at the 
opposite end of the lay. The lay is now drawn forward with the 
T?” combs and beats up the weft thread. 

Treadle number two is next depressed and thereby a new shed is 
formed, the last made pick or shoot being enwrapped between the 
intersecting warp sheds ; the lay is again thrown back, the pick of 
veft IS shot and beaten up, and so on in regular succession (see fig. 3), 


In plain weaving it is possible to produce stripes by the use of 
bands of coloured warp, and checks where both warp and weft are 
particoloured. In the latter case shuttles, or at least cops, equal 
in number to the different colours of weft required, must be pro- 
vided, It is obvious that the repeated changing of shuttles, and 
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Fig. S. — Section of plain -welj in process of weaving on the loom ; a, ■warp heain ; 

d, leash rods where the warp is divided and crossed; c, c, heddles; d, reed ; 

e, the woven doth ; /, the doth beam. 

still more the withdrawing and replacing of cops in weaving with 
frequently changing weft, would occasion great loss of time. To 
avoid that, and to provide for the use of different coloured wefts, or 
of wefts of various counts, the drop box was invented, a device 
by which two or more shuttles can be successively used in any 
order desired. The drop box, and its numerous subsequent modi- 
fications of circular and other change boxes, consists of a series of 
compartments or divisions in the shuttle box, each made to hold a 
separate shuttle. These several compartments are by mechanical 
agency brought in line with the shuttle race in the order in. which 
tbe changes of weft picks are necessary. 

Ttvill Weaving.-^o long as only two seta or leaves of treadles 
are used in a loom very little in the form of a pattern can be pro- 
duced, seeing no variation can be effected in the alternate raising 
of each heddle. To a limited extent a corded surface may he pro- 
duced by passing two or three warp ends through each mail, and by 
throwing two or three picks of weft between each shed. But for 
effective figure-weaving there must be numerous possible variations 
of shed ; and that is secured first by increasing the number of 
heddles in the loom. Thus with three heddles alone it is possible 
to effect six combinations of shedding, and as the number of heddles 
is added to the variations of possible shedding increase in geo- 
metrical ratio. But the number of treadles which can he corded 
up to separate heddles is in practice limited, and therefore only 
simple twill patterns are for the most part woven with treadles 
and heddles. A twill is a cloth in which the warp and. weft do not 
intersect alternately, but where the warp predominates on the one 
side and the weft on the other. The simplest of all is the three - 
leaf twill, in which the warp passes over two and under one weft 
thread, and vice versa, in regular succession, giving the appearance 
of a succession of diagonal lines on the surface. Regular twills of 
from four to eight leaves are woven in the same manner, the weft 
rising over each fourth to eighth warp thread as the case may be. 
Many variations and combinations are possible in connexion with 
these regular twills. Tor example, they may be combined with plain 
weaving: a cashmere twill may be made, — that is, a four-leaf com- 
bination, in which the weft passes alternately over and under two 
warp ends, and two picks are shot for each shed. Tnrtlier, zig-zags, 
lozenges, squares, and other geometrical designs can he produced by 
reversing the order of the treading, and thereby causing the twill 
.to run in different directions. The diagrams, figs. 4 and 5, show 
: two arrangements of 
a four-leaf twill, the 
first h^g a regular 
twin and the second 
a dimity, the dark 
squares representing 
the point at which 
the weft rises to the. Fig. Fig. 6. 

surfaces. _ Satin or broken twills are those in which the warp threads 
are not intersected by the weft in regular succession, but only at 
iutervds, and thereby the smooth continuous surface characteristic 
of satin and damask is secured. Com- 
mon satin and double damask are eight- 
leaf twills, the order in which the weft 
rises being shown in the diagram, fig. 6. 

Rich satins may consist of sixteen to 
twenty leaf twills, the weft intersecting 
and binding down the warp at every 
sixteenth to twentieth pick as the case 
may be. Satins are usually woven with 
the face of the cloth downwards, be- 
cause iu weaving, say a sixteen-leaf 
satin, it would be necessary were the 
surface upwards to keep fifteen heddles Fig, 0. 

raised andbne down, whereas, with the face of the cloth under, only 
one heddle has to be raised at a time. 

Figure Weavkig. — Only a limited number of heddles can in 
actual working be attached each to a separate treadle to bo under 
the control of the feet of the weaver. But to produce a complicated 
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and iTregnlar pattern a large nnmbeT of different sheds of warp 
must be provided, and to secure with promptitude and certamty 
such manifold and complicated sheddinga many of the most elegant 
and ingemous devices ever applied to mechanism have been in- 
vented. Before invention culminated in the Jacquard apparatus 
the draw loom or draw-boy loom was the machme employed 
for mahing ffgured patterns snch os damasks. In it each separate 
heddle shaft was faedened to a cord, which passed over a pulley, and 
coming down by the aide of the loom these cords were arranged m 
a board in the order in which the heddles required to be drawn. 
The drawing of the cords and consequent formation of the shed was 
originally the work of a boy assistant, whence the name draw-hoy 
loom ; but it was found possible, by vanoua mechanical attachments 
worked from the treadles, to dispense with extra aid to the weaver. 
But even with this arrangement the nnmber of heddles which can 
he hung m any loom is limited, though, hy using thin shafts and 
arranging them in tiers, as many as eighty or nmety may be ac- 
commodated. Since as many as a thousand separate sheds may he 
required to form a complete pattern, a device other than shafts or 
leaves of heddles becomes necessary ; and the solution of the diffi- 
cult is found in hanging the individual heddle mailn, not in 
sharte, but independenfiy, each with a small lead weight called a 
lingo attached to it. Thus m effect a separate heddle is provided 
for each thread of warp, and it becomes possible to effect any com- 
bmation of shed hy cording together such leashes or rntnlsi as cany 
the warp threads to be raised. This tying together of the separate 
leashes, called ' ‘ lyiiig the harness ” in the case of elaborate designs, 
is a tedious and difficult operation, requiring ■^a exercise of con- 
siderahle skdl and patience. The auecossive sheds of a pattern 
being tied up, it is only necessary to have the cords arranged in 
the order in which they are to ho drawn and attached to the 
mechanical device for puUmg them, and forming the sheds m 
proper succession. 

TM Jacquard Loom . — The Jacquard apparatus is the 
most important and ingemous appliance which has ever been 
adapted to weaving, since by its agency it has become 
possible to produce the most mtneate and extended 
patterns with the same certamty and with almost as much 
rapidity as plain cloth. The credit of introducing and 
making the machine a practical success — if not the whole 
honour of the invention — ^is due to Joseph Marie Jacquard 
of Lyons (see vol. xiii p. 539). Attention was first 
directed to this ingenious artisan by a model of a net- 
making machine invented by him, which was deposited in 
the Conservatoire des Arts et Mdtiers. He was requested 
in 1801 by Hapoleon to examine and improve on a com- 
plicated loom, and thereupon be undertook to produce 
a simple appliance to supplant the mvolved medianism. 
The germs of the idea whicb he perfected had been, early 
in the eighteenth century, conceived by Bouchon and 
Falcon, and in 1746 it was further developed and im- 
proved by Jacques de Vaucan- 
son Indeed, had Vaucanson 
been acquamted with the 
fly shuttle which was then 
known and used at least in 
England, it is probable he 
would have come to be re- 
garded as the real inventor 
at once of the power-loom 
and of the apparatus which 
bears Jacquard’s name 

The fundamental principle of 
the J acquard ajiparatns is simple, 
although in its working sue 
mechanical details are essential 
Its object is to effect the raising 
of any number of separate leashes, 
cord^ leashes, or heddles, in 
any order and succession without 

eCial tying of harness. How 

e apparatus works will he made 
plain hy the diagram, fig 7. 

Here A, A represent the separate 
leashes tlirongh which the warp 
threads are £afted. It will he Ft®. T.-Dtegwm of Jteqnard Loom, 
observed that these leashes are tied in pairs, bnt they mi^t 
eqnal^ well be angle, many together, or shafts of heddles. ©la 
cord mom each separata leash passes through a finely perforated 



board B, called the comber-board, between wbidh and 0, the 
bottom board, the pairs are tied to a cord These cords pass up 
through the bottom board, and are canght in the lower hooks of 
a range of double-booked long wires D, D. These hooked wires 
are supported and kept m position hy hei^ passed through loops 
or eyes in a range of cross-wires E, E. The head of each cross- 
wire IS fonned into an oblong eye as at a (an enlarged representa- 
tion of a single cross-wire), through which a pm is passed for 
securing it m the spring-box T, m which each separate croas-wira 
presses against a small hehcal spring The oblong eye permits a 
certain amount of play in the cross-wire, so that it can he pressed 
back against the hehcal ronng when a force is apphed at the 
opposite end The points of the cross-wires pass through a perfor- 
ated hoard G, called the needle-boardjprojectinc about a quarter 
of an inch beyond its outer surface. The upper^ooks of tiie up- 
nght wires threaded through these cross-wires are attached to a 
board H, called the griffe. The whole function of the apparatus is 
to liberate these hooks in the order and to the extent necessary for 
the successive sheds. The hooks are dislocated thus. At the side 
of the projectmg points of the cross-wires there is a quadrangular 
frame I, cdled the cylinder This cylinder can be drawn hack, and 
tamed so that each face may m succession be presented to and 
pressed agamst the face from which the cross-wires protrude. The 
cylinder alone does not affect the wires, but its function is to carry 
on its rotating faces a succession of pasteboard cards which are 
punctured with holes m a definite order. The wires connected 
with hooks which are not to be disturbed pass through the 
punctured holes and remain unaffected, while those snpportmg the 
nooks to be displaced ore pressed back by l^e cardboard surface, 
and this motion of the cross- wire lifts the hook of the upright wire 
off the griffe. The gnffe now rises, carrying with it the undis- 
turbed hooks, making a shed of the warp threads attached to theor 
cords. The weft is then shot, the gnffe descends, and the next 
punctured card is hy a quarter revolution of the cylinder brought 
into contact with the cross-wires, and so the work goes on, sncces- 
sive Jacqnard cards being presentedi, new combinations of shed 
effected, and the weft shot tul the pattern is completed- Hooks to 
any desired number may he arranged in a Jacqnard apparatus, and 
when a separate hook is apphed to each mdividnal leash the most 
complete control and variety of shed may he secured But m 
practice this is not necessary. Each repeat of a pattern across a 
web majr be corded up to one senes of hook^ and in many ways it 
13 practicable to limit the number of hooks required in weaving 
and thus to simplify the apparatus itself and the qystem of punc- 
tured cards by which its operation is governed. If the Jacquard 
apparatus, for example, is controUiug only a few leaves of heddles, 
then only a corresponding number of hooks ore called mto use. 
Usually the machmes are provided with 800, 400, 600, 900, and 
aomerimes more hooks, and when mtneate and extensive patterns 
are being woven two or more machmes may he simultaneously 
brought te bear on the same loom. 

The P<yu>6r~Lo<m. — The first loom in which all the 
motions in weaving were connected and controlled by one 
motive power was the ribbon loom, known also as the 
Dutch or Dutch engine loom A machine in which four 
to six pieces could be woven simnltaueously is recorded 
to have been in existence in Dantzic in the last quarter 
of the sixteenth century (see Etbeonts, vol. xx. p. 631). 
In 1746, John Kay, inventor of the fly diuttle, and Joseph 
Stell patented improvements on the Dutch engine loom, 
which they said “ may go or be worked by hand^ water, 
or any other force ” The ribbon loom may ho regarded 
as a series of distinct looms mounted wi tbiTi one frame, 
each having its own warp and cloth beams, heddle^ and 
shuttle, hut all worked by one set of treadles and with a 
single batten. The shuttles are thrown across the narrow 
web by a rack-and-pinion arrangement \ they are simnltene- 
onsly shot, and each occupies tiie place of its next neigh- 
bour to the right or left alternately- The Jacqnard appar^ 
atua and the ^p-box arrangement for changing shuttles 
with change of weft are applied to the ribbon loom. 

"inie application of power to the weaving of ordinary 
webs has developed along a difierent line, and the common 
power-loom has nothing to do with the ribbon loom. So 
^ly as 1678 there was figured and described in the 
French Jmrml des S^mns a machine “ for making linen 
cloth without the aid of a workman,” the invention of 
De Qennes, a French naval ofBiCwr. The loom made 
in 1746 by Vaucanson, which also foreshadowed the 
Jacquard apparatus, embodied many improvements on the 
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conception, of De Gennes, and presented some of tlie im-’ 
portant features of tlie modern power-loom. The practical 
realization of automatic weaving was, however, deferred for 
forty years, and the world owes it to a clergyman of the 
Church of England, the Eev. Dr Edmund Cartwright. 
His own graphic account of the history of Ms invention 
has already been given under Cooton (see vol. vi. p. 500). 
Dr Cartwright’s original loom was but an imperfect 
machine, although his patent was minute and detailed. 
Both he and others devoted much labour to its improve- 
ment j and in bringing the invention to a successful issue 
he spent from ^30,000 to £40,000, while in return he re- 
ceived only a gift of £10,000 in 1809 from the Government. 
The power-loom fought its way to supremacy hut slowly, for 
an imperfect power-loom is no better than a hand-loom ; 
and it was only after the minor adaptations and adjustments 
wMch frequently make the difierence between success and 
failure were brought into operatiou that the real advan- 
tages of power-loom weaving became obvious. Even yet 
for many purposes the power-loom has not succeeded in 
supplanting hand-loom weaving. 

The power-loom (fig. 8) differs much in appearance from the 
hand-loom, and is altogether more compact, from the fact that the 
lay, wMeh is suspended from above in the latter, is in the power- 
loom centred below. The three principal motions, shedding, ^pick- 
ing, and, beating np, are of course tbs same in both. Motion is 
communicated to the working parts of the power-loom hy the main 
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or crank shaft, so called because it is provided with the two cranks 
which give oscillating motion to the lay. By toothed wheels the 
crank shaft controls the motion of the tappet shaft which carries on, 
it the cams or tappets (1) for the picking motion called the picking 

S its, and (2) for the treadles called the shedding tappets. The 
ng tappets have always a direct relation to the motion of the. 
crank shaft, because for every beat of the lay there must be a 
corresponding pick. As there are two picking tappets the shaft is 
therefore geared to make half a revolution' for each revolution of 
the crank shaft. The relation of the shedding tappets is not so 
regular, their rotation being dependent on the number of heddles 
or sheds of warp they control, and it is only in plain weaving that 
they correspond in motion with the picking tappets. 

For the successful working of a power-loom several adjustments 
are necessary which are not req^uired in the case of the hand-loom. 
The hand-loom weaver winds up his web on the doth beam from 
time to time as the work progresses, and he moves forward the 
temples by which the woven fabric is kept extended to its proper 
breadth. In the power-loom these must be accomplished automati- 
cally, and the motions must be self-adjusting with the progress of 
weaving. More important still, a self-acting appliance must be 
provided to stop the motion of the loom in case of the weft -feread 
becoming exhausted or being broken. This is secured by a delicate 
and ingenious contrivance called the “ fork-and-grid stop motion,” 
which depends for its action on the lightly balanced prongs of a 
fork. These prongs come in contact with the weft thread between 
die selvedge of the web and the shuttle box each time the shuttle is 
hot to the side at which the apparatus is fixed. If the 


meet no thread they are not thrown up, and being unmoved a con- 
nexion is formed to the moving lay, and by a system of levers the 
loom is immediately thrown out of gear and stopped. Eq.ually 
essential is it to provide means to stop the loom should the shuttle 
stick in the warp or otherwise fail to be carried from side to side 
of the lay. It is clear that, should the lay beat up with the shuttle 
sticking in the weft, there would ensue complete wreck of the warp. 
There are two ways of dealing with such a contingency, Tho first, 
invented in 1796 by Miller of Glasgow, is the “stop-rod motion,” 
the action of which depends on the shuttle raising, as it enters the 
shuttle-hox, a catch which if left down would strike against a frog 
or stop, and so throw the loom out of gear._ The second device is 
the loose reed, in which there is an appliance for liberating tlie 
lower part of the reed when any obstruction is met in the warp, and 
thereby preventing a blow being given by the beating-up motion. 

DoiMe GZoiA.— For many purposes the weaving of double cloth 
is important. It permits of the formation of a ground of inferior 
material with a surface of finer texture ,' and it affords great scope 
for the formation of coloured patterns, allowing of the production 
of double-faced textures, which may or may not correspond in 
pattern according to pleasure. It moreover increases the thickness 
and weight of woven fabrics, and it is the basis of tubular weaving, 
such as is practised for making hose, tubes, seamless sacking, &c. 
There are three classes of double textures. The first consists of 
double warp surfaces with the weft in the centre ; in the second 
it is the reverse — a warp centre and two weft faces ; and in both 
these classes the two sides may be of different colours if two colours 
of warp and weft respectively are employed. In the third case the 
cloth may consist of distinct warps and wefts throughout, and 
practically be two separate cloths. These, if hound at the selvedges, 
would become woven tubes, and if at regular intervals over the 
surface a thread of warp or weft passes from the one into the other 
they are united as one texture. The intersection of double warps 
and wefts gives the opportunity of producing great diversity of 
colour and pattern in any fabric without waste of material, and the 
manner in which patterns may pass from side to side is illustrated 
in the sectional diagram, fig. 9. The diagram, fig. 10, illustrates 


ViG. 9.— Section of DouWe Cloth. 

the method of producing a plain double cloth with the use of four 
heddles. Heddles 1 and 2 shed the upper cloth, 3 and 4 the 


lower. When a pick is 
heh^putin through the 
upper warp heddle 1 is 
up and all the others 
are down; and when 
the shuttle is passed 


through the lower web heddles 
1 2, 3 are raised and heddle 4 is 
depressed. 

Oaim Weaving . — ^Hitherto W’e 



have dealt only -with (1(1(1 

methods of weaving in 1111/1 Method of Wea-ring Double 
which the warp_ threads (1(1(1 
run parallel with each 
other and are intersected 
at right angles by the weft. In gauze weaving, by which effects 
intermediate between lace and plain cloth are produced, the warp 
threads are made to intertwist more or less among themselves, 
thereby favouring the production of light open textures, in which 
many omamentm lace-like combinations can be effected. Plain 
gauze is a thin open texture, in which two contiguous threads of 
waip) make each a half twist around the other at every pick, the 
cloth having in section the appearance shown in fig, 11, A leno con- 
muslin in wHoh 

crossing^ or Fio. 11.— Section of ordinary Gauze, 

whip warp inter- 
twists with ite neighbour^ only at every fourth pick. _ In fancy 
gauzes the crossing or whip warp may cross and entwine several 
ordinary warp threads at once, and in numerous other ways the 
simple principle of intertwisting may he used for ornamental effect. 
The mutual entwining of warp threads is accomplished by an extra 
heddle called a “ doup,” placed in front of the common heddles. 
The doup consists of a half heddle threaded through the eye of a 
plain beadle, of which it forms a part. The cross or whip warps 
are drafted first through one of the ordinary heddles and then 
passed under the thread or threads they are intended to entwine, 
and drafted through the doup heddle, as seen in the diagram, 
fig. 12, which shows the drafting of a plain gauze. The whole 
of the warp yams which are to be entwined must with the whip 
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vraip be passed tbrougb a suigle split of the xeed, except wiea the 
doups axe placed m ixont of the reed, which is done in the case of 
complicated gauze weaving 

Piled falncs are textures woven with a looped or otherwise 
raised surface. Looped pile is any fabric in which the woven 
loops xemam nncnt, as in Bmasela and tapestry carpets and terry 
velvets. 'When Ibese loops 
are cut m the finished texture 
then the material is a cut 2 
rule, such as ordinary velvet, 
fustian, imitation sealskin, ^ 
and other imitation furs For 
ordinary loop and cut pile ® 
fabnes two warps are xe- 
gnixed, the xegular beam warp 
and the “pole" or pile warp. 

The latter, being raised into 
loops, is worked to more 
rapidly than the orthnary warp, and it has consequently to be 
of OTeatex length and wound on a separate beam The ground 
or ionndation may be either a plain or a twilled texture, and 
after every third pick of weft a wire is introduced into the shed 
and beaten up and woven into the cloth. In this way, by the 
stretching of the pile warp over the wore, a row of loops is formed 
3 the web, the size of the loops being regulated by the size of 



\ 19 — Drafang of Ganza'Web 1 and 2 
ordinary beddlea, D, donp heddle 


the wire. If a looped pile is being woven thmi it only remains to 
s from behind and a^n weave them, m m front 


puU out the wires 
as the work proceeds But if cut pile is being made, then either the 
loops must be cut along the top before the wire is withdrawn, or the 
wire may at one end be provided with a knife edge which itself 
cuts the loops as it is being pulled out For velvets, &o. , the wires 
are provided with a groove on their upper face, and along this 
groove a cuttmg knife called a tnvet is run to cut the loom In 
ng 13 the structure of a looped and cut velvet is illustrated. Fustian 
IS a cut pile fabno in .0 
which the weft mate- t 
nal, floated over the " 
surface, forms the 
substance of the 


o 


Fid IS— Section Of Looped Pile FaMc. 

It is not woven over wires, and the pile 
is cut by hand alter the web leaves the loom. A third method 
of weavmg pile fabnca consists of making a double web, the pile 
warp passing from, the 
one to the other and 
bmding them together, 
os shown m flg 14 
When the connectmg 
threads are cut they 
form, a pile surface for 
each separate doth. The 

reat dmculty which hsts Fia 14— Section of Doable- Web Pinal. 

een ennmin.tered in per- 
fecting t ’ ' ' 

pda equi 

uniform . 

plush weaving with double cloth is largely due to the patient 
and well-directed efforts of Mr S 0. lastei', of Mannmgham 
Mdls, Bradford 

There are many anbeldlary but htgbly important end most ingenloue featnrea 




le subject In detah In addition to copious information to be 
gieanen irom recnmcal Journals, may consult DarloWe EiMory and Principles 
0/ Weaving (Loniaa, 1878), Aabenburst’a Weaving and JOasigningiif Textile FabricM 
Bradford, 1879), and Brown’s Praedeai iP-eatise on the Art of Weaving (4th ed , 
Dundee, 1883)i To the two works flrat named we hare to admowledge om 
iodebteoneBS for the eaggestlcfns of serentl diegranu (J FA.) 


WEBEK, Gael Maria Feudsicih Erm-st voit (1786- 
1826), musical composer and creator of “romantic opera,” 
was -born at Eutin, near Lubeck, December 18, 1786, of a 
family that had long been devoted to art. His father, Baron 
Franz Anton von Weber, a military officer in thd service of 
the palgrave Earl Theodor, was an excellent violinist, and 
biB mother once sang on the stage. His cousins, Josepha, 
Aloysia, Constanze, and Sophie, daughters of Franz Anton’s 
brother Fridolm, attained a high reputation as vocaliste. 
Mozart, after haying been cruelly deceived by Aloysia, 
made Conatanze his wife, and thus became Franz Anton’s 
nephew hy marriage. !Mdolin played the violin nearly 
as well as his brother ; and the whole family displayed 
exceptional talent for music. 

Franz Anton von Weber was a man of thriftless habits 
and culpable eccentricity. Having been wounded at Ros- 


bach, he quitted the army, and in 1768 he was appointed 
financial councillor to Clement August, elector of Cologne, 
who for nine years overlooked his incorrigible neglect of 
'duty But the elector’s successor dismissed him in 1768; 
and for many years after this he hved in idleness at 
Hildesheim, squandering the property of his wife, Anna 
de’ Fumetti, and doing nothing for the support of his 
children until 1778, when he was appointed director of 
the opera at Lubeck. In 1779 the prince bishop of Eutin 
made him his kapellmeister, and not long afterwards his 
wife died of a broken heart. Five years later he went to 
Vienna, placed two of his sons under Michael Haydn, and 
in 1785 married the yoimg Viennese singer Genovefa von 
Brenner, who in the following year gave birth, at Eutin, to 
the subject of the present article — a delicate child, afflicted 
with congenital disease of the hip-joint 

On his return from Vienna, Franz Anton, finding that 
a new kapellmeister had been chosen in his place, ac- 
cepted the humbler position of “ Stadt Musikaut.” This, 
however, he soon relinquished; and for some years he 
wandered from town to town, giving dramatic perform- 
ances, in conjunction with the children of his first wife, 
wherever he could collect an audienca The effect of this 
restless life upon the little Carl Maria’s health and educa- 
tion was deplorable , but, as he accompanied his father 
everywhere, he became familiarized with the stage from 
his earliest infancy, and thus gained an amount of dramatic 
experience that indisputably laid the foundation of his 
future greatness. Franz Anton hoped to see him develop 
into an infant prodigy, like his cousm Mozart, whose 
marvellous career was then rapidly approaching its close. 
In furtherance of this scheme, the child was tanght to sing 
and place his fingers upon the pianoforte almost as soon 
as he could speak, though he was unable to walk until he 
was four years old HappOy his power of observation and 
aptitude for general learmng were so precocious that he 
seems, in spite of all these disadvantages, to have in- 
stinctively Vacated himself as became a gentiemaiu His 
first muaic-master was Keuschler, who gave him instruction 
at Weimar in 1796. In 1798 Michael Haydn taught him 
gratuitously at Salzburg. In the March of that year his 
mother died, like her predecessor, of chagrin. In April the 
family viait^ Vienna, removing in the autumn to Munich 
Here the child’s first composition — a set of “ Six Fughettos ’’ 
— was published, with a pompous dedication to his half- 
brother Edmund; and here also he took lessons in singing 
from Valeai, and in composition from Kalcher, under whom 
he made rapid progress. Soon after this he began to play 
successfully in public, and bis father compelled him to write 
mcei^ntly. Among the compositions of this period were 
a mass and an opera — Die Machi der Liebe wid dee Wnns — 
now destroyed. A set of “Variations for the Pianoforte,” 
composed a httle later, and dedicated to Ealcher, was 
lithographed by Carl Maria himself, under the guidance of 
Senefelder, the inventor of the process, m which both the 
father and the child took great interest 

In 1800 the family removed to Freiberg, where the 
Bitter von Steinsberg gave Carl Maria the libretto of an 
opera called Das Wcddmadchen, which the boy, though not 
yet fourteen years old, at once set to music, and produced 
in November at the Freiberg theatre. The performance 
vms by no means snccesaful, and the composer himself was 
accustomed to speak of tie work as “ a very immature 
production”; yet it was afterwards reproduced at Chemnitz, 
and even at Vienna. 

Carl Maria returned with his father to Saizhurg in 1801, 
resuming his studies under Michael Haydn, and forming a 
dose friendship with the Chevalier Neukomm. Here also 
he composed his second opera, Fgier Sckaioll wid seine 
which was unsuccessfully produced at Nurera- 
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berg in 1803. In. that year he again visited Yienna, 
■vrhere, though the veterana Haydn and Albrechtsberger 
•were both receiving pupils, his father preferred placing 
him under the Abbd Vogler, a man of kind and sympathetic 
nature, hut quite unfit to train so great a genius. Through 
Vogler’3 instrumentality Carl Mana was appointed con- 
ductor of the opera at Breslau, before he had completed 
hia eighteenth year. In this capacity he greatly enlarged 
bis experience of the stage ; but he lived a sadly irregular 
life, contracted debts which his slender salary was insuffi- 
cient to defray, and lost hia beautiful voice through 
accidentally drinking a poisonous liquid used in litho- 
graphy, — a mishap that nearly cost him his life. These 
hindr^ces, however, did not prevent him from beginning 
a new opera called the hbretto of which was 

based upon a well-known legend of the Eiesengebirge. 
The plot of the piece vnua “ romantic to the last degreei, 
and Weher worked at it enthusiastically, but it ttos never 
completed, and little of it has been preserved beyond a 
quintett and the masterly overture, which, re-written m 
1811 under the title of i?«r der now 

ranks among its author’s finest mstriunental compositions. 

Quitting Breslau in 1806, Weber removed in the fol- 
lowing year to Stuttgart, where he had been offered the 
post of private secretary to Duke Dudwig, brother of 
Prederick, king of Wdrtemberg. The appointment was a 
disastrous one. The stipend attached to it was insufficient 
to meet the twofold demands of the young man’s new 
social position and the thnftlessness of his father, who 
was entarely dependent upon hum for support Court life 
at Stuttgart was nncongenial to him, though he yielded to 
its temptations. The fang hated him. He fell hopelessly 
into debt^ and, worse than all, became involved in a fat^ 
intiiii^ with Kergerethe Lang, a singer at the opera. 
Hotwithstandiug these distractions he worked hard, and 
in 180B re-modelled Dos Wcddmiidcheiii, under the title of 
SylvcmOi^ and prepared to produce it at the court theatre. 
But a dreadful calamity prevented its performance. Branz 
Anton had misappropriated a large sum of money placed 
in the young secreta^s hands for the purpose of clearing 
a mortgage upon one of the duke’s estates.* Both father 
and son were charged with embezzlement, and, on February 
9, 1810, they ware arrested at the theatre, during a 
rehearsal of tSyhana^ and thrown by the king’s order into 
prison, Ho one doubted Weba’s innocence, but after a 
summary trial he and his father were ordered to quit the 
country, and on February 27 they began a new life at 
Mannh^. 

Having provided a cspmfortable home for his father, and 
b^un the compcsition of a new comic opera, in one act, 
called Ahu Satsaat^ Weber removed to Darmstadt in order 
to li« new his old master the Abb6 Vogler, and his fellow- 
pupils Meyerbeer and Oknabacher, with whom he lived on 
terms of ^e closaat intimacy. On September 16, 1810, 
he reproduced Gylvmxa under its new title at Frankforti, 
but with very doubtful success. Aha JSassa/n, was com- 
plete at Darmstadt in January 1811, after iqp,ny inter- 
ruptiome^ one of which exercised a memorable infiuence 
upon his later career. YiThile reading with hia friend, 
.^exaudet von Dusch, Cleorge Apel’s then recently pub- 
lished he was so much struck with the story 

of J)sfr Frnmhbihi that he at once began to meditate upon 
its ttaGs!f<SPi)Diation into aa oper% and the two friends 
actually sab to work upon it then and there. But it was 
not unta maeny years afterwards that the idea was carried 
out in a jw^tical form. 

^ As t&s I^S of fJcs WeidsnASicJititk Itas bean lost zt Is impossible 
low to determiuft Jte feacwft lehtion to tke later work. 

* Spitte giv^ aftttflferent ftceovid of" the ocCaCrence, sad atbnbates 
he robb^ to asecrfskt 


Weber started in February 1811 on an extended artistic 
tour, during the course of which he made many mffuential 
friends, and on June 4 brought out Aha JIassan with 
marked success at Munich. HiS father died at Mannheim 
in 1812, and after this he had no settled home, until in 
1813 his wanderings were brought to an end by the 
unexpected offer of an appointment a.3 kapellmeister at 
Prague, coupled with the duty of entirely remodelliug the 
performances at the opera-house. The terms were so 
hberal that he accepted at once, engaged a new company 
of performers, and governed them with uninterrupted 
success until the autumn of 1816. During this period he 
composed no new operas, but he had already written much 
of his beat pianoforte music, and played it with never- 
fading success, while the disturbed state of Europe inspired 
iam with some of the finest patriotic melodies in exist- 
ence. First among these stand ten songs from Homer’s 
Leyer und Schwerdt, including “Yater, ich rufe dich,” and 
“Liitzow’s wilde Jagd”; and in no respect inferior to these 
are the splendid choruses in his cantata Kampf und Sieg^ 
which was first performed at Prague, December 22, 1816. 

Weber resigned his office at Prague, September 30, 1816, 
and on December 21 Frederick Augustus, king of Saxony, 
appointed him kapellmeister at the German opera at 
Dresden. The Italian operas performed at the court 
th^tre were superintended by Morlacchi, whose jealous 
and intriguing deposition produced, an endless amount of 
trouble and annoyance. The king, however, placed the 
two kapellmeisters on an exact equality both of title and 
salary, and Weber found ample opportumty for the 
exercise of his remarkable power of organization and 
control. And now he once more gave hia attention to the 
story of Der Fr^chOit which, with the assistance of 
Fnedrieh Hind, he developed into an admirable libretto, 
under the title of Dea Jd^ers Braut. 

The legend of “ The Seventh Bullet,” though well known 
in the 17tih century, and probably much earlier, seema to 
have been first given to the world in a connected form in 
a work entitled Unterredmigen vom JReiche der GetMer, the 
second edition of which was printed at Leipsio in 1731. 
In this version of the story the scene is laid in Bohemia, 
and the action referred to the year 1710. Apel reproduced 
the legend, under the title of “ Der Freischiitz,” in the first 
volume of hia Gespensterhuch^ in 1810. Since then the 
story has been repeated in many varying forms, but it was 
Apel’s version that first attracted Weber’s attention, and it 
was from this that he and Kind together made their first 
sketch of the libretto, on February 21, 1817, though they 
found it necessary to increase the interest of the drama by 
the introduction of some accessory characters, and to 
substitute a happy ending for the fatal catastrophe of the 
original story. Mo subject could have been better fitted 
than this to serve as a vehicle for the new art-form which, 
under Weber’s skilful management, developed into what is 
now universally recognized as the prototype of the true 
“romantic opera.” He had dealt with the supernatural in 
FUbei^Jd^ and in Sylmna with the pomp and circumstance 
of chivalry, hut iu neither case with the unquestioning 
faith which alone can invest the treatment of such subjects 
with befitting dignity. The shadowy impersonations in 
Rdhenatd are scarcely less human than the heroine who 
invokes them , and the music of Sylwma might easily have 
been adapted to a story of the 19th century. But in the 
master’s later operas all this is changed. We cannot 
choose but shudder at the fieud in Der Frm(Mit, for the 
infernal apparition comes straight to us from the nether 
world. Every note in Furyanihe breathes the spirit of 
mediffival romance ; and the fairies in Oheron have a real 
^stence, quite distinct from the tinsel of the stage. And 
this it is, — this uncompromising reedity, even in face of the 
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unreal, — that forms the strongest characteristic of tiie pure 
“ romantic school,” as Weber understood and created it. 
It IS true to nature even when deahng with the super- 
natural, for it treats its wildest subjects in earnest, and 
without a doubt as to the reality of the scenes it ventures 
to depict, or the truthfulness of their dramatic interpre- 
tation. 

Weber and Kind sketched the scenario of the new opera 
in February 1817. On March 1 the poet placed the com- 
plete libretto in the hands of the composer, who wrote the 
first note of the mnsic on July 2 — beginning with the 
duet which opens the second act. But so numerous were 
the interruptions caused by Morlacchi’s intrigues, the insol- 
ence of unfriendly courtiers, aud the attacks of jealous 
critics that nearly three years elapsed before the piece was 
completed. In the meantime the performances at the 
opera-house were no less successfully remodelled at 
Dresden than they had already been at Prague though 
the work of reformation was far more difificult; for the 
new kapellmeister was surrounded by enemies who openly 
subjected him to every possible annoyance, and even the 
king himself was at one time strongly prejudiced against 
him. Happily, he no longer stood alone in the world. 
Having, after much difficulty, broken off his miserable 
intimacy with Margarethe Lang, he married the well-known 
vocalist, Carolina Brandt, a noble-minded woman and 
consummate artiste, whose advice, even on subjects con- 
nected with the new opera, was extremely valuable. The 
great work was completed May 13, 1820, on which day 
Weber wrote the last note of the overture, — a portion of 
the design which, for obvious reasons, it was his custom 
to postpone until the rest of the music was finished. 
There is abundant evidence to prove that he was well 
satisfied with the result of his labours j but he gave him- 
self no rest. He had engaged to compose the music to 
Wolff’s Gipsy drama, Freaosa. Two months later this 
also was finished, and both pieces ready for the staga 

In consequence of the unsatisfactory state of affairs at 
Dresden, it had been arranged that both Freciosa and Der 
FreiscMUsf — no longer known by its original title, Des 
Jagers Fravit — shoidd be produced at Berlin. In February 
1821 Sit Julius Benedict was accepted by Weber as a 
pupil ^ and to his pen we owe a delightful account of 
the rehearsals and first performance of his master’s chrf 
cPcemre. Fredosa was produced with great success at the 
old Berhn opera-house on June 14, 1821. On June 18, 
the anniversary of the battle of Waterloo, the opening of 
the new “ Schauspielhaus ” was celebrated by the produc- 
tion of Fer FreischiUz. Much anxiety was caused by 
unforeseen diffi.culties at the rehearsals; yet, so calm was 
Weber’s mind that he devoted his leisure time to the 
composition of Ms Concei'tstilch m F minor — one of his 
finest pianoforte pieces. Until the last moment his friends 
were anxious; the author was not ; and the result justified 
his confidence in his own powers. The success of the 
piece was triumphant. The work was received with equal 
enthusiasm at ’Vienna on October 3, and at Dresden on 
January 26, 1822. Yet Weber’s position as kapellmeister 
was not much improved by his success, though, m order 
to remaiu faithful to hia engagements, he had refused 
tempting offers at Berlin and Cassel, and, at the last- 
named place, had installed Ludwig Spohr in a position 
much more advantageous than his own. 

For hia next opera Weber accepted a libretto based, by 
Frau Wilhelmine von Ohezy, on the story of Hvryanthe, 
as originally told in the 13th century, in Gilbert de 
Montrenil’s Foman de la Ttolette, and repeated with alter- 
ations in the F&eam&rme^ in Shakespeare’s Cymlelim^ 
and in several later forma. In place of the ghostly horrors 
of Der Frmchuta^, the romantic element was here supphed 
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by the chivalric pomp of the Middle Ages. The libretto, 
though soundly abused by shallow critics, is really an 
exceptionally good one — in one respect superior to that 
of Der Freischviz, inasmuch as it substitutes elaborate 
reeitative for the spoken dialogue pecuhar to the German 
“Schauspiel” and French “op^ra comique.” It is, in 
fact, a “ grand opera ” in every sense of the words, — the 
prototype of the “musical dr^a” perfected fifty years 
later by Wagner. The overture — as usual, written last — 
presents a feature that has never been imitated. During 
its performance the curtain temporarily rises, to exhibit, 
in a tableau Divant^ the scene in the sepulchral vault upon 
which the whole story turns. This episode is now rarely 
presented ; but Weber himself well knew how much the 
interest of the piece depended on it. The work was pro- 
duced at the Karntnerthor theatre in Vienna, October 
25, 1823, and received with enthusiasm. Being of a less 
popular character thau Fer Freischute, it is not so fre- 
quently performed; but it still retains its place upon 
the stage, and ranks among the finest “ romantic opms ” 
that have ever been written. 

Weber’s third and last dramatic masterpiece was an 
English opera, written for Covent Garden theatre, upon 
a hbretto adapted by Planch^ from Wieland’s Oberon. 
Destined for the English stage sixty years ago, this was 
necessarily disfigured by the spoken dialogue abandoned 
in Furyanthe ; but in musical beauty it is quite equal to 
it, while its fairies and mermaids are as vividly real as the 
spectres m Far FramhUtz, Though already far gone in 
consumption, Weber began to compose ^e music on 
January 23, 1825. Cities Kemble had offered him 
£1000 for the work, and he could not afford to rest. He 
finidied the overture m London, at the house of Sir George 
Smart, soon after his arrival, m March 1826 ; and on 
April 12 the work was produced with triumphant success. 
But It cost the composer his life. 'Weaned out with 
rehearsals and performances of the opera, and concerts at 
which he was received with rapturous applause, he grew 
daily perceptibly weaker ; and, notwithstanding the care 
of his kind host, Sir George Smart, and his family, he was 
found dead in his bed on the morning of June 5, 1826. 
For eighteen years hia remainB rested in a temporary grave 
m Moorfields chapel; but in 1844 they were removed 
and planed in the family vault at Dresden. 

Besides Ids tliree great dramatic masterpieces and the other 
works already mentioned, Weber wrote two masses, two sym- 
phonies, eight cantatas, and a vast amount of songs, orchestral and 
pianoforte peces, and music of other kmds, amounting altogether 
to more than 260 compositions. (W. S B.) 

WEBER’S LAW is the principal generalization of that 
branch of scientific investigation which has come to be 
known as “ psycho-physics.” According to Feehner, who has 
done most to prosecute these inquiries and to consolidate 
them under a separate name, “ psycho-physics is an exact 
doctrine of the relation of function or dependence between 
body and soul.” In other words, it is throughout an 
attempt to submit to definite measurement the relation of 
physical stimuli to the resulting psychical or mental facts, 
and forms an important department of experimental 
psychology It deals with the quantitative aspects of 
mental facts — their intensity or quantity proper and thrir 
durataon- Physical science enables ns, at least in the 
case of some of the senses, to measure with accuracy the 
objective amount of the stimulus, and introspection enables 
us to state the nature of the subjective result. Thus we 
are able to say whether a stimnlns produces any psyohictd 
result, and can fix in that way the •minimum smsibile or 
“ tofflhold of consciousness ” for each of the senses. In 
like manner (though with less accuracy, owing to the dis- 
turbing nature of the conditions) we can fiix thesensatbnal 
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pifl,yimnin, or upper limit of sensibilityj in the different 
senses, that is to say, the point beyond ■which no increarse 
of stiimilus produces any appreciable increase of sensation. 
We thus determine as Wundt puts it, the hmit-Talues 
between ■which changes of intensity in the stimulus are 
accompanied by changes in sensation. But the central 
inquiry of psycho-physics remains behind. Between the 
quantitative minimum and the quantitative maximum 
thus fixed can we discover any definite relation between 
changes in the objective intensity of the stimuli and 
changes in the intensity of the sensations as estimated hy 
consciousness 1 The answer of psycho-physics to this in- 
qniry is given in the generalization -variously kno'wn as 
“Weber's law,” “Bechner's law,” or the “psycho-physical 
law,” which professes to formulate with exactitude the rela- 
tions which exist between change of stimulus and change 
of sensation. 

As we have no means of subjectively measuring the 
absolute intensity of our sensations, it is necessary to de- 
pend upon the mental estimate or comparison of two or 
more sensations. Comparison enables us to say whether 
they are equal in intensity, or if unequal which is the 
greater and which is the less. But as they approach 
equality in this respect it becomes more and more difficult 
to detect the difference By a series of experiments, 
therefore, it will be possible, in the case of any particular 
individual, to determine the least observable difference in 
intensity between two sensations of any particular sense. 
This least observable difference is called by Fechner ■fhe 
“TTnteracMedsschwelle,” or “ difference-threshold,” that is 
to say, the limit of the discriminative sensibility of the sense 
iu question. That such a “ threshold,” or least observable 
difference, exists is plain from very simple examples. 
'Very small increases may be made m the olqectivB amount 
of light, sound, or pressure — that is, in the physical stimuli 
applied to these senses — without the subject on whom the 
experiment is made detecting any change. It is further 
evident that, by means of this “Untersehiedsschw^e,” it 
is possible to compare the discriminative sensibility of 
different individual^ or of different senses, or (as in the 
case of the shm) of different parts of the same sense organ : 
the smaller the difference observable the finer the dis- 
criminative sensibility. Thus the discrimination of the 
muscnlar seme is much more delicate tiian that of the 
sense of touch or pressure, and the discriminative sensibility 
of the shin and the retina varies very much accordmg to 
the parts of the surface affected. Various methods have 
been adopted with a view to determine these mmima of 
discriminative sentibility -with an approach to scientifiic 
IffemdoiL The first is that employ^ by Weber himself, 
and has been named the method of just observable differ- 
fflices. It consists mthef in gradually adding to a given 
stimulus small amounts which at first cause no perceptible 
difference in sensation but at a certain point do cause a 
difference to emerge in consdonsness^ or, vice versa, in 
gradually decreasing the amount of additional stumrius, 
till the difference originally perceived becomes imper- 
c^tible. By taldng the average of a number of such result 
the minimum may be determmed ■with tolerable accuracy. 
The second method is called by Fechner the melhod of 
coareet and incorrect instances. When two stimuli are 
vdy n^y the subject ■will often fail to recognize 
whidi is greater, saying sometimes that A. is grater, 
sometimes that B is greater, When in a large number 
of ■trials the i%ht and wrong guesses exactly balance one 
anotiier we ^y condude tiiat the difference between the 
two stimuli is not appretiaJble by the sense. On the other 
hand, as aooa tiie number of correct guesses definitely 
oxce^ half of the total number^ of. cane^ it may be in- 
ferred that there is a certain subjective annreciation of 
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difference. This method was fibrst employed by Vierordt. 
The third method, that of average errors, is very similar 
to the one just explained Here a certain weight (to take 
a concrete example) is laid upon the hand of the person 
experimented upon, and he is asked, by the aid of subjec- 
tive impression alone, to fix upon a second weight exactly 
equal to the first. It is found that the second weight 
sometimes slightly exceeds the first, sometimes slightly 
fa.Ufl helow it. Whether above or below is of no con- 
sequence to the method, which depends solely on the 
amo^unt of the error After a number of experiments, the 
different errors are added together, and the result being 
divided by the number of experiments gives us the average 
error which the subject may be calculated upon to make. 
This marks the amount of stimulus which is just below 
the difference-threshold for him This method was first 
employed by Fechner and Volkmann. The diffierKit 
methods were first named, and the theory of their applica- 
tion developed by Fechner, m his Elemmte der Psycho- 
pAysik (1860). 

These methods have been chiefly apphed to determine the 
relation of the difference-threshold to the absolute magni- 
tude of the stimuli employed. For a very httle reflexion 
tells ns that the smallest perceivable difference is not an 
amount whose absolute intensity is constant even within 
the same sense. It varies -with the intensity of the stimuli 
employed. We are unable, for example, to recognize 
slight differences in weight when the weights compared 
are hea'yy, though we should be perfectly able to make 
the distinction if the weights compared were both light. 
Ordmary observation would lead us, therefore, to the conclu- 
sion that the greater the intensity of the original stimulus 
at work the greater must he the increase of stimulus in 
order that there may be a perceptible difference in the 
resulting sensation. E. H. Weber (1795-1878) was the 
first (after a prolonged series of expenments on the sensa- 
tions of sight, hearing, and touch) to clothe this generality 
with scientific precision by formulating the law which has 
since gone by his name The purport of the law is that, 
in order tiiat the sensational difference may remain un- 
chaugec^ the increase of stimulas must maintain the same 
proportion to the intensity of the precediug stimulas. 
The smallest perceptible difference is therefore not absol- 
utely the same, but it remains relatively the same, that is, 
it remains the same fraction of the preceding stimulua 
For example, if we can distinguish 16 oz. and 17 oz., we 
shall he able to distinguish 32 oz, and 34 oz. but not 32 
oz, and 33 oz , the addition being in each case of the 
preceding stimulus. This fraction (supposing it to be the 
difference-threshold of the muscular sense) remains a con- 
stant, however hght or however hea'vy the weights com- 
pared, The law may be formulated thus ; — The difference 
between any two stimuli is erpeneuced as of equal magni- 
tude, in case the mathemati^ rdation of these stimuli 
remams unaltered. Or, otherwise expressed, In order that 
the intensily of a sensation may increase in arithmetical 
progression, the stimulus must increase in geometrical pro- 
gression, It is also expre^ed by Fechner in the form — 
The sensation increases as the logarithm of the stimulus. 

The law has been variously interpreted. Fechner him- 
self designated it the psycho-physical law, and treated it 
as the fundamental formula of the relation between body 
and mind, thus assigumg to it an ontological dignity and 
significance. But in this “psycho-physical” interpreta- 
tion of his results he has not had a numerous foUo^wiug. 
Wundt interprets the law in a purely “psychological” 
seiwe, making it a special instance of the general law of 
rehitiyity which governs our mental states. Introspection 
can give us no information as to the absolute intensity oi 

the atimnlna r fnv n. firfnmnInH la tnfttm in AnnadirtiiBneiaa 



471 


W E B~W E B 


only thxongli its sensational resultant Hence, lie argues, 
■we can only compare one psycMcal state with another, 
and our standard of measurement is therefore necessarily 
a relative one, it depends directly upon the preceding 
state with which we compare the present Others have 
attempted to give the law a purely physical or “physio- 
logical” explanation. Instead of holding with Fechner that 
the law expresses a recondite relation between the material 
and the spiritual world, they prefer to regard the quanti- 
tative relation between the last physical antecedent in the 
brain and the resultant mental cliMge as jornna fade one 
of simple proportion, and to treat "Weber’s law as holding 
between the initial physical stimulus and the final action 
of the nerve-centres. According to this interpretation, the 
law would be altogether due to the nature of nervous 
action. As a nerve, says SuUy, after a temporary degree 
of stimulation temporarily loses its sensibility, so the 
greater the previous stimulation of a nerve the greater is 
the additional stimulus required to produce an appreciable 
amount of sensation. 

Weber’s law, it must be added, holds only within certain 
limits In the “chemical” senses of taste and smell 
experiments are almost impossible It is not practicable 
to limit the amount of the stimulus with the necessary 
exactitude, and the results are further -vitiated by the long 
continuance of the physiological effects. The same con- 
siderations apply -with still more force to the organic 
eensations, and the results in the case of temperature 
sensations are completely uncertain The law is approxi- 
mately true in the case of sight, hearing, pressure, and the 
muscular sense, — most exactly in the case of sound. As 
this is the sense which affords the greatest facilities for 
measuring the precise amount of the stimulus, it may per- 
haps be inferred that, if we could attain the same exacti- 
tude m the other senses, with the elimination of the 
numerous disturbing extraneous influences at work, the 
law would vindicate itself -with the same exactitude and 
certainty. It is further to be noted, however, that even 
in those senses in which it has been approximately verified, 
the law holds with stringency only -within certain hmits 
The results are most exact in the middle regions of the 
eensory scale, on the contrary, when we approach the 
upper or lower limit of sensibility, they become quite un- 
certain. 

I/iteratura. — Weber’s mvestigatioiis were -to the public in 

Ins articles in Wagner’s SanAwHrterhuck derThyszologie. reobner’s 
Memenia der Psycho-physjJr, referred to above, was published m 
1860, and oontams an elaborate exposition of the whole subject 
He rephed to his critics in two later -works, In Sachen der Faycho- 
vhysfiK (1877) and Reeiaion der RauptpunMe der Feycho^hysiA 
(1882). DelbceufsJ^fit^Zfi ps3/cAop%si<]rt4e (1878), and G E Muller’s 
Zur QrundUffwtig der Fayeho-physdc, are also important document ; 
and the subject la fully treated m Wundt’s Fhymlogiaake FsyeJto- 
logie and in Ladd's Fhyeiological Fsycdiologyy which is based u^on 
Wundt Two English niono^phs may be rrforred to as contaiiiing 
important criticisms of the law, — ^the paper of Messrs De-war and 
M'feendrick m the Transadnons of Boyal Society of EdvnlmrQh 
for 1873, and Mr James Ward’s “Attempt to Interpret Fechner’s 
Law,” m Mind^ L 462 ag (A SE ) 

"WEBSTEB, Dastcbl (1782-1862^ American states- 
man, -was bom at Salisbury, New Hampshire, January 
18, 1782. His family can be traced back -without difficulty 
to Thomas Webster, of Scottish ancestry, who settled in 
New Hampshire in 1636, but no further. Ebenezer 
' Webster, the father of Daniel, rose to the rank of captain 
in the “ French and Indian War.” From him his sons 
Ezekiel and Daniel inherited great physical force; their 
mother, Abigail Eastman, gave them their intellectual 
powers. Daniel al-waya insisted on considering his elder 
brother, who became a leading lawyer in his native State, 
as really Ms superior in intellect, and the correspondence 
between them was close and confidential until Ezekiel’s 


death m 1829. Living on the frontier, Daniel was com- 
pelled to depend for early education on his mother and ou 
the scanty schoohng customary in winter ; and for much of 
this he -was indebted to the fact that he was physically the 
weakest of his family. It is a little odd, however, that he 
failed utterly in that -with which his final reputation was so 
closely connected. In his own words : “There was one 
thing I could not do : I could not make a declamation, 
I co^d not speak before the school.” "When he was fifteen 
years old a family council decided to send him to college, 
a step involving severe abstinence and additional struggle 
on the part of his immediate relatives After an imperfect 
preparation, he graduated at Dartmouth College lu 1801, 
studied law, and was admitted to the bar in Boston in 
1805, from the office of Christopher Gore. 

Eegard for his father made Webster begin practice in 
the to-wn of Boscawen, near his early home, but his father 
died -withm a year, and he removed to Portsmouth, the 
largest town of the Stata Here he took a leading place 
at the bar, having but one rival. In May 1813 he 
entered Congress as a representative from New Hampshire^ 
being placed at once ou the committee of foreign affairs. 
As a moderate Federalist, he held that attacks on Canada 
should cease, and that the -war should be confined to the 
ocean. His first speech showed that the raw New Hamp- 
ahire boy of a dozen years before had developed new 
powers. “ If the war must continue, go to the ocean. If 
you are seriously couteudmg for maritime rights, go to the 
theatre where alone those rights can be defended. Thither 
every indication of your fortune points you. There the 
united wishes and exertions of the nation will go -?nth you. 
Even our party divisions, acrimonious as they are, cease 
at the -water’s edge.” The position of any Federalist in 
Congress, however, was not a wide sphere of influence; 
and Webster, removing to Boston in 1816, gave up political 
life for some years 

At the Massachusetts bar Webster soon gained a place 
as prominent as he had held in New Hampshme, and within 
three years his reputation as a lawyer h^ become 
nat i nriBL TTih national standing was gamed by his argu- 
ment in the “ Dartmouth College case,” practically endorsed 
by the Supreme Court. Dartmouth College had been 
chartered by the king in 1769. In 1816 the New 
Hampshire legislature undertook to alter the charter and 
reorganize the corporation ; and the State courts sustained 
the legislature in a snit brought by the old trustees 
against the new. On appeal -fco the Supreme Court of ^he 
United States in 1818, Webster contended that the College 
was an eleemosynary corporation, over which the legislature 
had no more power than the kmg who chartered it ; that 
the king had no power to void such a charter, and the 
New Hampshire legislature no such sovereign powers as 
parliament; that the legislature’s action came within 
the Federal constitution’s prohibition of State legislation 
altering contracts; that “the charter of 1769 is a con- 
tract;” that “the acts in question impair this contract;” 
and that they were therefore unconstitutional and void. 
The Supreme Court upheld Webster’s view, and it was 
soon seen that he had worked a serious change m the 
relations of the States to corporations, as they had thus far 
been understood- The States endeavoured to meet the new 
rule by inserting in their charters clauses retaining the 
right to alter them; but the spirit of the “Dartmouth 
College cas^” which has always had its opponents among 
American laivyers, has had its influence upon judges every- 
where, in every variety of cognate casea From this time 
Webster -was recognized as the leading lawyer of the 
country, and his services were in constant demand. 

His cases ore quite beyond statement -withiu the q>ac6 
here available. Some of his leading cofistitutional cases 
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ware tliosa of Gibbons v. Ogden, in 1824, in which he 
overthrew the action of the New York legislature in 
granting to Ogden, assignee of Fulton and Livingstone, a 
monopoly of steam navigation in New York waters, as an 
interference with the right of Congress to regulate com- 
merce 'j Ogden V. Saunders, in 1827, m which he attacked 
the right of a State to pass bankruptcy laws ; the Girard 
College case, in 1844, in which he maintamed that Ohris- 
tiardty was an essential part of the common law , and the 
case of Luther v. Borden, commonly known as the Ehode 
Island case, in 1848, in which he laid the foundation for 
the snbseqnent definition of the “guarantee clause” of 
the constitution, and stated the meaning of the " repub- 
lican government” of a State. Like other American 
lawyers, he made no distinction in his practice between 
kinds of cases, and was often retained m criminal causes. 
The most celebrated of these were the trials of Gbodndgo 
and Ehapp ; in the latter (6 Webster’s Works, 63) is the 
passage on the power of conscience, which has been de- 
claim^ by countless American schoolboys 

Webster’s reputation as an orator began with his address 
at Plymouth in 1820, on the 200th anmversary of the 
landing of the Pilgrims It was increased by his address 
at the laying of the corner-stone of the Bunker Hill 
monument in 1825, on the 50th anniversary of the battle, 
and by that which commemorated in 1826 the 60th 
anmversary of the Declaration of Independence and the 
coincident deaths of Jefferson and John Adams. On every 
great public occasion thereafter, if Webster was obtainable^, 
he was held to be the natural speaker to be chosen. His 
finest subsequent speeches were made on the completion 
of the Bnnker Hill monument in 1843, and at the laying 
of the corner-stone of the addition, to the Gapitolat Wash- 
ington in 1861. 

In December 1823 Webster returned to Congress as a 
representative from Massachusetts, and his first speech, in 
January 1824, in support of a resolution to send a com- 
missioner to Greece then in insurrection, made him the 
first of Congr^sioual speakers. During ids service in the 
house the tariff of 1824 came up for discussion Ee- 
preaenting a commercial district, Webster’s speech has 
always been a source of gratification to American opponents 
of protection. He repudiated the name of “American 
system,” claimed by Clay for the sy^em of protection 
which he was introdncing. He cited with cordial approval 
ihe expressed belief of ^English statesmen that English, 
masi'afactares had prospered in spite of protection, not 
because of it, and their desire for “ unrestricted trade.” 
He attacked the “old notion” of the balance of trade 
with sucih vigour that he felt compelled to apologize 
“for speajdng irreverently of the dead.” He stated the 
manner in which, under unrestricted trade, the American 
production in cotton, woollens, and iron had already 
come to rival that of England, protected for hundreds 
of years, and the loss in labour which would come 
from an attempt, by legal protection, to “support a 
business that cannot support itself,” The whole speech 
would be a very striking free-trade argument even at the 
pra»nt day. When the tanff of 1828, which was still 
moTO protective, came up for discussion, Webster had 
COfeifed to oppose protection; but his speech does not 
attetaQ |t 1 ^ in mvour of it ' It states that his people, 
aflear 'Wyoming in 1824 that they would consider 
protection i^lcy'j.of the Gfovemment, had gone into 
protected aoid that Tie now a^ed that that 

poUcgr he not *6tei:eje4 ^ his Oonstitueonts. 

It cmi hardly escape ,h$tM m publi^ed Wixthy 
Webster has but twd fidblogdelit Ih pbngtee^ cm 

the tariff, both defdndih^ ^ a 

under which industries had bW fian as 
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an advisable policy, if the stage had been clear for the adop- 
tion of a new pohcy. 

In 1827 Webster was sent to the senate, in which he 
remained until his death, with the exception of his service 
in the cabinet in Tyler’s administration In January 1830 
came the crowmng event of his political life. A debate on 
pubhe lands, under a resolution offered by Senator Foot, 
thence known as “Foot’s resolution,” had wandered off 
into all possible fields. In course of it, Hayne, of South 
Carolma, attacked New England for having pursued a 
selMi pohcy as to western lands, Webster replied. 
During Hayne’s answer Webster drew from him the first 
dmtmct and public statement of the new doctrine of nullifi- 
cation, of the constitutional right of a State to forbid the 
execution within its jurisdiction of Acts of Congress which 
it considered unconstitutional This had been the product 
of Calhoun’s intellect, which was generally taken to be 
the source of Hayne’s inspiration Webster’s reply is his 
famous “ second speech on Foot’s resolution ” He began 
by a defence of Massachusetts, which has been severely 
criticized, and is perhaps open to criticism. But if 
effect is to be taken as a test, it is above criticism. 
The remainder of the speech was of intense mterest, not 
merely to New England, but to the whole North and West, 
and to all the progressive elements of the country. He 
steted the anarchistic doctrine of nullification in its naked- 
ness, extorted from Hayne an unwilhng half-admission of 
the exactness of his statement, and then went on to trample 
on it with such an exhibition of logic, sarcasm, and 
elephantine humour os has never been heard in the senate 
before or since. It is on this speech that Webster’s fame 
was built. Southern men had taken the lead so long 
that it was a new sensation to the North and West to 
see a Southern leader completely overmatched by their 
champion ; and “ Black Dan Webster,” a popular name, 
due to Ms dark complexion, beetling brows, and heavy 
cast of features, was for twenty years the representative of 
Northern sentiment as to the nature of the Union 

Calhoun took Hayne’s place in the senate in 1833, 
introduced and defended resolutions endorsing the nght 
of nullification, and was still more fully answered by 
Webster. For the next seventeen years the records of the 
senate are full of constitutional arguments between the 
two. Webster’s oratory made him an invaluable member 
of the Whig party, and his addresses at political meetings 
are so numerous as to de^ special mention. A leader so 
distinguished liad a fair right to thmk of the presidency, 
but it always remained just beyond his reach. In the 
^neral Whig confusion of 1836 he received the fourteen 
electoral votes of Massachusetts. In 1840 the candidatiue 
of Hajmson left him no chance In 1844 Webster’s 
retention of his position under ^ler gave day an over- 
whelming advantage with his party In 1848 the nomina- 
tion of l^ylor, which Webster declared to be “ one not fit 
to be made,” was a fatal blow to the prospects of the 
Massachusetts leader. His final failure to obtain the WTug 
nomination in 1852 put an end to lus pohtical career 

When the Whig party came lato power in 1841, Webster 
was appointed secretary of state (foreign affairs), and ha 
retained his post under Tyler, after his colleagues had 
broken with the new president and resigned. There was 
good reason for his action. When he entered office war 
with Great Britain was a probable event of the near future. 
The MTiSod case, m which the State of New York insisted 
on trying a British subject, with whose trial the Federal 
Government had no power to interfere, while the British 
Government had declared that it would consider conviction 
and execution a coms hdU , the exercise of the right of 
search by British vessels on the coast of Africa^ of which 
Americana had a deep-seated detestation, quite apart from 
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any feeling about tbe slave-trade , tbe Maine boundary, 
as to wbicb the action of a State might at any tuna bring 
the federal Government into armed collision TOith Great 
Britain, — all these at once met the new secretary, and he 
felt that he had no right to abandon his work for party 
reasons With the special commissioner from Great 
Britain, Lord Ashburton, he concluded the treaty of 1842, 
which settled all these questions satisfactorily to both 
partiea At the same time Webster took the opportunity 
to end the long controversy as to the right of impr^sment 
Sixteen years afterwards the British Government admitted 
at last the correctness of the American position. 

The treaty of 1842 also introduced the principle of 
extradition into the connexion between the two countries. 
It had been admitted once before, in Jay’s treaty of 1794, 
but only as to murder and forgery, and only until 1806. 

Leaving the cabinet in 1843, Webster was returned to 
the senate m 1845 and spent the remainder of his life 
there He opposed the annexation of Texas and the 
Mexican War, and was, as before, the recognized spokes- 
man of his party. As the growmg intensity of the quarrel 
over^ the organization of the territory acquired from 
Mexico revealed the depth of the chasm which now 
yawned between the sections, Webster’s standing-ground 
in American politics disappeared. His 7th of March 
speech, in 1850, which stamped him, in the opinion of 
many of his former Northern worshippers, as a recreant 
bidding for Southern votes for the presidency, was really 
little difiEerent from his former words. It was the country 
that had changed. He was still for the Union as the one 
controlling consideration, with an equal ilisbltR for the 
abolitionist and the secessionist, who endangered the 
Umon, But the North and the South were already so far 
apart that not even Webster could stand with one foot in 
one and the other foot m the other section ; and his fate 
was parallel with that of J ohn Dickinson, who essayed a 
similar rfile durmg the revolution. Angered at the spirit 
with which hiB speech was received, Webster threw all his 
influence towards driving through the Whig Oonveution of 
1852 an endorsement of the compromise of 1860 “ in aU 
its parts," including, of course, the Fugitive Slave Act. 
The result wan his own failure to receive the Whig nommaf 
tion for the presidency, and the downfall of his parly 
Just before the election he died at his home, 
Massachusetts, October 1862. 

Webster was twice married — to Grace Fletcher, of New 
Hampshire, in 1808, and two years after her death to 
Catherme Bayard le Boy, of New York, in 1829 One of 
Ms sous, Edward, lost his life in the Mexican War , his 
only surviving child, Fletcher Webster, colonel of a Massa- 
chusetts regiment, was killed at Bull Run. In -mark e d 
contrast to Webster’s wonderfully able treatment of public 
financial affairs, his management of Ms private finances 
■was notoriously shiftless, — so much so that, in his later 
years, the care of them was assumed by a voluntary com- 
mittee of Boston business men. Like other - m e T i of his 
time, he was neither careful nor temperate in table eiyoy- 
ment. Washington people still tell of the enthusiasm with 
wMch, after dmner, he once insisted on standing up in a 
theatre-box, to join in the chorus of the American national 
hymn. He was a devoted angler, and intensely interested 
in scientific agriculture ; much of hia jPrwcUe Cori’espcmdn 
ence is connected with the latter subject. 

Webster named as bis literary executors EdwardJ Everett, G C. 
Felton, George Tioknor, and George Tieknor Curtis. By tlna 
arrangement the standard edition of his WorTcs, in six volumes, 
appeared (1861). In tbe first volume is a Life by Everett. See also 
Webster’s Fnmte Oorrespcmdence, Knapp’s Lifa of TFebster (1886), 
March’s JRmvniscences Cangfess (1880), Lanman’s IPrvoaie Ltft of 
Wibster (1866), Curtis’s Itfo of TTeister (1869), Harvey’s JRemims^ 
cemges qf Webster (1877), Lodge’s I/fe of Webster (1888). (i- J. ) 


WEBSTER, JoHJ7, the greatest of Shakespeare’s con- 
temporaries or successors, was a writer for the stage in the 
year 1601, and published in 1624 the city pageant for 
that year, “invented and -wntten by John Webster, 
merchant-tailor.’’ In the same year a tragedy by Ford, 
and Webster was licensed for the stage , it is one of the 
numberless treasures now lost to us through the careless- 
ness of genius or the mahgnity of chance. Beyond the 
period included between these two dates there are no 
traces to be found of his existence , nor is anything known 
of it "With any certainty during that period, except that 
seven plays appeared with Ms name on the title page, three 
of them only the work of Ms unassisted hand His first 
noteworthy appearance in print, as far as we know, was 
as the author of certain additions to Marstoa’s tragi- 
comedy of The Malcontent , these probably do not extend 
beyond the induction, a curious and vivacious prelude to 
a powerful and irregular work of somewhat morbid and 
sardomc gemus. Three years later, in 1 607, two comedies 
and a tragedy, “written by Thomas Dekker and John 
Webster," were given to the press The comedies are 
hvely and humorous, full of movement and incident , but 
the beautiful interlude of poetry which distinguishes the 
second scene of the fourth act of Westzmrd, JELoJ is 
unmistakably and unquestionably the work of Dekker, 
while the companioa comedy of Northward Mol is com- 
posed throughout of homespun and coarse-grained prose. 
The Famons Histooy of Sir Thomas WyaU is apparently a 
most awkward and injurious abridgment of a historical 
play in two parts on a pathetic but undramatic subject, 
the fate of Lady Jane Grey. In this lost play of Lady 
Jam Heywood, Chettle, and Smith had also taken part , 
so that even in its original form it can hardly have been 
other than a rough piece of patchwork. There are some 
I touches of simple eloquence and rude dramatic ability in 
the mangled and corrupt residue wMch is all that survives 
I of it J but on the whole this “history " is crude, meagre, 
and unimpressive. In 1612 John Webster stood revealed 
to the then somewhat narrow world of readers as a tragic 
poet and dramatist of the very foremost rank in the very 
highest class. The White Demi, also known as Vittoria 
Gorombona, is a tragedy based on evente then compara- 
tively recent — on a chromcle of crime and retribution in 
wMdi the leading circumstances were altered and adapted 
with tile most delicate art and the most consummate 
jui^ment from the incompleteness of incomposite reality 
to the requisites of the stage of Shakespeare. By hirn 
alone among English poets have the finest scenes and 
psflsages of this tragedy been ever surpassed or equalled 
in the crowning quabties of tragic or dramatic poetry, — ^in 
pathos and passion, in subtlety and strength, inharmonious 
variety of art and infallible fidebty to rmture. Eleven 
years had elapsed when tbe twin masterpiece of its author 
— not indeed a still greater or more absolute masterpiece 
— was published hy the poet who had given it to the stage 
seven years before. The Duchess of Maljy (an Anglicized 
version of Amalfi, correi^onding to sudi designations as 
Florence^ Yeniee, and Naples) was probably brought on 
the stage about the time of the death of Shakespeaire ; it 
was first printed in the memorable year wMch witnessed 
the first publication of Ms collected plays. This tragedy 
stands out among its compeers as one of the imperish- 
able and ineradicable landmarks of literature. the 
great qualities apparent in The White Demi reappear in 
The Duchess of Malfy, combined with a yet more per- 
fect execution, and utilized with a yet more consummate 
skiU. No poet has ever so long and so successfully sus- 
tained at their utmost lieight and intensity the expressed 
emotions and the united effects of terror and pity. The 
transcendent imagination and the impassioned ig^mpathy 
XXIV. — 6o 
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wlicTi inspire tins most tragic of all tragedies save K%'ng 
Lear are fused together in the fourth act into a creation 
which has hardly been excelled for unflagging energy of 
impression and of pathos in all the dramatic or poetic 
literature of the world. Its wild and fearful sublimiiy of 
invention is not more exceptional than the exquisite justice 
and tenderness and subtlety of its expression. Some of 
these executive merits may be found in an ill-constracted 
and lU-couditioued tragi-comedy which was printed in the 
same year ; but few readers will care to remember much 
more of 57ie DedVe Law-Gme than the admirable scenes 
and passages which found favour in the unerring and 
untimg Bight of Webster’s first and final interpreter or 
commentator, Charles Lamb. Thirty-one years later the 
noble tragedy of Appms and Virginia was given to the 
world, — a work which would alone have sufficed to per- 
petuate the memory of its author among all competent 
lovers of English poetry at its best. Seven years after- 
wards an unprincipled and ignorant bookseller pubkshed, 
under the title of A Cure for a Guckold, a play of which 
he assigned the authorship to J ohu Webster and William 
Kowl^. Tins attribution may or may not be accurate j 
the play is a mixture of coarsely realistic farce aud grace- 
fully romantic comedy. An elegy on Henry, prince of 
Wales, and a few slight occasional verses, compose the rest 
of Webster’s remaining works. 

Webster’s claims to a place among the chief writers of his country 
were ignored for npwanis of two centuries In 18S0 the Eev 
Alexander Djrce first collected and edited the works of a poet who 
had found his firat adequate recognition twenty-two years earlier 
at the pious and fortunate hands of Lamb. But we cannot ima^e 
that a presentiment or even a foreknowledge of this long dday in 
the payment of a debt so long due ftom his countrymen to ihe 
memory of so great a poet would seriously have disturbed or dis- 
treffied the mind of the man who has given ns the cine to hia 
nature in a sin^e and an imperishable sentence — I rest silent in 
m y own work.”^ (A. 0. S.) 

WEBSTER, Noah (1758-1843), American lexico- 
grapher, was descended on the father’s side from John 
Webster of Warwickshire, England, one of the original 
settlers at Hhrtford, and for a time governor of Connecti- 
cut, and on the mother’s side from William Bradford, 
second governor of Plymouth and one of the founders of 
that colony. He was the son of a farmer, and was born 
in West Hartford, Connecticui^ 16th October 1768. In 
his early yeara he was engaged m agricultural work, hut 
attended a district school in the winter, and when fourteen 
yeara of age began the study of the classics under the 
Eev. Nathim Perking H.D. He entered the freshman’s 
dass at Yale College in 1774, and while in his junior year 
there he took part as a volunteer in the expedition, against 
General Burgoyua Aftet graduating in 1778 he supported 
by teaching while prosecuting the study of law. 
Having b^un at this time to note down every word whose 
meaning he did not properly understand, he was first led 
to conceive the scheme of a new dit^onary from his 
frequent inability to find proper definitions of words in 
those in curaent use. His experience as a teacher soon 
wnvinced him also of the need of better instruction boo& 
in English, and this he' endeavoured to supply by hia 
Gramnaiical InsMute of the BnglisJi Language^ the first 
pfijxt of which app^red in 1783, aud a second and third 
part kr the following years. It comprehended a spelling- 
bdol^ gimmar, and compilation of 'Engliah 

reading and very soon found a place in moat of the 
schook of Jhe Uiiited States. In 1785 he prepared a 
course of lectures bn the English language, which he 
delivered in the prinffipal Ametioan cities, and published 
in 1789 undei: fiie ^ tjfcle , JHsee^Ptaiion$ on the Engli^ 
Language,.^ Meanwhile hei also contfnued to take a deep 
interest in all pronane^i? pblitibalj questions. In hiS- 
of American Mwg (1784) he made the first 


distinct proposal for a new constitution for the United 
States, and when the work of the commissioners was 
completed in 1787 he was asked by them to recommend 
the new constitution to the American people, which he did 
in an Examination of the Leading Frinnples of the Federal 
Constitution. After his marriage in 1789 he established 
himself in the practice of law at Hartford. In 1793 he 
was induced to found at New York a paper called 
Minerva, with which was connected the Merald, a semi- 
weekly ; the titles of the papers were subsequently altered 
respectively to the Commercial Advertiser and the Few 
York Spectator. In 1795 he contributed to his paper 
several articles, under the signature of Curtius, in vindi- 
cation of Jay’s treaty with Great Britain, which were 
reprinted and had considerable effect in allaying opposition 
to it. In 1798 he removed to New Haven, which town he 
was chosen soon afterwards to represent in the general 
aasembly of Connecticut. In 1802 appeared his well- 
known treatise on The Rights of Feuirals. Having 
removed in 1812 to Amherst, he took there a leading part 
in the establishment of the academy and then of the 
college, of which he was chosen the first president He 
also represented Amherst in the court of Massachusetts. 
In 1822 he returned to New Haven. Meanwhile his 
lexicographical studies, though much interrupted by 
his professional and pohtical duties, had never been 
entirely suspended. In 1806 he published his Com- 
pendious Dictionary of the English Language, but this 
was only preparatory to a larger work. In 1824 he sailed 
for Europe to complete his researches, and after spending 
some time in Paris continued his labours in the library 
at Cambridge, where he fimshed the dictionary. It was 
published iu 1828, and a second edition with many 
additions appeared in 1841. He also completed the 
revimon of an appendix a few days before his death, which 
took place 20th May 1843. 

In 1883 Webster published mi edition of the Bible, “with, 
ameadmeuts of the language,” and agam in 1889 an emtion of 
the Few Testament In early life he wrote a History of iJbe 
UnUed States, of which a revised edition appeared in 1839 He 
was also the author of Historml Notices of Baidcmg Institutions 
and Insurance Qompmies (1802), and a Oollection of Papers on 
Poliinml and Literary Sidyects (1848) Since Ins death severhl 
revised and enlarged editions of the IhetioTuxry have appeared. It 
was the result of much labour and research, and on this account^ 
as well as for the clearness and carefulness of its definitions, it 
stdl holds a leading place among dictionanes of the UlngliaTi lan- 
guage, _ especially in America. A biography of Webster, by 0. A 
Qooarieh, D.D , is prefixed to the quarto editions of ^e Dictnm.Qsry. 

WEBSTER, Thoiias (1800—1886), figure painter, was 
bom at Ranelagh Street^ Pimlico, London, on March 20, 
1800. His father was a member of the household of 
George IH. ; and the son, having shown an aptitude for 
music, became a chorister in the Chapel Royal, St James’s. 

[ however, developed a still stronger love for painting, and 
in 1821 he was admitted student of hhe Royal Academy, to 
whose exhibition he contributed, in 1824, portraits of Mrs 
Robinson and Pamily. In the following year he gained 
the first medal in the school of painting. TiU 1879 he con- 
tinued to exhibit in the Royal Academy work of a genial 
and gentiy humorous character, dealing commonly with 
subjects of familiar incident, and especially of child life. 
Many of these were exceedingly popular, particularly hia 
Punch (1840), whicli procured in 1841 his Section as 
A.B. A, followed five years later by full membership. He 
became an honorary retired academician in 1877, and 
Jed at Cranbrook, Rent, on September 23, 1886. His 
Going into School, or the Truant (1836), and his Dame’s 
School (1846) are in the National Gallery, and five of his 
Works are in the South Eensiugton Museum. Many of 
liis paintings have > been trauscribed by Lumb Stocks, 
A,R.A, and other of the best engravers of the time. 
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WEDDERBUEN, Alexandeir (1733-1805), Baa-on 
Lougliboroiigli m 1780, earl of Rosslyn in 1801, lord high 
chancellor of Great Britain, was the eldest son of Peter 
Wedderburn (a lord of session as Lord ChesterhaU), and 
was born in East Lothian on 13th February 1733. He 
acquired the rudiments of his education at Dalkeith, and in 
hia fourteenth year was sent to the university of Edin- 
burgh, where he matriculated on 18th March 1746. It 
was from the first hia desire to practise at the English bar, 
though in deference to his father’s wishes he qualified as an 
advocate at Edinburgh on 29th June 1754, and he did 
not neglect to enter himself at the Inner Temple on 8th 
May 1763, so that he might keep the Easter and Triniiy 
terms in that year. His father was called to the bench in 
1766, and for the next three years Wedderburn stuck to his 
practice in Edinburgh, during which period he zealously, 
with an eye to the main chance, employed his oratorical 
powers in the General Assembly of the Church of Scotland, 
and passed his evenings in the social and argumentative 
clubs which abound in its capital In 1766 a short-lived 
precursor of the more famous Edinhurgh Beoiew of a later 
generation was started in Edmburgh, and it is chiefly 
remembered now from the circumstance that in its pages 
Adam Smith criticized the dictionary of Dr Johnson, and 
that the contents of its two numbers were edited by 
Wedderburn. The dean of faculty at this time, Lockhart, 
afterwards Lord Covington, a lawyer notorious for his 
harsh demeanour, in the autumn of 1767 assailed Wedder- 
burn with more than ordinary insolence His victim re- 
torted with extraordinary powers of invective, and on being 
rebuked by the bench declined to retract or apologize, but 
placed his gown upon the table, and with a low bow left 
the court for ever. It was long supposed that this step 
was unpremeditated, but it is now believed that the alter- 
cation only made him act upon hia previous decision of 
quitting the Scottish for the English courts. Through his 
prudence in having taken the prehminary steps some years 
previously he was called to the English bar at the Inner 
Temple on 25th November 1767. In his new position he 
acted with characteristic energy. To shake off his native 
accent and to acquire the graces of oratorical action, he en- 
gaged the services of Sheridan and Maoklin. To secure 
business and to conduct his cases with adequate knowledge 
he dihgently studied the forms of English law, he solicit^ 
Styahan, the printer, “to get him employed in dty causes,” 
and he entered into social intercourse (as is noted in 
Alexander Carlyle’s autobiography) with busy London 
solicitors, such as the brothers Dagge. His local connex- 
ions and the incidents of his previous career introduced 
him to the notice of his countrymen Lords Bnte and 
Mansfield, When Bute was prime minister this legal 
satellite used, says Dr Johnson, to go on errands for him, 
and it is to Wedderbnm’s credit that he first suggested to 
the premier the propriety of granting Johnson a pension. 
Through the favour of the royal favourite he was returned 
to parliament (28th December 1761) for the Ayr burghs, 
and in consequence of the same patronage he was introduced 
into Churchill’s Bomad as “a pert prim prater,” conspicuous 
for “guilt lu his heart and famine m has face.” In 1763 
he became king’s counsel and bencher of Lincoln’s Inn, and 
for a short time went the northern circuits, but was more 
successful in obtaining business in the Court of Chancery. 
He obtained a considerable addition to his resources 
(Carlyle puts the amount at £10,000) on his marriage 
(31st December 1767) to Betty Anne, sole child and heiress 
of John Dawson of Marly in Yorkshire. When George 
Grenville, whose principles leaned to Toryism, quarrelled 
with the court, Wedderburn affected to regard him as his 
leader in politics. At the dissolution in the spring of 1768 
he was returned by Sir Lawrence Dnndas for Richmond as 
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a Tory, but in the struggles over Wilkes he took the popular 
side of “Wilkes and liberty,” and resigned his seat (May 
1769) In the opinion of the people he was now regarded 
as the embodiment of all legal virtue, his health was toasted 
at the dinners of the Whigs amid rounds of applause, and, 
in recompense for the loss of hia seat in parliament, he 
was returned by Lord Clive for his pocket-borough of 
Bishop’s Castle, in Shropshire (January 1770) During 
the next session he acted vigorously in opposition, but his 
conduct was always viewed with distrust by his new 
associates, and his attacks on the ministry of Lord North 
grew leas and less animated in proportion to its apparent 
fixity of tenure In January 1771 he was offered and 
accepted the prize of solicitor-general The high road to 
the woolsack was now open to his steps, but his defection 
from his former path has stamped his character with general 
infamy. Junius wrote of him — “As for Mr Wedderburn, 
there is something about him which even treachery cannot 
trust,” and Colonel Barr6 attacked him in the House of 
Commons. The new law ofllcer defended his conduct with 
the assertion that his alliance in politics had been with Mr 
George Grenville, and that the connexion had been severed 
on his death. In his new position his services were warmly 
appreciated He was cool and ready in debate and when 
hia advice was sought for the deliberation of the cabinet it 
was given with promptness and energy. The expression of 
Gibbon that Lord North “was npholden on either hand by 
the majestic sense of Thurlow and the skilful eloquence 
of Wedderburn” was not overstrained All through the 
lengthened folly of the American War his declamation was 
consistently employed against the cause of the colonies, but 
one incident in his conduct is indelibly written in history 
DrFranklm obtained in 1773, by means of some nnkuovra 
member of parliament, certain letters from crown officials m 
Massachusetts, written before the outbreak of hostilities, 
and recommending the employment of a military force for 
the suppression of the discontent which prevailed in 
America These letters he sent to the speaker of the honse 
of assembly, and that body thereupon prayed for the recall 
of the oflSciaJs. The application came before a committee of 
the privy council, when Wedderburn, amid the unrestrained 
applause of the majority of the judges, denounced Franklin 
in unmeasured terms, comparing “the coolness and apathy 
of the wily New Englander ” with the “revengeful temper 
of the negro Zanga " in Dr Young’s play of the Bevmge. 
BHs victim preserved an impassive demeanour, but was cut 
to the quick. Years afterwards, on the termination of the 
wax, when articles of peace were signed at Versailles — ^this 
is the usually accepted version of a story on which some 
doubt has been cast — ^Franklin wore the same clothes which 
he had worn when exposed to this invective. In June 
1778 Wedderburn was promoted to the post of attorney- 
general, and in the same year he refused the dignity of chief 
baron of the exchequer because the offer was not accom- 
panied by the promise of a peerage. At the dissolution in 
1774 he had been returned for Okehampton in Devonshire 
and for Castle Rising in Norfolk, and selected the former 
constituency; on his promotion as leading lawojBBcer of the 
crown he returned to his old love of Bishop’s Castle. The 
coveted peerage was not Jong delayed. In June 1780 he 
was CTeated chief justice of the Court of Common Pleas, 
and he was at the same time gratified by the title of Baron 
Loughborough For thirteen years he presided over this 
court, and, dthough his knowledge of the principles and 
precedents of law was always deficient, his skill in morshal- 
hng his facts and his clearness of diction made his appoint- 
ment generally acceptable. 

During the existence of the coalition ministry of 
North and Fox, the great seal was in commiifflion 
(April to December 1783), and Lord Loughborough held 
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the place among the conuDisBioners Por some 1 In 174i he waiS apprenticed to lua eldest brother, who had 

time after its fall he was considered as the leader of succeeded to the management of his father’s pottery; and 


the Whig party in the House of Lords, and, had the 
iUnesa of the king brought about the return of the Whigs 
to power, the great seal would have been placed in his 
hands. The king’s restoration to health secured Pitt*s 
continuance in office, and disappointed the expectations 
of the WMgs. In 1792, during the period of the French 
Eevolution, Lord Loughborough seceded from Pox, and on 
the 28th January 1793 he received the great seal in the 
Tory cabinet of Pitt. In legal knowledge he was exceeded 
by many of bis predecessors, but his judgments were 
always remarkable for their perspicuity, and in the appeal 
cases to the House of Lords, where it was his function to 
criticize and elucidate the opinions of others, he shone pre- 
eminent, All the political acts of the administration in 
which he served met with his zealous support, and he re- 
mained faithful to his leader until the question of Cathohc 
emancipation became of urgent importance, when he is 
supposed to have influenced by unfair means the mind of 
his sovereign. It was probably through his advice that 
George III refused his assent to Pitt’s proposals, and that 
the removal of the disabilities under whidi the Gathohcs 
groaned was delayed for another quarter of a century. 
When the prime minister found that he could not carry 
out his compact with his Catholic fellow-subjects he re- 
signed, and Addington succeeded to bis place. Much to 
Lord Loughborough’s surprise, no place was found for him 
in Addington’s cabinet, and he was obliged to resign his 
post of lord chanceEor (14th April 1801) His first wife 
died 15th February 1781 without leaving issue, and he 
married in the following year (12th September) Charlotte, 
youngest dau^ter of Wdliam, Yiscount Courtenay, but 
her only son died in childhood. Lord Loughborough 
accordiii^ly obtained in 1795 a re-grant of Ms barony 
with remainder to his nephew, Sir James St Clair Erskina. 
His fall in 1801 was softened by the grant of an earldom 
(he was created earl of Rosslyn 21st April 1801, with 
remainder to his nephew), and by a pension of £4000 per 
annum. After this date he rarely appeared m public, but 
he was a constant figure at all the royal festivities. He 
attended one of those gatherings at Frogmore, 31st 
December 1804, On the following day he was seized 
with an, attack of gout in the stomach, and on 2d January 
1805 he died at his seat, Baylis, near Salt Hill, 'Windsor. 
His remainfi were buried in St Paul’s Cathedral on the 
11th January. 

At the Ixu 'Weddflrbnm was tho most elegant speaker of lua time, 
but in l«al erudition be was excelleJ by many of Ins contmnpor- 
aiies, ana be is said to have been markedly afraid of Dunnmg’a 
toreus^ powers. Pot cool and sustained declamation he stood tm- 
aivalled. m pariiament, and bis readiness in debate was luuvorsaJIy 
aoJoMwledOTd. In social Ife, in tiie company of the wits and wntera 
of bis day, bis faculties seemed to desert mm. Ho was not only 
dull but the cause of dulneas m others and even Alexander 
Carlyle confeassBS that in conrarsatian. his illnstnona countryman, 
was^ “ stiff and pom^us ” In Wedderbnm’s character ambitum 
banished all reotitnae of principle, but the love of money for 
moa^s sake was not among bis faults. {W. P. G.) 

WEDGWOOD, Joslih; (1730--1795), the most distin- 
guislmd of English mauufaefcurera of pottery. Many 
jaeiahea* erf the Wedgwood family had been established as I 
p$i^a,iia Staffordshire throughout the 17th centuiy, but 
their jti^dsictions were in no way remarkable. Josiah, 
born was youngest tihild of Thomas Wedgwood, 

who owned a thrrting pottery in Burslem. At a very 
6arly hft diatingtasiL^ himadf by keen powers of 
observati^iraad lore lotf rfH tijat wss curious and bea^itifal 
Soon after the death (rf his father in 1739, Josiah, then 
ecarcefy ten years o£ ^,,was \akm amy from school and 
set to learn ^e ait ©f- tapul&g. or ^throwing” clay 
pottery, at which he soon became exfcmerdinarlly skilful. 


in 1761, when the term of his apprenticeship had expired, 
Josiah Wedgwood became manager of the neighbouring 
Alder pottery, with a very moderate salary In 1769 he 
ste,rted as an independent potter at the Ivy-House works in 
Burslem, and soon inteoduced many improvements among 
the simple classes of pottery which were then made in 
Staffordshire. Soon, however, Wedgwood’s tastes were 
turned in an archaeological direction by the increasing 
mterest then taken in Greek or (as they were then called) 
Etruscan vases. His enthusiasm was specially aroused by 
the illustrations in Oomte de Caylus’s Beoueil 6!Ant%quit$a 
(1752-67), aided by this work he. began to attempt to 
copy Greek designs, and in later years he was further 
assisted by loans of vases from the fine collection of 
Greek pottery possessed by Sir William Hamilton. In 
1769 Wedgwood opened new pottenes on a larger scale 
at Etruria in Staffordshire, having entered into partner- 
ship with Thomas Bentley of Liverpool, a man of great 
taste and culture, and m all respects a kindred spirit. 
Many able artists, and among them the young Flaxman, 
were engaged to design and model rehefs, busts, and other 
designs for the Wedgwood and Bentley pottery ; and in a 
short time the productions of their kilns were widely sold 
and highly esteemed in all the chief countries of Europe. 
After Bentley’s death in 1780, Wedgwood became sole 
owner of the Etruria pottery till 1790, when he took some 
of his sons into partnersMp. EQs chief artistic feat was 
perhaps the production of an accurate copy in clay of the 
celebrated gl^ Portland vase ; reproductions of tins were 
sold at £60 a piece, and about 60 copies — not all of equal 
merit — were produced durmg Wedgwood’s lifetime. In 
1764 Josiah married his cousin ^arah Wedgwood. He 
died on January 3, 1796, in the 65th year of his age, 
leaving to his children a well-earned fortune of more than 
half a million. 

Joaiab Wedgwood wag s man of the iigbeat moral worth, and 
ddlled m ma^ branebes of Isnowledge He was tbe intimate 
fnend of Dr Erasmus Darwin and otter distinguished men of 
science For tbe chief characteristics of tbe Wedgwood pottery tbe 
reader is referred to the article Pottjbb.7-, vol xix. p 682, See 
also Jewitt, Life of Wedgwood, 1866 1 and Eliza Meteyard, L^e qf 
Wedgwood, Ist ed,, 1866-66, 

WEDNESBUET, a market-town and parliamentary 
borough of Staffordshire, England, is situated near the 
source of the Tame, on the Great Western and London 
and North-Western railway hnes, 8 miles north-west of 
Birmingham, and 136^ miles north-west of London. The 
church of St Bartholomew, a fine building in the Perpen- 
diflolar style, is supposed to occupy the site of a heathen 
temple to Woden, and some remains of the ancient castle 
adjoin it. The thurch was erected probably in the 11th 
century, and from 1301 theadvowson, tithes, &c., belonged 
to the abbot of Halesowen until 1 636, It was partially re- 
built towards the close of the 16th century, aud restored in 
1766, in 1827, in 1878, and in 1885. Among other public 
buildings are the town-hall (1871-72), the free library in 
the GMtidc style (1878), containing about 9000 volumes, 
the Liberal dub (1875), the assembly rooms, the public 
baths, and the temperance halL The neighbourhood of 
Weduesbuiy has been long celebrated for its iron and 
coal mines, tiie coal being unequalled as fuel for the smith’s 
forge A special kind of iron ore is obtained which is 
manufactured into axes and other edge-tools The town 
possesses large steel and iron works, the more important 
manufactures being those of the large kind of iron work 
used by railway companies (such as bridges, cranes, 
switdies, roofs, wheels, axletiees, boiler^-plates, and raUa), 
water, steam, and gas pipes, and various kinds of wrought- 
iron work. The popniation of the urban sanitary district 



W E E — W E I 


477 


(area 2124 acres), which, is identical with the township, in 
1871 was 25,030, and in 1881 it was 24,566. In 1811 
the population was only 5372. Until 1885 the parlia- 
mentary borough had an area of 11,340 acres, with a 
population in 1871 of 116,809 and in 1881 of 124,437. 
West Bromwich, formerly included in it, has been erected 
into a separate borough, leaving in Wednesbury an area 
which in 1881 had a population of 68,142. 

At Wednesbury (Wodensboroiigh), Ethelfleda, widow of Ethelred 
of Mercia, in. 916 constructed a castle. The place is not mentioned 
in Domesday, but ajipears to have belonged to the barony of Dudley. 
After the Conquest it became a demesne of the crown, and it was 
bestowed hy Henry 11. on the Heronvilles. It first received parlia- 
mentary representation in 1867. 

WEEK. See CAiENDAn and Sabbath, 

WEEVER. The weevers {FracMmis) are small marine 
fishes which are common on the coasts of Europe, and 
which have attained notoriety from the painful and some- 
times dangerous wounds they are able to inflict upon those 
who incautiously handle them. They belong to a family of 
spiny-rayed fishes {Traohinids^, and are distinguished by 
a long low body with two dorsal fins, the anterior of which 
is composed of sis or seven spines only, the posterior 
being long and many-rayed ; their anal resembles in form 
and composition the second dorsal fin. The ventral fins 
are placed in advance of the pectorals, and consist of a 
spine and five rays. The caudal fin has the hind margin 
not excised. The body is covered with very small scales, 
sunk in and firmly adherent to the skin, but the upper 
surface of the head is bony, without integument. The head, 
like the body, is compressed, with the eyes of moderate 
size and placed on the side of the head; the mouth is wide, 
oblique, and armed with bands of very small teeth. 

Several species of weevers are known, but two only occur on the 
British coasts, viz., the Greater Weever (TracMmis draco) and the 
Lesser Weever (T. vipera); the former is frequently found of a 
length of 12 inches, and possesses some thirty rays in the second 
dorsal fin, whilst the latter grows only to about half that length, 
and has about ten rays less in the dorsal. The coloration of both 
is plain, but the short first dorsal fin is always of a deep black 
colour. The weevers are bottom fish, hmying and hiding them- 
selves in the sand or between shingle, — the lesser species living 
close inshore and the greater preferring deeper water, and being 
foimd sometimes floating on the surface at a distance of sever^ 
miles from the shore. Although weevers, especially the lesser, are 
in the habit of burying themselves in the sand, and are abundant 
in some localities mneh resorted to by bathers, accidents from step- 
ping upon them are much more rare than fi'om incautiously handling 
them after capture. They probably make their escape on perceiving 
the approach of a person. The wounds are inflicted hy the dorsal 
and opercular spines, are very painful, and sometimes cause violent 
local inflammation. In the absence of any special poison organ it 
is most probable that the mucous secretion in the vicinity of the 
spines has poisonous properties. The spines are deeply grooved, 
the poisonous fluid which is lodged in the grooves being thus intro- 
duced into the punctured wound. 

WEEYIL, a very old Anglo-Saxon term, now commonly 
applied to the members of a group of Goleoptera termed 
the BJiyneophora (see vol. vi. p. 133). This group is 
characterized by the prolongation of the head into a 
rostrum or proboscis, at the end of which the mouth, with 
its appendages, is placed. The antenna are short, usually 
elbowed, and often end in a club-shaped swelling. The 
basal portion of the autennse frequently lies in a depression 
at the side of the rostrum, and this gives the antennae the 
appearance of emerging half-way along the rostrnm. The 
mouth appendages are small ; the mandibles, however, are 
stout. The palps are very short and conical as a rule. 
The body is usually small ; in shape it varies very much. 
The elytra are very hard, and in some cases fused with one 
another, rendering flight impossible. The larvse are white, 
fleshy, apodal grubs, with a series of tubercles along each 
side of the body; the head is round, and bears strong 
jaws, and sometimes rudimentary ocelli. They are ex- 
clusively phytophagous. The Rhynco’pkorcc embrace three 


families, — (1) the Giirculionidsc, or true weevils, (2) the 
Brmthxdm, and (3) the Bruchidse. 

The Gurciilimidsc form one of the largest families amongst the 
OoUoptera, the number of species described exceeding 10,000, 
arranged in 1160 genera. The antennm are elbowed, and clavate, 
with the basal portion inserted in a groove. The third tarsal joint 
is generally hilobed. Over 400 species exist in Great Britain, few 
of which exceed half an inch in length. The genera Pliyllobim 
and Polydrosus include some of the most beautiful insects found in 
Britain, — ^their brilliancy, like that of the Zepidoptera, being due to 
the presence of microscopic scales. The diamond beetle of South 
America, Entimus imperialis, is another singularly heairtiful 
weevil ; its colour is black, studded with spangles of golden green. 
The immense family of the Ciircidionidas includes members which, 
differ greatly from one another in size, colour, and appearance; 
even the rostrum, the most striking common characteristic, varies 
greatly. The form of the body is very various : some are rounded 
or oval, othex-s elongated, almost linear ; some are covered with 
warty protuberances, whilst others are smooth and shining, often 
with a metallic lustre. 

One of the commonest members of this family in Great Britain 
is the Hut Weevil, Balanimis nucum. It is of a brownish colour, 
varied with yellow, the legs reddish. Its rostrum is unusually long, 
being five-sixths of the body length in the female, and slightly shorter 
in the male. The antennm are 7-jointed. The first three joints 
are mneh longer than thick ; the four folloxving are shorter, and the 
seventh not longer than thick. The larva is very common in 
hazel nuts and filberts. When the nuts are about half-grown, 
the female bores, with its rosti’um, a minute hole in the still com- 
paratively soft nut shell, and deposits an egg within the nut. The 
egg is said to be pushed in by means of the long rostrum. As 
the nut grows the slight puncture becomes almost obliterated, 
so that it is unnoticed hy all but the most observant eye. The 
larva is a thick white 
grub with a brownish 
head, bearing fleshy tu- 
bercles along its side. . 

It feeds upon the sub- 
stance of the nut. The 
nuts which are infested 
by this insect are usually 
the first to fall to the 
ground ; the larva then 
bores a round hole 
through the nut shell, 
by means of its jaws, 
and creeps out. It hides 5 ^ 
itself in the ground 
during the winter, and 1 
in the spring it passes j 
into the pnpa stage, from \ 
which it emerges about 
August as the full-grown 
insect. A nearly allied 
form, Balanimis glan- 
dium, attacks both hazel 
nuts and acorns, ^ 

In an unobtrusive way 
weevils do immense harm 
to vegetation. Thm is 
effected not so much by 
their numbers and their powers of consumption, as amongst cater- 
pillars, hut hy their habits of attacking the essential parts of a 
qfiant, and causing hy their injuries the death of the plant affected. 
They destroy the young buds, shoots, and fruits, and attack the 
young plants in their most delicate organs. Many of them devour 
seed, as the Corn Weevils, Calandra, granaria (see Whe.4.t) and O. 
oryzm, and in this way vegetation is severely injured, and its spread 
seriously checked. Others cause much damage in forests, by boring 
under the hark and through the wood of trees, whilst some even 
burrow in the tissue of the leaves. 

The BrcntMdm are by some authorities included in the family 
Ourcidionidss. They inchide some 275 species, and are almost 
exclusively tropical. Their antennfe are 11 -jointed, not elbowed. 
The rostrum is straight and very long. The shape of the body is 
very long and narrow, the first and second abdominal segment 
being very long. Allied to these is the sub-family Attelabkles. 

The Bnichidac form a somewhat larger family than the fore- 
going, containing over 400 species. The antennee are straight, and 
inserted upon the head just in front of the eyes; they are ll-jointed, 
and serrated or toothed in the inside. The rostrnm is short. 
BnccJius pisi causes considerable damage to pease during the spring 
the beetle lays its eggs in the young pea, which is devoured by the 
larva which hatches out in it. (A. E. S.) 

miGHIEa MACHINES. See Balance ; also 
Meohanics (vol. XV. p. 771) and Mint (vol. xvi. p. 490), 



1 . Balaninus glandiun, magniaefl. 

2. The same, natural size, 

3. Tire laiva, masaified. 

4. The same, natrtral size, 

5. Head and snout of the female, magnifiecl. 

6. The same parts of the male, magnified, to shov 
an'angement of antennm. 
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T TTTP} subject may be best divided for convemeucB of 
reference into three parts : — I SoientifiOj including 
the facts and data usually needed for scientific reference ; 
II. Histoeioal, including the principles of research and 
results in ancient metrology, and III. Gommerciai., in- 
cluding the -weights and measures of modern countries as 
used in commerce. 

L SoiENTiPia 

A unit of length is the distance between two points 
defined by some natural or artificial standard, or a multiple 
of that. 5*01 instance, in Britain the unit of the yard is 
defined by the distance between two parallel lines on gold 
studs aunJc iu a bar of bronze, when at 62" P., which bar is 
preserved in the Standards Office. There are other units, 
such as the inch, foot, mile, <fec.; but, as these are aliquot 
parts or multiples of the yard, there is no separate standard 
provided for liiem. A unit is an abstract quantity, repre- 
sented by a certain standard, and more or less perfectly 
by copies of the standard. 

A unit of mass is the matter of a standard of mass, or 
a multiple of that. For instance, in Britain the unit of 
the pound is defined by a piece of platinum preserved in 
the Standards Office. 

A unit of weight is the attractive force exerted between 
a unit of mass and some given body at a fixed distance, — 
this force being the weight of the umt in relation to the 
given body, or any other body of equal mass ^ Usually 
the given body is the earth, and the distance a radius of 
the earth. For instance, the unit of weight in Britain is 
the attraction between the earth and the standard ponnd 
when that is placed at sea-level at London, in a vacuum. 
For astronomical comparisons the unit of mass is the sun, 
and a unit of weight is not needed. 

Standards of length are all defined on metal bars at 
present m civilized countries, Yarious natural standards 
have been proposed, such as the length of the polar 
diameter of the earth (inch^, the circumference of^the 
earth (metre) in a given longitude, a pendulum vibrating 
in one second at a fixed distance from the earth, a vrave 
of light emitted by an incandescent gas, &:o. But the 
difficulty of as6ertainmg the exact value of these lengths 
prevents any material standard being based upon ^em 
with the amonnt of accuracy that actual measurements, 
to be tahen from the standard, require. A natural 
standard m therefore only a matter of sentiment. 

Standards of length are of two types, the defining 
points being either at a certein part of two parallel lines 
engraven in one plane (a line-standard), or else points on 
two parallel surfaces, which can only be observed by contact 
(au end-standard) The first type is always used for 
accurate piuposea. Units of surface are always directly 
related to standards of length, without any separate 
standards. Volume is either determined by the lineal 
dimensions of a ^ace or a solid, or, for accurate pur- 
pose by the mass of Water contained in a volume at 
a given temperature^ -which again is measured either by 
Equid measure, or, more accurately, by weight. The 
,f4anda*'d of volume in Britain is a hoUow cylinder of 
br<au^ with a plate glass cover, when at 62" (gallon), 
legalfy defined as 277*274 cubic inches, or containing 10 
pounds of water at 62* F. 

OoMpfiriBons , — Uengtha nearly equaJ are compared 
^ The w aight Ebs ttaa -two taeanmgs, — (1) the force 

oairtedi between the and a hody, and (2) a mnjg^ -wbich is 
weigjhad against other hodieiS. la seientifie use, however, weight I 
nleans only a property trf matter by which it ia most con-venient to 
compare the t^Mve aincimis of ntaasea. I 


accurately by fixing two micrometer microscopes with 
their axes paraUel, and at the required distance apart, on 
a massive support which -wiE not quickly vary -with 
temperature ; then the two lengths to be compared, e y,, 
the standard yard and another, are alternately placed 
beneath the microscopes, and their lengths ohserv^ several 
times. The error of a single observation in the Standards 
Department is stated to be a 100,000th of an inch. For 
fmctional lengths a divided bar is required, the accuracy 
of which is ascertained by a shorter measure, which can be 
compared with successive sections of the whole length by 
micrometers. For ordinary purposes, where not less than 
*001 mch ia to be observed, measures may be placed in 
contact if one is divided on the edge, and the comparison 
made -with a magnifier. In large field-work the ends of 
a measure are transferred vertically to the ground by 
a small transit instrument or theodoEte. End-measures 
between surfaces are read by means of a pair of contact 
pieces bearing line marks, the value of which is ascertained 
separately, or by a second end-measure j if both measures 
bear a fine for observation, reversals then give the value of 
each measure. 

Volumes are always most accurately defined by their 
weight of water, as weighing can be more accurately done 
tlmn measuring. If the volume ia hollow, it may be filled 
with water and closed with a sheet of plate glass, or if 
Bohd the body may be weighed in water and out, the 
difference giving the weight of its volume of water. Un- 
fortunately the relation between water-weight and absolute 
Tolmne is not yet accurately known. Volumes of Hquid 
are similarly ascertained by their weight. Volumes of gas 
are measured in a graduated glass vessel inverted over a 
Equid, or for commercial purposes by some form of 
registering flow-meter. 

Masses are compared by the Balaitoe which may 
be made to indicate a 100,000,000th of the mass. They 
may ^so be estimated, not by their attractive force being 
balanced by an equal mass, but by the elasticity of a 
spnng ; this, which is the only true weighing-machine 
i^owmg weight and not mass, is useful for rough 
purposes, owing to its quick indication ; the most accurate 
form probably is that vnth angular readings.® 

Temperature mid the Atmosphere . — All the serious diffi- 
culties of weighing and measuring result from these causes, 
the effects of -which and their corrections we wiU briefly 
notice. In measurement, since all bodies expand by heat, 
the temperature at which any measure or standard bar 
represents the abstract unit requires to be accurately 
stated and observed, the accuracy of optical observation 
being aboub equal to of a degree F. of expansion in a 
standard. Great accmucy is therefore needed in the 
manufacture and reading of thermometers, and care that 
the standard and the thermometer shaU be at the same 
temperature. Another method is to attach a parallel bar 
of very expansible metal to one end of the standard, and 
read its length on the standard at the other end; this 
ensures a more thorough uniformity of mean temperature 
between the standard and the heat-metisurer. The most 
accurate method is by immersing the measures in a Liquid, 
of which the temperature is read by several thermometers; 
but this is scarcely needful unless high or low temperatures 
are required to ascertain the rate of expansion. A room 
with tMck walls, double windows, and the temperature 
regulated by a gas stove is practically sufficiently equable 
for comparisons. 

The temperature adopted for the standards ia not the 
“ See JVttfwe, xxx. 206 
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same in different countries In Britain 62° F has been 
adopted since the revision of the standards in 1822, as 
being a convenient average temperature for ■work; but, as 
it IS purely a temperature of convemence, the rather higher 
point of 68° F. -would be better In any case an aliquot 
part of the thermal unit from freezing to boiling of v?ater 
should be adopted ; 62° is ^ and 68° is -J- of this interval. 
Whether a much higher temperature -would not be more 
conducive to accuracy is a question, 93°, or -J- of the 
thermal unit, -would be so near the temperature of the 
observer’s skm and breath that measures and balances 
could be approached -with less production of error j and 
such a heat does not at all hinder accurate observing. The 
French temperature of 32° F. for standards has abandoned 
all other considerationa in favour of readily fixing the 
temperature in practice by melting ice This is a ready 
means of regulation, but a point so far from ordinary 
working temperatures has two great disadvantages, the 
observer’s warmth produces more error, and the corrections 
for all observations not iced are so large that the rates of 
expansion require to be known very accurately for every 
substance employed. For water their standard tempera- 
ture is 39° 2 F., when it is at its maximum density ; this 
has the advantage that the density varies less -with 
temperature than at any other point, but it is very doubt- 
ful if this IS much used for actual work 

No substance expands uniformly with temperature, 
most matenals expanding more rapidly at higher tempera- 
tures. The expansion of rods of the following metals, of 
100 inches long, is given in decimals of an mch for the 
90° from 32° to 122° F (0 to 60° C.), and from 122° to 
212° F. (60°tol00°C).i— 

Platiuum. Steel Iron Bronze. Brass Zinc. 

82* to 122“ 0446 0485 0586 0691 *0876 0915 1469 

122“ to 212“ *0471 0464 0574 0687 0927 0964 1487 

But variations of 3 or 4: per cent, may easily be found in 
the rates of different specimens apparently alike, hence 
the mdividual expansion of every important measure 
needs to be ascertained. 

Weighing is complicated by being done in a dense and 
variable atmosphere, unless — as in the most refined work 
— the whole balance is placed in a vacuum. When in the 
air all bodies placed in the balance must, for accurate 
purposes, have their volume known ; and the weight of an 
equal volume of such air as they are weighed in must be 
added to their apparent weight to get their true weight. 
The weight of air displaced by a pound of the following 
materials is given in grains, at temperature 62° F, 
barometer 30 inches, — also with barometer 29 inches 
(temperature 62°), aud -with temperature 32° (barometer 
30 inches), to illustrate the variation® (allowing for 
contraction of the material as well) — 


Plfltjnnni 

Brass 

GUt 

Bronze 

Iron, vrttli Lead 
Adjustment. 

Quartz. 

Glass 

Water. 

Sp Qr 21167 

8143 

8-288 

7127 

2 650 

2 518 

1-000 

62“, 80 408 

1 047 

1029 

1196 

8 217 

S3S5 

8 523 

62", 29 890 

1012 

996 

1156 

8110 

8 272 

8 240 

82", 80 429 

1U2 

1098 

1-271 

8 422 

8 600 

9-066 


The above is for London at sea-level; but where the 
force of gravity is less 30 inches height of mercury -will 
weigh less, aud will therefore balance a less weight of air ; 
the air allowance must therefore be less for 30 inches of 
mercury barometer in lower latitudes and greater heights 
over sea-leveL The change, for instance, in the allowance 
of air equal to the brass pound will make it, instead of 
1 Computed from Fizeau, Ann. Bur. Long., 1878. 

* Computed from Chisholm, Weighing and Measuring, 1877, p. 
162 ; also see p. 158. 
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1‘04:7 grains, become 1 046 when 15,000 feet above the 
Eea„ or 10° S. of London Hence this reduction need 
rarely be noticed The composition of the air also vanes, 
and most seriously in the amount of aqueous vapour , the 
above is ordinary air, but if qmte dry the 1*047 grains 
would become 1*053 grains, the change in carbonic acid 
IS qmte immaterial, unl^ in very close rooms, so that it 
may be concluded that the moisture of the air is the mom 
point to be noted, after its temperature and pressure, — 
small errors in any of these three data making far more 
difference than any other compensation that can be made 
in the weight of air. 

The more complex allowances for the expansion of water 
in glass, brass, or other vessels we need not enter on here; 
the principles are simple, but the data require to be 
accurately deterimned for the material in question. The 
expansion of water is, however, so often in question, 
especially for taking specific gravities, that it is here given. 
A constant volume which contams or displaces 10,000 
grains of water at 62° will contain ® — 

At 32“ P (0* GA 10,009-84 groins. I At 62“ F (Wj* C ), 10,000 OO gralnft 
„ S9“-2 F <4“ CO, 10,011 20 ,, „ 6S“ F (20« 0.), 9,903-76 „ 

„ 60“ P (10“ C), 10,008 89 „ | „ 86“ F (SO" C.>, 6.968-re „ 

Hence if a specific gravity is observed at any of these 
temperatures it must be x the corresponding weight ~ 
10,000 to reduce it to a comparison with water at 62°, 
the expansion of the body observed is another question 
altoge^er, and must be compensated also 

The weight of a cubic inch, or other linearly measured 
volume, of water is not yet very accurately known. The 
observations have been made by weighing closed hollow 
metal cases m and out of water (thus obtainmg the weight 
of an equal volume of water), aud then ganging the size of 
the ease with exactitude. Cubes, cylmders, and spheres 
have been employed. The results are • ^ — 




Cubic 
Inch at 
62“ P 

Cubic 
Foot at 
62“ F 

CnWo 

Decimetre 

a±4*C 

1795 

1797 

1821 

1826 

1830 

1841 

1 

In Prance, Uy Uefevre-QIneau (legal French) 
1 In England, by Shnckbnrgb and Eater ) 

} (lef^ British) j- 

j In Sweden, by Berzelius, Stanberg, } 

-) anS Akermonn. , j 

In Austria, by Stampfor 

m Bnssla, by Eupiler 

Grains 
262 603 

252 724 

262 678 

252 516 
262-600 

Otmcea 
907 70 

998 18 
[ 998-00 . 
097-35 
097-69 

Grammes. 
1000 000 

1000 4B0 

1000 296 

999 653 
999-989 


National Standards and Copies. — Ha-ving now noticed 
the principles and constants involved, we -will consider the 
British and metric standards, the only ones now used in 
scientific work. 

The imperial standard yard is a bronze bar 38 inches 
long, 1 inch square; the defimnglmes, 36 inches apart, are 
cut on gold studs, sunk in holes, so that their surface passes 
through the axis of the bar. Thus flexure does not tend 
to tip the engraved surfaces u^er or farther apart. This 
bar when in use rests on a lever frame, which supports it 
at 8 points, 4*78 mches apart, on rollers which divide the 
pressure exactly equally.^ This standard is in actual use 
for all important comparisons at the Standards Office. 
Four copies, which are ^ equal to it, -within ^° of tempera- 
ture, are deposited in other places in case of injury or 
loss of the standard. The standard pound is a thick disk 
of platinum about 1 J inches across, and 1 inch higl^ with 
a jfiiallow groove around it near the top. Four copies are 
deposited -with the above copies of the yard. For public 
use there are a series of end-staudards exposed on the 
outer wall of Greenwich observatory; and a length of 100 
feet, and another of 66 feet (1 chain), marked on brass 

* Computed from Mejport of Standards Department, 1888. 

* Computed from GMsliolm, qp. ctt., p. 112 

6 See Chisbolm, qp ctt, pp. 188, 189. Eor leas refln^ purpoBea 
measuring bars should he supported on two points, 21 per C6nt of the 
whole length from the ends. This equalizes the strains in the curves, 
and makes a ml-n^nriTiTn distortion. 
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plates let into tlie granite step along tlie back of Trafalgar 
Square. As this is a practically invariable earth-fast 
standard, and most convenient for reference, it is important 
to know the minute errors of it, as determined by the 
Standards Department.^ Starting from 0 the errors are in 
inches — 

at 0 10 20 80 40 60 60 70 80 90 100 feet 

error 0 - 007 - 019 — (»2 — *016 - DOS - 007 + Oil + 021 +0 17 --008 Inchea. 

The mean uncertainty in these values is *003, and the 
greatest uncertainty ‘01 The total length of the chain 
standard is - 019 inch from the truth. There is also a 
public balance provided at Greenwich observatory, which 
shows the accuracy of any pound weight placed upon it 
Por important scientific standards comparisons are made 
gratuitously, as a matter of courtesy, by the officials of the 
Standards Office, 7 Old Palace Yard, Westminster. The 
most dehcate weighings are all performed in a vacuum 
case with glass sides, which is so constructed that the 
weights can be exchanged from one arm to the other 
without opening the case, so as to obtain double 
weighings. 

■Die toleration of error in copies for scientific purposes, 
by the Standards Department, is *0006 inch on the yard 
or lesser lengths, about equal to 16 divisions of the 
micrometer j on the pound *0025 grain, about ^ a division 
of the official balances j on the ounce *001 grain; on the 
gallon 1 grain; and on the cubic foot 4 grams The 
toleration for commercial copies is 006 on the yard, *001 
on the foot and under, and T grain on weights of 1 ounce 
to 1 pound.®* The Standards Commission of 1851 recom- 
mended a limit of 1 in 20,000. 

Por practical work of moderate accuracy the most 
cionvement forms of measures are — for lengths under a 
foot, feather-edge metal scales divided to inch (finer 
divisions are only confusing, and 

safely read by estimation) , for lengths of 1 to 10 feet, 
metal tabes or deep bars bearing line-divisions, and with 
permanent feet attached at 21 per cent from either end, 
so that the deformation by flexure is always the same ; for 
long distances a steel tape with fine divisions scratched 
across it and numbered by etching. The most accurate way 
of using such a tape is not to prepare a flatbed for it, but 
to support it at points not more than 60 feet apart , then 
by observing the distances and levels of these points, and 
knowing the weight of the tape, the correction for the 
looping distance Iwtween the points and the difierence of 
the catenary length of the tape from the straight distance 
can be precisely calculated ; the corrections for stretching 
of the tape (best done by a lever arm with fixed weight), 
and for temperatures, are all that are needful besides. 

The first French standard metre (of 1799) is a pktinum 
tear end-standard of about 1 inch wide and inch thick ; 
the new standard of the International Metnc Commission 
is a line-standard of platmo-iridium, 40 inches long and 
*8 inches square, grooved out on all four sides so that 
its section is between x and H form ; this provides the 
greatest rigidity, and also a surface in the axis of the bar 
to bear the lines of the standard. The new standard 
kilogramme, like the old one, is a cylinder of platinum of 
equ^ diameter and height. These new standards are pre- 
served in the International Metric Bureau at Pams, to 
which seventeen nations contribute in support and direc- 
tion, and in which the most refined methods of comparison, 
are f^epted For lineal comparisons the alternate sub- 
stitqtioB of the measures on a sliding bed beneath fixed 
micrometer microscopes is povided as in the British office, 
and a bath for the hearing' of one measure in a liquid to 
aficOrtaon its espatision. For weighing -four balances are 

1 Ji^port <jf Wardea of the Stojidards, 1875 
Jii^aori of Warden, 1868, see alstt 1872. 
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provided, each with mechamsm for the transposition of the 
weights, and the lowenng of the balance into play on its 
bearings, so that weighings can be performed at 13 
feet dislance from the balance, thus avoiding the disturb- 
ance caused by the warmth of the observer. The readings 
of the balance scale are made by a fixed telescope, the 
motion being observed by the reflexion of a fixed scale 
from a mirror attached to the beam of the balance In 
this bureau are also an equally fine hydrostatic balance for 
taking specific gravities by water weighing, a standard 
barometer, and an air thermometer, with all subsidiary 
apparatus. The special work of the bureau is the con- 
struction and comparison of metric standards for all the 
countnes supporting it, and for scientific work of all kmds. 

The legal theory of the British system of weights and 
measures is — (A) the standard yard, with all hneal measures 
and their squares and cubes based upon that; (B) the 
standard pound of 7000 grains, with all weights based 
upon that, with the troy pound of 6760 grains for trado 
purposes ; (C) the standard gallon (and multiples and 
fractions of it), declared to contain 10 fi) of water at 
62" F., being m volume 277*274 cubic mches, which con- 
tain each 262*724 grains of water in a vacuum at 62", 
or 252 458 grains of water weighed with brass weights m 
air of 62“ with the barometer at 30 inches. 

The legal theory of the metric system of weights and 
measures is — (A) the standard metre, with decimal fractions 
and multiples thereof; (B) the standard kilogramme, 
with decimal fractions and multiples thereof; (0) the 
litre (with decimal fractions and multiples), declared to be 
a cube of metre, and to contain a l^o^mme of water 
at 4" 0. in a vacuum. Fo standard litre exists, all liquid 
measures being legally fixed by weight The metre was 
supposed, when established in 1799, to be a ten-millionth 
of the quadrant of the earth through Paris ; it differs from 
this theoretical amount by about 1 in. 4000. 

The legal equivalents between the British and French 
systems are — metre = 39 37079 inchea; kilogramme = 
16432*34874 grains. By the more exact comparisons of 
Oaptain Clarke (1866) the metre (at 0“ 0, 32“ F) la 
equal to 39 37043196 mches of the yard at 62“ F. ; but 
Itegers in 1882 compared the metre as 39 37027. It 
must always he remembered that a French metre of per- 
fect legal exactitude will, by expanding from 32“ to 62“ 
F., become equal to a greater number of inches when the 
two measures are placed together ; thus a brass metre is 
equal to 39 382 ouches when compared with British 
measures at the same temperatuxe, and this is its true 
commercial equivalent. The kilogramme determination 
above is that of Professor Miller (1844), against the kilo- 
gramme des Archives, but in 1884 the international kilo- 
gramme yielded 16432*36639. 

Jorforther details, see H W 

(Kature senes), 1877, and JS^oais of the w arden of the Standirds, 
sabsequently of the Standards Department (all m British Musenm 
Newspaper Room), for all practical details, — especially reports on 
metre (1868-9), errors of grtSn weights (1872), prmciples of measur- 
ing (long paper of German Standards Commission, translated 1872), 
Trafalpt Sqnare standards (1876), density of water (1888), tolera- 
tion of error, British and international (1888), standard wire and 
plate gauges in mches (1888), besides nnmerous practical tables, 
naainly in the earlier numbers before the wardensmp was merged 
in the Board of Trade. 

II DjBTOEIOii. 

Though no line can be drawn between ancient and 
modem metrology, yet, owing to neglect, and partly to the 
Bcaxcity of maten^s, there is a gap of more than a 
thousand years over which the connexion of units® of 
* in the absence of the actual standards of ancient times the units 
of measure and of weight have to he inferred from the other remains , 
hence unit in this division is used for any more or less closely defined 
amount of length or weight in terms of whioh matter was measured. 
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measure is mostly guess-work. Hence, except in a few 
cases, we sTiall not here consider any units of the Middle 
Ages. A constant difficulty in studying works on metro- 
logy is the need of distinguishing the absolute facta of the 
case from the web of theory into which each writer has 
woven them, — often the names used, and sometimes the 
very existence of the units in question, being entirely an 
assumption of the writer Therefore we shall here take 
the more pains to show what the actual authority is for 
each conclusion. Again, each writer has his own leaning 
Bockh, to the study of water-volumes and weights, even 
deriving linear measures therefrom ; Queipo, to the con- 
nexion with Arabic and Spanish measures j Brandis, to the 
basis of Assjnau standards , Mommsen, to coin weights , 
and Bortolotti to Egyptian umts ; but Hultsch is more 
general, and appears to give a more equal representation 
of all sides than do other authors. In tins article the 
tendency will be to trust far more to actual measures and 
weights than to the statements of ancient writers; and 
this position seems to be justified by the great increase in 
materials, and the more accurate means of study of late. 
The usual arrangement by countries btiij been mainly 
abandoned in favour of following out each unit as a whole, 
without recurring to it separately for every loeakty. 

The materials for study are of three kinds ( 1 ) Literary^ 
both in direct statements in works on measures {e g , Elias 
of Nisibis), medicine (Galen), and cosmetics (Cleopatra), in 
ready-reckoners (Didymus), clerk’s (kdtlb’s) guides, and 
like handbooks, and in indirect explanations of the equiva- 
lents of measures mentioned by authors (e Josephus). 
But all such sources are liable to the most confounding 
errors, and some passages relied on have in any case to 
submit to conjectural emendation. These authors are of 
great value for connecting the monumental information, 
but must yield more and more to the increasing evidence 
of actual weights and measures. Besides this, all their 
evidence is but approximate, often only stating quantities 
to a half or quarter of the ^ount, and seldom nearer than 
5 or 10 per cent ; hence they are entirely worthless for all 
the closer questions of the approximation or original 
identity of standards in difierent countries ; and it is just 
in this Ime that the imagination of writers has led them 
into the greatest speculations, unchecked by accurate evi- 
dence of the original standards. (2) Weights and meamres 
actually remainvug. These are the prime sources, and, as 
they increase and are more fully studied, so the subject 
will be cleared and obtain a fixed basis A diflSlcnlty has 
been in the paucity of examples, more due to the neglect 
of collectors than the rarity of specimens. The number 
of published weights did not exceed 600 of all standards 
a short time ago ; hut the collections in the last three 
years from Naucratis (28),^ Defenneh (29), and Memphis 
(44) have supplied over six times this quautity, and of an 
earlier age than most other examples, while existing 
collections have been more thoroughly exammed; hence 
there is need for a general revision of the whole subject. 
It IS above all desirable to make allowances for the changes 
which weights have undergone ; and, as this has only been 
done for the above Egyptian collections and that of ilie 
British Museam, conclusions as to the accurate values of 
different standards will here be drawn from these rather 
than Continental sources ( 3 ) Objects which have hem 
made hy measure or weighty and from which the unit of 
construction can be deduced. Buildings will generally 
yield up their builder’s foot or cubit when examined 
{Inductwe Metrology, p 9 ) Yases may also be found 
bearing such relations to one another as to show Hieir unit 
of volume And coins have long been recognized as one 
^ These figtires refer to the list of puhlications at the end of the 
present section, p. 489. 
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of the great sources of metrology, — valuable for their wide 
and detailed range of information, though most unsatis- 
factory on account of the constant temptation to dimmish 
their weight, a weakness which seldom allows us to reckon 
them as of the full standard. Another defect in the evi- 
dence of coins IS that, when one variety of the unit of 
weight was once fixed on for the coinage, there was (bar- 
ring the depreciation) no departure from it, because of the 
need of a fixed value, and hence coins do not show the 
range and character of the real variations of umts as do 
bu i ld in gs, or vases, or the actual commercial weights. 

Peinoiples of Study — (1) Limits of Vai'iation in 
Differemt Copies, Places, and Times — Unfortunately, so 
veiy little is known of the ages of weights aud measures 
that this datum — moat essential in considermg their his- 
tory — has been scarcely considered. In measure, Egyptians 
of Dynasty IV. at Gizeh on an average varied 1 in 350 
between different buildings (27) Buildings at Persepolis, 
all of nearly the same age, vary in unit 1 in 450 (25). In- 
cluding a greater range of time and place, the Homan foot 
in Italy varied during two or three centuries on au average 
from the mean Covering a longer time, wo find au 
average variation of in the Attic foot (25), m the 
English foot (25), y4T5- English itinerary foot (25) 
So we may say that an average variation of by tolera- 
tion, extending to double that by change of place and 
time, is usual in ancient measures. In weights of the 
same place and age there is a far wider range ; at Defenneh 
(29), within a century probably, the average variation of 
different units is and the range being just the 

same as in ah times and places taken together. Even in 
a set of weights all found together, the average variation 
is^ only reduced to in place of (29). Taking a 
wider range of place and time, the Homan hbra has an 
average variation of in the examples of better period 
(43), and in those of Byzantine age -gV (44). Altogether, 
we see that weights have descended from original varieties 
with so httle intercompansou that no rectification of their 
values has been made, and hence there is as much variety 
in any one place and time as in all together. Average 
variation may be said to range from yig- to in different 
units, doubtless greatly due to defective balancea 

2. jRaie of Variation, — Though large differences may 
exist, the rate of general variation is but slow, — excluding, 
of course, all monetary standards. In Egypt the cubit 
lengthened in some thousands of years (2 5, 44). The 
Italian mile has lengthened since Homan times (2) , 
the English mile lengthened about m four centuries 
(31). The Enghsh foot has not appreciably varied lu 
several centuries (25). Of weights there are scarce any 
dated, excepting coins, which nearly all decrease; the 
Attic tetradmehm, however, increased in three centuries 
(28), owmg probably to its being below the average 
trade weight to begin vrith. Honghly dividmg the Homan 
weights, there appears a decrease of ^ from imperial to 
Byzantine times (43) 

3 . Tmd&wy of Valuation, — ^This is, in the above cases 
of lengths, to an increase in course of time. The Homan 
foot is also probably larger than the earlier form of it, 
and the later form in Britain and Africa perhaps another 
■gjg- larger (25). Probably measures tend to increase and 
weights to decrease in transmission from time to time or 
place to place; but far more data are needed to study 
this. 

4 Pdails of Variation — Having noticed variation, in 
the gros^ we must next observe its details. The only way 
of examining these is by drawing curves (28, 29), repre- 
senting the frequency of occurrence of all the variations 
of a unit , for instance, in the Egyptian unit — the kat — 
counting in a large number how many occur between 140 
XXIY. — 6t 
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and 141 grains, 141 and 142, and so on , such numbers 
represented by curves show at once wliere any particular 
varieties of the unit he (see Nauhratis^ i. p S3). This 
method is only apphcahle where there is a large number 
of examples, but there is uo other way of studying the 
details The results from such a study~of the Egyptian 
kat, for example — show that there are several distinct 
families or types of a unit, which originated in early times, 
have been perpetuated by copying, and reappear alike in 
each locality (see Tcmis, ii pi. 1.) Hence we see that if 
one unit is derived from another it may be possible, by the 
similaxity or difference of the forms of the curves, to dis- 
cern whether it was derived by general consent and recog- 
nition from a standard in the same condition of distribu- 
tion as that in which we know it, or whether it was derived 
from it in eorher times before it became so varied, or by 
some one action formmg it from an individual example of 
the other standard without any variation being trans- 
mitted Aa our knowledge of the age and locality of 
weights increases these criteria in curves will prove of 
greater value , but even now no consideration of the con- 
nexion of different units should he made without a graphic 
representation to compare them relative extent and nature 
of vaJiation. 

6, Transfer of JJmis . — ^The transfer of nnits from one 
people to another takes place almost always by trade. 
Hence the value of such evidence in pointing out the 
ancient course of trade, and commercial connexions (17) 
The great spread of the Phoenician weight on the Mediter- 
ranean, of the Persian in Asia llinor, and of the Assyrian 
in Egypt are evident cases ; and that the decimal weights 
of the laws of Mann (43) are decidedly not Assyrian or 
Persian, but on exactly the Phoenician standard, is a 
carious evidence of trade by water and not overland. If, 
as seems probable, units of length may be traced in pre- 
historic remains, they are of great value ; at Stonehenge, 
for instance, the earlier parts are laid out by the Phoemcian 
foot, and the later by the Pelaago-Romau foot (26) The 
earlier foot is continually to be traced in other megahthic 
remains, whereas the Later very seldom occurs (25) This 
bears strongly on the PhcEnician origin of our pr^stonc 
civilization. Again, the Belgic foot of the Tungri is the 
basis of the present English land measures, which we thus 
see are neither Roman nor Bntish in origin, hut Belgic. 
Generally a unit is transferred from a higher to a less 
civilized people j but the near resemblance of measures 
in diff^ut couatries should always be corroborated by 
historical oousiderationa of a probable connexion by com- 
merce or origin (Hea<^ Sistoria Jfuimmm, xxxvu ). It 
should he borne in mind that in early times the larger 
values, each jas minm, would be transmitted by commerce, 
while after the introductiou of coinage the lesser values of 
shekels and drachmae would be the units j and this needs 
notice because usually a borrowed unit was multiphed or 
divided according to the ideas of the borrowers, and 
strange modifications thus arose 

6. Gomexions of Lengihs, Volumes^ and Weighis .^ — ^This 
is the most difficult branch of metrology, owing to the 
variety^ of connexions which can be suggested, to the 
vague information we have, especially on volumes, and to 
the lybihty of writOra to rationalize connexiona which 
iWere neVer intended. To illustrate how easy it la to go 
astray in this line, observe the continual reference in 
modem handbooks to the cubic foot as 1000 ounces of 
water j alw the cubic- inch is very nearly 250 grams, while 
the liiaa adtipHy been fixed at 10 2) of water ,* the 
first two are certainly mOT6 eoincidenc^, as may very prob- 
ably be the laStafee^ and ^et -^Ihey offer quite as tempting 
a base for theorizing, as any connexions in ancient metro- 
logy* 2^0 such theories can be counted as more than 


coincidences which have been adopted, unless we find a 
very exact connexion, or some positive statement of 
origination. The idea of connecting volume aud weight 
has received au immense impetus through the metric 
system, but it is not very prominent in ancient times. 
The Egyptians report the weight of a measure of various 
articles, amongst others water (6), but lay no special 
stress on it , and the fact that there is uo measure of 
water equal to a direct decimal multiple of the weight-unit, 
excejit very high in the scale, does not seem as if the 
volume was directly based upon weight. Again, there are 
many theories of the equivalence of different cubic cubits 
of water with various multiples of talents (2, 3, 18, 24, 
33) , hut connexiou by lesser units would be far more 
probable, as the primary use of weights is not to weigh 
large cubical vessels of liquid, but rather small portions of 
precious metals. The Roman amphora being equal to the 
cubic foot, and containing 80 hbrsa of water, is one of the 
strongest cases of such relations, being often mentioned by 
ancient writers. Tet it appears to be only an approximate 
relation, and therefore probably accidental, aa tb.6 volume 
by the examples is too large to agree to the cube of the 
length or to the weight, ddfering or sometimes even 
1^. All that can be said therefore to the many theones 
connecting weight and measure is that they are possible, 
hut our knowledge at present does not admit of proving 
or disproving their exactitude. Certainly vastly more 
evidence is needed before we would, with Bockh (2), 
derive fundamental measures through the intermediary of 
the cube roots of volumes. Soutzo wisely remarks on the 
intrirmic improbability of refined relations of this kind 
{JStalona Ponderavx Pnmtife, note, p. 4), 

Another idea which has haunted the older metrologists, 
but IS still less likely, is the connexion of various measures 
with degrees on the earth’s surface. The lameness of the 
Greeks in angular measurement would alone show that 
they could not derive itinerary measnres from long and 
accurately determined distances on the earth. 

7 Connexions vnfh Coinage. — From the 7th century 
B.O. onward, the relations of units of weight have been 
complicated by the need of the interrelations of gold, 
silver, and copper coinage, and various standards have 
been derived theoretically from others through the weight 
of one metal equal in value to a unit of another. That 
this mode of originating standards was greatly promoted, 
if not started, by the use of coinage we may see by the 
raxlly of the Persian silver weight (derived from the 
Assyrian standard), soon after the introduction of coinage, 
as shown in the weights of Defenneh (29) The relative 
value of gold and silver (17, 21) in is agreed gene- 
rally to have been 13 J to 1 in the early ages of coinage j 
at Athens m 434 b.o. it was 14 : 1 , in Macedon, 360 b.o , 
12^ : 1 ; in Sicily, 400 b.o., 15.1, and 300 b.g., 12 : 1 ^ 
in Italy, in 1st century, it was 12 : 1, in the later empire 
I 13 9 t 1; under Justinian 14‘4 . 1, and in modern times 
I 16 6 ; 1, but at present 23 ; 1, — ^the fluctuations depend- 
ing mainly on the opening of large mines Silver stood to 
copper in Egypt as 80 : 1 (Brugsch), or 120 : 1 (Eevil- 
lout); in early Italy and Sicily as 260 ; 1 (Mommsen), 
or 120 ; 1 (Soutzo), under the empire 120 • 1, under 
Justinian 100 : 1 ; at present it is 160 ; 1. The distmc- 
tioE of the use of standards for trade in general, or for 
silver or gold in particular, should be noted. The early 
observance of the relative values may be inferred from 
Ifum Tii. 13, 14, where silver offerings are 13 aud 7 
times the weight of the gold, or of equal value and one- 
half value. 

8. Legal BeguloMm of Meamres . — -Most states have 
preserve official atandaids, usually in temples under 
pnestly custody. The Hebrew “ shekel of the sanctuary ” 



483 


WEIGHTS AN 

is fa mili ar ^ the standaxd volume of the apet was secured 
in the dromus of Anubia at Memphis (35); m Athens, 
besides the standard weight, twelve copies for public com- 
panson were kept m the city, also standard volume 
measures in several places (2) , at Pompeii the block with 
standard volumes cut in it was found in the jiortico of the 
forum (33) , other such standards are known in Greek 
cities (GytMum, Panidum, and Trajanopolis) (ii, 33) , at 
Kome the standards were kept in the Capitol, and weights 
also in the temple of Hercules (2) , the standard cubit of 
the Nilometer was before Constantine in the Serapseum, 
but was removed by him to the church (2) In England 
the Saxon standards were kept at Winchester before 950 
A.D., and copies were legally compared and stamped j the 
Normans removed them to Westminster to the custody of 
the king’s chamberlains at the exchequer , and they were 
preserved in the crypt of Edward the Confessor, while re- 
maining royal property (9) The oldest English standards 
remaming are those of Henry VII Many weights have 
been found in the temenos of Demeter at Cnidus, the 
temple of Artemis at Ephesus, and m a temple of Aphro- 
dite at Byhlus (44) ; and the making or sale of weights 
may have been a business of the custodians of the temple 
standards 

9. Wawtes of Umts — It is needful to observe that most 
names of measures are generic and not specific, and cover 
a great variety of units Thus foot, digit, palm, cubit, 
stadium, mile, talent, mina, stater, drachm, obol, pound, 
ounce, gram, metretes, medimnns, modius, bin, and many 
others mean nothing exact unless qualified by the name 
of their country or city. Also, it should be noted that 
some ethnic qualifications have been applied to difierent 
systems, and such names as Babylonian and Euboic are 
ambiguous , the normal value of a standard will therefore 
he used here rather than its name, in order to avoid con- 
fusion, unless specific names exist, such as Teat and rUen 
All quantities stated m this article without distmguish- 
ing names are m British umts of inch, cubic indi, or 
grain. 

Standards oj Lbkgth. — M ost ancient measures have been 
derived from one of two gi'eat systema, that of the cubit of 20 63 
inches, or the digit of 729 inch, and both these aystems are found 
in the earhest remains. 

20*63 ins. — Pirat known in Dynasty lY. in Egypt, most 
accurately 20 620 in the Great Pyramid, varying 20*61 to 20 71 in 
Dyn IV to VI. (27) Divided decimally m lOOths , but usually 
marked in Egypt mto 7 palms or 2S dimta, approximately ; a 
mere juxtaposition (for convenience) of two incommensurate 
systems (25, 27) The average of several cubit lods remaining is 
20 66, age in general about 1000 B 0. (33) At Philte, &e., m 
Roman times 20 76 on the hfilometers (44). This unit is also re- 
corded by cubit lengths scratched on a tomb at Bern Hasan (44), 
and by dimensions of the tomb of Eamessu IV and of Edfu 
temple (S ) m papyn Prom this cubit, -tneJu, was formed the asyZwi 
of 3 cubits, the usual length ot a walking-staff, fathom, Tteni, of 
4 cubits, and the Tehet of 40 cubits fiS) ; also the achcenus of 12,000 
cubits, actually found marked on the Memphis-Paium road (44). 

Babylonia had this tmit nearly as early as Egypt The divided 
plotting scales lying on ihe drawing hoards of the statues of Gudea 
(Miture, xxvm. 841) ore of J 20*89, or a span of 10 44, which is 
divided in 16 digits of '663, a fraction of the cubit also found m 
Egypt. Buildings m Assyria and Babylonia show 20 6 to 20 6 
The Babylonian system was sexagesimal, thus (18) — 
nban, Spoilt, S=:ainiaat, Snqnnu, SOssos, SOsparasang, SslotgpTi 
♦SOlncli 8 44 20 6 124 7480 223,000 440,000 

Asia. Minor had this unit in early tunes, — in the temples of 
Ephesus 20 55, Samos 20 62 , Hultach also claims Pnene 20 90, and 
the stadia of Aphrodisias 20 67, and Daodicea 20 94. Ten build- 
ings mail give 20*88 mean (i8, 25), butin Ai’meniaitroseto 20*76 
in fate Roman tunes, like the late nse m Egjipt (25). It was speci- 
ally divided mto ^th, the foot of -^tihs being as important as the 
cubit. 

tnAK’ This was especially the Greek derivative of the 20 63 
i cubit It ongmated in Babylonia as the foot of that 

» “ ® system (24), m accordance with the sexary system 

applied to the early decimal division of Ike cubit. In Greece it is 
the most usual umt, occurimg m the Propyhea at Athens 12 44, 
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temple at JSgma 12*40, Miletus 12 51, the Olympic couise 12 62, 
&c. (18) , thirteen buildings giving an average ot 12 45, moan 
variation 06 (25), --4 of 20 76, m vai. *10 Thedigit—i palteste, 
foot of 12 4, then the system is 

fnnf I li = culjlt-, 4=orguln . \ stndlon 

foot, , =nesena, 10=plethToii, g = 

12*4 Inch 18 7 74 7 124 5 1245 74T0 

In Etrmia it piobably appcais in tombs as 12 45 (25) , perhaps 
in Roman Britain ; and m medweval England as 12 47 (25) 

13.0 This foot IS scarcely knoum monumentally. On three 
# of20 7 Egyptian cubits theie is a pioniment mark at tbe 19th 
toiAU {. oj. which shows the existence of such 

a measure (33) It became prominent when adopted by Philet8ei*u3 
about 2S0 B 0. as the standard of Pergamum (42), and probably it 
had been shortly before adopted by the Ptolemies for Egypt From 
that time it is one of the pi*meipal units m the literature (Didymus, 
&e.), and is said to occui in the temple ol Augustus at Pergamum as 
13 8 (i8) Fixed by the Romans at 10 digits {I3i«= Roman foot), 
or Its cubit at 1* Roman feet, it was legally— 13 94 at 123 n.c 
(42), aud 7^ Philetfflrean stadia weie- Roman mile (18) The 
multiples of the 20 68 cubit are m late times genei'ally reckoned in 
these feet of | cubit The name “Babylonian foot” used by 
Bockh (2) 13 only a theory of liis, fi'ciu which to derive volumes 
and weights , and no evadence for this name, or connexion with 
Babylon, is to be found Much has been wntten (2, 3, 33) on sup- 
posed cubits of about 17-18 inches derived fiom20 6D, — mainly, in 
endeavouring to get a basis for the Greek and Roman feet, but 
these are remly connected with the digit system , and the monu- 
mental or literary evidence for such a division of 20 63 will not 
TV an examination. There is, however, fair evidence for 

„ M units of 17 80 and 1 780 or of 20 76 in Persian bmld- 
“ '”* ings (25) , and the same is found in Asm Minoi as 17 25 

01 I of 20 70 On the Egyptian cubits a small cubit is marked as 
about 17 inches, which may well be this unit, as of 20 6 is 17 2 ; 
and, as these marks are placed befoi e the 23rd digit or 17 0, they 
cannot refer to 6 palms, or 17 7, which is the 24th digit, though 
thgr are usually attributed to that (33) 

We now turn to tbe second gieat family based on the digit. 
This has been so usually confounded with the 20 63 faimlj’’, ow-mg 
to the juxtaposition of 28 digits with that cubit m Eg}*pt, that it 
should he observed how the difficulty of their incommensurability 
has been felt Foi instance, Lepsius (3) supposed two pnmitive 
cubits of 13 2 and 20 63, to account for 28 digits being only 20 4 
when flee fiom the cubit of 20 *63, — the first 24 digits being in some 
coses made shorter on the cubits to agree withtbe true digit standard, 
while the remammg 4 are lengthened to fiU up to 20 6 In the 
Dynasties IV. and V in E^pt the digit is found in tomb 
*'** ™ seulptmes as 727 (27), while from a dozen examples 
in the later remains wo find the mean 728 (25) A knrfh of 10 
digits IS marked on all tbe inscribed Egyptian cubits as the “lesser 
span” (33) In Assyria the same digit appears as 780, particularly 
at STimrud (25) , and in Persia buildmgs show the 10-digit length 
of 7 34 (25). In Syria it was about 728, but variable , in eastern 
Asia Minor more like the Persian, being *732 (25) In these coses 
the digit itself, or decimal multiples, seem to have been used. 

no The pre-Greek eimmples of this cubit m Egypt, men- 
OK V MQ tioned by B6ckh (2), give 18 23 as a mean, which is 
20 X 2g jjjgjjg Qf 729, and has no relation to the 20*63 
cubit. This cubit, 01 one nearly equal, was used in Jndsea m the 
times of the kfags, as the Siloam insciiption names a distance of 
1768 feet as roundly 1200 cubits, showing a cubit of about 17*6 
inches. This is also evidently the Olympic cubit ; and, in pursuance 
of the decimal mtdtiple of the digit found lu Egypt and Persia, 
the cubit of 25 digits was J of the orguia of 100 digits, the series 
bemg 

<da aigit, I orguia, lfl=amnia, 10=sta(Jlon. 

729 inch 1S*2* ' 72 9 720 7206 

Then, taking § of the cubit, or Jof the orgma, as a foot, the Greeks 
arnved at their foot of 12*14 , this, though very well known in 
hteratura, m hut rarely found, and then generally m the form of 
the cubit, in monumental measures The Parthenon step, cele- 
brated as 100 feet wide, and apparently 226 feet long, gives by 
Stuart 12 187, by Penrose 12'165, by Paecard 12*148, differences 
due to scale and not to slips m measuring. Probably 12*16 is the 
nearest value There are but few buildmi^ wrought on this foot 
m Asia Minor, Greece, or Roman remams The Gieek system, 
however, adopted this foot as a basis foi decimal mnltiphcation, 
forming 

foot, 10=:aciena, 10=pl£thron, 

12 16 Inches 121 6 1216 

which stand as ith of the other decimal senes based on the 
^git. This is ike agraaian system, in contrast to the orguia 
system, which was the itinerary series (33). 

Then a further modification took place, to avoid the inconven- 
ience of dividing the foot in 165 digits, and a new digit was formed 
— ^lunger than any value of the old digit — of ^ of the foot, or *760, 
so that the senes ran 
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This formation of tlie Greek system (25) is only an inference from 
tkQ facts yet knoism, for we have not sufficient information to prove 
it, thongli It seems muck the simplest and most likely history 
IT AQ Seeing the good reasons for this digit having keen ex- 

I ported to the West from Egypt— from the presence of the 

IB X 720. jg 22 ^ Egypt, and from the 72& digit heong the 

decimal hose of the Greek long measures — it is not surprising to find 
it in use in Italy as a digit, and multiplied by 1 6 as a foot. The more 
80, as the half of this foot, or 8 digits, la marked off as a measure on 
the Egyptian cubit rods (33). Though Queipo has opposed this con- 
nexira (not noticing the Greek hnk of the digit), he a^es that it 
is supported hy the Egyptian Bq,uare measure of the plethron, being 
e<pial to the Eoman actus (33) The foot of H 6 appears probably 
first in the prehistoric and early Greek remains, and is certainly 
found lu Etrunan tomb dimensions as 11 fi9 (25). Dorpfeld cou- 
siders this as Ihe Attic foot, and states the foot of the Greek 
metrological rehef at Oxford as 11*65 (or 11 61, Hultsch) Hence 
we see that it probably passed from the East through Greece to 
Etmria, and thence became the standard foot of Rome, there, 
though divided by the Italian duodecimal system into 12 unoia?, 
it always maintained its original 10 digits, which are found marked 
on some of the foot-measuies The well-known ratio of 25 24 
between the 12 16 foot and this we see to have arisen through one 
being J of 100 and the other 10 digits,— 16J: 16 being as 26 * 
24, tne legal ratio. The mean of a dozen foot-measures (i) gives 

II 616 db '008, and of long lengths and buddinga 11 607± 01 In 
Britain and Afnca, however, the Romans used a rather longer form 
(25) of about 11*68, or a digit of *730 Their senes of measures was 

aicltas, 4=palinua, 4=pes, S^passns, l25«=Btaainta, 8=innitere, 
TJeinch 3 90 11 oa CSl 7303 68,100 

also 

uncUt oes=^pes, paliaipesl4£3=5paliiil, cubitus 1748= 8 palml 
Either from its Pelasgic or Etrunan use or from Romans, this foot 
appears to have come into prehistoric remains, as the circle of 
Stonehenge (26) is 100 feet of 11 68 across, and the same is found 
in one or two other cases. 11 *60 also appears as the foot of some 
mediasW Engli^ buRdtogs (25) 

We now pass to units between which we cannot state any con- 
nexion- . 

25 L — Tlie earliest sign of this cubit is in a chamber at Ahyd^ 
{44) about 1400 B 0, ; there, below the sculptures, the plain wall is 
marked out by red designing lines in spaces of 26 1S± *03 inches, 
which have no relation to the size of the chamber or to the aoulptare. 
They most therefore have been marked by a workman using a oubit 
of 25 18. Apart from medteval and other very uncertain data, 
such os the Sabbath day's journey being 2000 middling paces for 
2000 cubits, it appears that Josephus, using the Greek or Roman 
cuW, gives half as many more to each dimension of the temple 
tbnn does the Talmud , this shows the cubit used in the Talmud 
for temple measures to be certainly not under 26 inches. Evidence 
of the early period is given, moreover, by the statement in 1 Rings 
(vil 26) that the brazen sea held 2000 baths ; the bath being 
about 2300 onbio inches, this would show a cubit of 26 mchra. 
The corrupt text in Chronicles of 3000 hatha would need a still 
longer cubit j and, if a lesser cubit of 21 ”6 or 18 inches be taken, 
the result for the size of the bath would he impossibly smaU. Eor 
other Jewish cubits see 18*2 and 21 6. Oppert (24) concludes from 
inscriptions that there was in Asmma a royal cubit of f the TJ cubit, 
or 25 S) ; and four monuments show (25) a cubit averaging 26 28- 
?or Persia Queipo (33) relies on, and develops, an Arab statement 
that the Arab Ttashama cubit was the royal Persian, thus fixing it 
at about 25 inches; and the Persian guerze at present is 26, the 
royal guerze being 14 times tbie, or 374 rnches As a unit of 1 013, 
decimally multiplied, is most commonly to be deduced from the 
ancient Persian buil^ngs, we may take 26 *84 as the nearest ap- 
proach to the ancient Persian unit 
S1*0.— The circuit of the ciiy wall of Khorsahad (24) is minutdy 
stated on a tablet as 24,740 leet (IT), and from the actual size 
the U IS thereforo 10'808 inches. Hence the reiforded senea of 
measures on the Senkereh tablet are valued (Oppert) as— 
iinki /SO^fpatai), 8 =s 17, 6=qanu, 2=S8, 6=f»), 13=08, 80=l£asl)n 

teo =u, 00 ,. . . . =r»> 

UStoeb so 10^ 648 120 6 848 7,776 228,280 

OthcEc units are the suklum 07 417-6*4, and cubit of 217—21*6, 
which are not named in this tablet. In Persia (24) the series on 
the same base was— 

>3=ara8iU 80O=aasp«fa8a, 80=paratliflSiha, 2=fi5v; 

lO*? InoUea 21-4 TIM 281,120 462,240 

probably 

yttu, Osangnsts, and ffamssf arasni; also bazu=2 arasiil 

ISincA 107 10-7 12 8 21 4 43-8 31-4 

The values here given are from some Peraiau buildings (35), whuffi, 
indicate 21*4, or slightly less; OpperPs value, on less eerfe^ date, 
is 21 '62 The Egyptian cubits have an arm at 16 digits or about 
10 9 marked on tnem, which seems like this same unit (33). 


This cubit was also much used by the Jews (33), and is so often 
referred to that it has eclipsed the 26 1 cubit in most writers. The 
Gemara names 8 Jewish cubits (2) of 6, 6, and 7 palms , and, as 
Oppert (24) shows that 26 2 was reckoned 7 palms, 21 6 being 6 
ptdms, we may reasonably apply this scale to the (ilemara list, and 
rrad it as 18, 21 6, and 26*2 inches There is also a great amount 
of mediseval and othei data showing this cubit of 21 6 to have been 
faunhar to the Jews after their captivity ; but there is no evidence 
for its earlier date, as there is for the 26-inch cubit (from the brazen 
sea) and for the 18-inch cubit from the Siloam inscription. 

Eiom Assyna also it passed into Asia Minor, being found on the 
city standard of Ushak m Phrygia (33), engraved as 21 8, divided 
into lie Assyrian foot of 10 8, and half and quarter, 6 4 and 2 7 
Apparently the same unit is found (iS) at Heraclea in Lucanio, 
21 86 , and, as the general foot of the South Italians, or Osoan foot 
(18), best defined by the 100 feet square being of the jugenim, 
and therefore- 10 80 or half of 21 60. A cubit of 21 '6 seems 
certainly to he indicated m piehistonc remams m Bntain, and also 
in early Chnatian buildings in Ireland (24). 

SS'S —Another umt not far different, but yet distinct, is found 
apparently m Punic remains at Carthage (25), about 11 16 (22 32), 
ana probably also in Sardinia as 11 07 (22 14), where it would 
naturally he of Punic origm. In the Hauran 22 16 is shown by a 
basalt door (British Museum), and perhaps elsewhere in Syna (25). 
It is of some value to trace this measure, smoe it is indicated by 
Borne prebistono Enghsh lemams as 22 4. 

SO*0. — This unit may be that of the pre-Semitio Mesopotamians, 
as It is found at the e ’ ’ /rT..\ — j 

other ca 

fiom bteraiy sc , „ 

19 98 , from which was formed a reed of 4 great IT or 169 8 The 
same measure decimally divided is also mdicatad by bmldinga in 
Asia Minor and Syna (25). 

19*3. — In Persia some buildings at Persepohs and other places 
(35) are constructed on a foot of 9 6, or cubit of 19 2 , while the 
modem Persian ariah is 38 27 or 2 x 19 18 The same is found 
very clearly in Asia Minor (25), averaging 19 8; and it is known in 
literature as the Pythie foot (18, 33) of 9 76, or J of 19 6, if 
Censormus is nghtly understood. It may be shown by a mark 
(33) on the 28th digit of Sharpe’s Egyptian cubit— 19 2 mohes 

JB’8. — This measure does not seem to belong to very early times, 
and it may probably have oiigmated m AsiaMinoi It is found 
there as 13 36 in buildmgs Hultscb gives it rather less, at 18 1, 
as the “ small Asiatic foot ” Thence it passed to Greece, where it 
IS found (25) as 18 86. In Romano-Amcan remains it is often 
foun^ rather hi^er, or 13*46 average (25) It lasted m Asia 
apparentiy till the btulding of the palace at Mashita (020 ad), 
v^ere it is IS 22, accordmg to the rough measures we have (25) 
And it may well be the ongiu of the diri' Stamhuli of 26 6, twice 
18 3/ Pound m Asia Mmor and northern Greece, it does not appear 
unreMonahle to connect it, as Hultsch does, with the Belgxc foot 
of the Tungn, which was legalized (or perhaps introduced) by 
Drnsus when governor, as longer than the Roman foot, or IS 07 , 
this statement was evidently an approximation by an in ci ease of 2 
digits, so that the small difference from 18 *3 is not worth notice. 
Further the pertica was 12 feet of 18 digits, t e , Drusian feet. 

Turning now to England, we find (25) the commonest building 
foot up to the 16th centn^ averaged 18 22. Here we see the 
Belgic foot passed over to England, and we can fill the gap to a 
considerable extent from the itinerary measures It has been 
shown (31) that the old English mile, at least as far back as the 
ISfli century, was of 10 and not 8 ftirlougs. It was therefore equal 
to 79,200 inches, and divided decimally into 10 furlongs, 100 
cham^ or 1000 fathoms For the existence of this fathom (half 
the Bdgic pertica) we have the proof of its half, or yard, needing 
to he suppressed by statute (9) in 1439, as “the yard and full 
hand,” or about 40 mcbes,— evidently the yard of the moat usual 
old English foot of 13 22, which would be 39*66 We can restoio 
then the old English system of long measure from the huildiUM, 
the statute-prohibition, the surviving ohain and furlong, and the 
old Enghsh mile shown by maps and itineranea, thus . — 

foot, 8=yard, 3=fotlioin, lOschaln, 10»furl(rag, 10=inlle 
18 S2 88 88 79 82 788 7982 78,820 

Such a regular and extensive system could not have been put into 
use throughout the whole country suddenly in 1250, especially as 
it must have had to resist the legal foot now in use, which was 
enforced (9) as early as 960 "We cannot suppose that such a system 
would be invented and become general m race of the laws enforcing 
the 12-inch foot. Therefore it must be dated some tune before the 
10th century, and this brmgs it as near as we can now hope to the 
BeJgic foot, which lasted certainly to the 8d or 4th century, and 
is exactly in the line of nu^tion of the Belgic tribes into Britain. 
It is remarkable how near iffiis early decimal system of Germa^ and 
Bntain is the double of the modem decimal metric system. Had it 
not been unhappily driven out by the 12-in^ foot, and repressed 
by statutes both against its yard and mile, we should need but a 
small change to place our measures in accord with the metre. 
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The Gallic letiga, or league, is a different nnit, heing 1 59 
British nulea by the very concordant itinerarj' of the Bordeaux 
pilgnm This appears to be the great Celtic measure, as opposed 
to the old English, or Germanic, mile In the north'-west of 
England and in "Wales this mile lasted as 1 56 British miles tiU 
1600 ; and the perch of those parts rras correspondingly longer 
till this century (31) The “ old London mile ” was 6000 feet, and 
probably this was the mile which was modified to 5280 feet, or 8 
furlongs, and so became the British statute mile 

SrAKTARDS OF AREA.— We Cannot here describe these in detail 
Usually they were formed m each couutiy on the squares of the 
long measures. The Greek system was— 

foot, Sfishexapodes 

100= . aciena, 25=ttronra, 4=pletliron 

1 027 sq ft 86 96 102 68 2507 10,263 

The Eoman system was — 

pes, lOOsdecempedii, Sasclima, 4=actus, 2s=jnqemm, 

■94 sq ft 94 3884 13,536 27,072 

Juffcnim, 2=heredfnin, 100=centtiTla, 4=snlh:s 
6205 acre 1241 124 1 436 4 

Standards of Volumb,— T here is ^eat uncertainty as to the 
exact values of all ancient standards of volume, — ^the only precise 
data bemg those resulting from the theories of volumes derived 
from the cubes of feet and cubits Such theories, ns we have 
noticed, are extremely likely to be only approximations in ancient 
times, even if recognized then , and our data are quite inadequate 
for clearing the subject If certain equivalences between volumes 
in different countries are slated here, it must be plainly understood 
that they are only known to be approximate results, and not to 
give a certain basis for any theories of denvation. .^1 the actual 
monumental data that we have aie alluded to here, with their 
amounts. The impossibihty of safe coiTelation of units necessitates 
a division 1^ countries 

Egypt — The hon was the usual small standard; by 8 vases 
which have contents stated m hons ( 8 , 13, 20, 22, 33, 40) the 
mean is 29 2 cubic inches ± 0 , by 9 unmaiked potteiy measures 
(30) 29 1± 16, and divided by 20, by 18 vases, supposed multiples 
of hon (i), 32 1± 2 These last are probably only rough, and we 
may take 29 2 cubic inches ± 6 This u as reckoned (6) to hold 5 
utens of watei (uten . ' . 1470 grams), which agrees well to the weight , 
but this was probably an approximation, and not denvative, as 
theie IS (14) a weight called miet of 4 70 or 4'95 nten, and this 
was perhaps the actual weight of a hon The variations of bon and 
uten, however, cover one another completely From ratios stated 
before Greek times (35) the senes of multiples was 

ro, 8=lion, 4=:honnn, 10=apet/ . 10=(TlieljaD), 10=S8 
or beslial 4=tania 

8 66 cub In. 29 2 116 8 1168 4672 11,080 116,800 

(Theban) is the “ great Theban measure ” 

In Ptolemaio times the artaba (2886 ), modified from the Persian, 
was general in Egypt, a working eipiivalent to the Attic metretes, — 
value 2 apet or J tama ; medimnus — tama or 2 artahas, and fractions 
down to xhs artaba (35) In Eoman times the artaha remained 
(Didvmus), but J was the usual unit (name unknown), and this 
was divided down to ^ or rh artaba (35),— thus piodncing, by 
artaba a working equivalent to the xestes and sextanus {35). 
Also a new Eoman artaba (Didymus) of 1640* was brought in 
Beside the equivalence of the hon to 6 utens weight of water, the 
mathematical papyrus (35) gives 6 besha— § cubic cubit (Eevillont’s 
interpretation of this as 1 cubit? is impossible geometncally, see 
Eev Eg , 1881, for data) ; this is very concordant, but it is very 
unlikely for 3 to be introduced m an E^ptian denvation, and 
probably therefore only a woiking equivalent. The other ratio of 
ReviUout and Hiiltsch, 320 hons -cubit? is certainly approximate 
Syria, Ealestme, and Balylmua — Here there are no monumental 
data known ; and the literary information does not distinguish the 
closely connected, perhaps identical, units of these lands More- 
over, none of the writers are before the Roman period, and many 
rehed on are medisval rabbis A large number of their statements 
are rough (2, 18, 33), being based on the working equivalence of 
the bath or epha with the Attic metretes, from which are some- 
times drawn fractional statements which seem more accurate than 
they are This, however, shows the bath to be about 2600 cubic 
inches. There axe two better data (2) of Epiphanius and Theo- 
doret, — ^Attic medimmis — 14 baths, and saton bath)— l-f modii, 

these give about 2240 and 2260 cubic inches. The best datum is m 
Josephus {AnL, in 16, 8), where 10 baths-41 Attic or 81 Sicihan 
med Wi, for which it is agreed we must read modn (33) , hence 
the bath - 2300 cubic inches Thus tliese three different reckonings 
agree closely, but all equally depend on the Gicek and Eoman 
standards, which are not well fixed. The Sicilian modius here is 
or shghtly under h of the bath, and so piohably a Pnnie variant 
of the J%ath or saton of Phoenicia,, One close datum, if trust- 
worthy, would be log of water— Assyrian mina . *. hath about 2200 
cubic inches. The rabbinical statement of cubic cubit of 21*5 
holding 320 logs puts the bath at about 2260 cubic inches ; them 
log-m^ure, holding six hen’s eggs, shows it to he over rather than 
under idus amount ; but their re^oning of bath— J cubit cubed is 


but approximate ; by 21 5 it is 1240, by 26 1 it is 
inches. The earliest Hebrew system was — 

Oog. 4=knl»\ . . 8=liln, 6\ fliath, or\ 

•laaardn . 10/^ t epha J’ ^‘^~\orkor— dry. 

32 cub In 128 280 283 2800 23,000 

'Issardn (“ tenth-deal ”) is also called gomer ^ The log and kab are 
not found till the later wntmgs ; but the ratio of bin to 'isaardn la 
practically fixed in early times by the proportions m Hum. xv. 
4-9 Epiphanius stating great hin = 18 xestes, and holy bin— 9, 

must refer to Syrian xestes, equal to 24 and 12 Eoman , this makes 
holy hm as above, and great Jiin a double hin, « e , seah or saton 
His other statements of saton — 66 or 60 sextana remain unex- 
plained, unless this bo an error for bath— 56 or 60 Syr. sext. and 
. —2290 or 2560 cubic inches. The wholesale theory of Eovillout 

(35) that all Hebrew and Syrian measures were doubled by the 
Ptolemaic Tension, while retaming the same names, rests entirely 
on the resemblance of the names apet and epha, and of log to the 
Coptic and late measure lok. But there are other reasons against 
acceptmg this, besides the improbabihty of such a change 
The Phcenician and old Carthagmian system was (18) — 
log, 4=lcab, 6= saton, 3Q=coru8, 

31 cub In 123 740 22,->0O 

valuing them by 31 Sicilian— 41 Attic modn (Josephus, above) 

The old Synan system was (18) — 
cotyle, 2=Syr xestes, ISssabltlm or saton, 14=connthon, 2=bath artaba, 
21 cub in 41 740 1110 2220 

also 

Syr xestes, 46=innils, 2=inetretes or artaba. 

41 ISSO 3700 

The later or Selencidan system was (18) — 

cotjle, 2=Sjr xestes, 90=Syr metretes, 

22 44 4000 

the Synan lieing 1 i Eoman sextani 
The Babylonian system was veiy similar (iS) — 

{l8=*”**^ epha, 10=homer, 6=achaiie 
88 cub In 132 1980 2880 23,800 142,800 

The approximate value from capithn— 2 AtticchcEuices (Xenophon) 
warrants ns m takmg the achane as fixed in the following system, 
which places it closely m accord with tlie preceding. 

In Persia Hultsch states — 

74 4 cab. In 1988 8870 143,800 

the absolute values being fixed by artaba —51 Attic choenices 
(Herod, 1. 192), The mai-is of the Pontic system is J of the above, 
and the Macedonian and JSTaxian mans of the Pontic (r8) By 
the theory of mans— J of 20 6® it is 1766 ; by mans— Awynan 
talent, 1850, in place of 1860 or 1980 stated above; hence the more 
likely theory of weight, rather than cubit, connexion is neaier to 
the racts 

ABgindan System — This is so called from accoiding with the 
i^netan weight The absolute data are all dependent on the Attic 
Eoman systems, as there are no monumental data. The senes 
of names is the same as in the Attic system (i8). The values are 
14 X the Attic (Athenffius, Theophrastus, &c.) (2, iS), or more closely 
11 to 12 times i of Attic Hence, the Attic cotyle being 17 6 
cubic inches, the .^ginetan is about 25*7. The Boeotian system 
(18) included the achane, if this— Persian, then cotyle— 24 7 
Or, separately tbiough the Eoman system, the mnasis of Cypms 
(18)— 170 sextarii , then the cotyle— 24 8. By the theory of the 
metretes being IJ talents .fflginetan, the cotyle would be 23 8 to 
24 7 cubic inmies by the actual Tveights, which have tended to 
decrease Probably then 25 0 is the best approximation By the 
theory (18) of 2 metretes— cube of the 18 67 cubit from the i2‘46 
foot, the cotyle would be about 26 4, within 4 ; hut then such a 
cubit 13 unknown among measures, and not likely to be formed, 
as 12 4 13 f of 20 6. The .Eginetan system then was — 

cotyle, 4=chmnlx. {i:®?°“-liecieu8. * *4=metrate*. 

S6 cull In 100 SOO 800 8200 4800 

This was the system of Sparta, of Boeotia (where the aponyma 
—4 choenices, the cophxnus— 6 chcemces, and saites or saton or 
hecteus— 2 aporryram, while SO medimni— achane, evidently 
Asiatic connexions throughout), and of Cyprus (where 2 choes— 
Cypnan medimnus, of which 6 — meduunua of Salomis, of which 2 
—mnasis) (18) 

jithc or Usual Gfreek Syatem.—The absolute value of this system 
18 far from certain. The best data are three stone slabs, eacjh with 
several standard volumes cut on them (ii, iS), and two named 
vases The value of the cotyle from the Hoxian slab is 16*4 (best^ 
otliers 14 6-19 6), from a vase about 16'0, from the Panidum slab 
17 1 (var 16 2-18 2) ; from a Capuan vase 17*8 ; from the Ganus 
slab 17 8 (var. 17-18 ) From these we may take 17*5 as a fair 
approximation. It is supposed that the Panathenaic vases were 
intended as metretes , this would show a cotyle of 14 4-17*1. The 
theories of connexion give, for the value of the cotyle, metretes— 
.ZBginetan talent, . * . 16 4-16 6 ; metretes -I of 12*16 cubed, . ’ . 16*6 , 
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ifi3tretea»“^ of 12 16 cubed, . ' . 16 8 ; uieduniiti3>-2 Attic talents, ’ 
hectens— 20 minte, cliceiiix“2J minsp, 16 75, motretea— 8 
cubic spithami cubit«9'12), . . 17‘5 , 0 iQetrete3«-2 feet of 
12 45 cubed, . 17 8 cubic incliea for co^le. But probably as 

good tlieonea could be found for any other amount ; and certainly 
the facts should not be set aside, as almost every author has done, 
in favour of some one of half a dozen theories The system of 
multiples vroa for lujuidg — ■ 

eiathus, li=osyl3nphon, 4scot\lo, I3«cbcnis, 12=inetTete8, 

2 9 cub in 4 4 17 B 210 2520 

•With the totarlon (8 8), 2«=cotylo, 2«'sestea (36’), introduced from 
the Koman system For dry measure — 

cjathna, 0=001x16, 4=choeii!s, S^Iioctena, 0=inedlmnas, 

2*9 cnb In 17 6 70 6G0 8300 

with the xestes, and amphoreus (1680)-»4 medinmus, from the 
Eoman system. The various late provincial systems of division 
ora heyond out present scope (i8) 

Sy^em qf Qythixm.—L system differing widely both in nmts and 
names from the preceding is found on the standard slab of Gythium 
jn the southern Peloponnesus {Hco AteJi, 1872) Wntei's have 
nmfied it with the Attic, but it is decidedly larger in its unit, 
^ving 19 '4 (var 19 1-19 8) for the supiiosed cotyle Its system 

13— 

cotvle, 4=]ienilheotoii, 4=clions, S=(») 

68enb in 232 939 2766 

And ■with this agrees a pottery cylindrical vessel, -with offidal 
stamp on it (AHM03ION, &c ), and having a fine black line traced 
round the inside, near the top, to show its limit ; this seems to bo 
probably veiy accurate, and contains 58 6 cubic inches, closely 
agreeing with the cotyle of Gythium. It has been described (Jtev 
Arch , 1872) as on Attic choenix Gythium being the southern 
port of Greece, it seems not too far to connect this 58 cubic inches 
■with the double of the Bgyptian hon^fiS 4, as it is different from 
every other Greek system. 

Mormn System — ^The celebrated Pamesian standard congius of 
bronze* of Yespaaiaa, “mensurao exactae in Capitoho P. X,” con- 
tains 206 7 cubic indies (a), and hence the amphora 1654 By the 
Sextanus of Dresden (2) the amphora is 1695 ; by the congins of 
Ste Genavifeve (z) 1700 cubic inches , and by the ponderantun 
measures at Pompeu (33) 1540 to 1840, or about 1620 for a mean 
So the Famesian congius, or about 1660, may best be adopted. The 
system for liq^uid was — 

quartoiius, 4=Bextariija, SocoubIiis, 4=uma, 2=animliora, 
SecuUlns. 34 4 206 325 1660 


for dry measure 16 Beitaru=modins, 650 cubic inobea, and to 
both systems were added from the Attic the cyathUs (2*87), aceta- 
hnlum (4 3), and hemma (17 2 cubic inches). The Koman theoiy 
of the amphora being tbe cubic foot makes it 1669 cubic inches, or 
decidedly less than the actual measures ; the other theoiy of its 
contnoning 80 libne of water would make it 1676 by the com- 
mercial or 1605 by the monetary hbra, — ogam too low for the 
measures. Both of these thooiies therefore are rather workmg 
e(iuivftleiits than original denvations , oi at least the interrelation 
was allowed to become far from exact 

Indian and Olivrm Systmna — On the ancient Indian system see 
^hm^s]mta Orientalia, now ed.,. i 24 ; on the ancient Chinese, 
Nedure^ xix 665, and xxrv. 318. 

Standajids of ‘WRiaHT.— For these we have far more complete 
data than ;for volumes or even lengths, and can ascertain m 
many cases the nature of the variations, and their type m each 
place. The main series on which we shall rely hero are those — 
( 1 ) from Assyria ( 38 ) about 800 n.o. ; ( 2 ) from tne eastern Delta of 
( 29 ) (Defenneh) ; ( 8 ) fi’oUi western Delta ( 28 ) (Kaucratis) , 
(4y&oto Memjphis ( 44 ), — all those about the 6 th century b c , and 
therefore before much interference fiom the deereasiug com 
standards , (5) from Cnidus ; ( 6 ) from Athens : (7) from Corfu j 
and ( 8 ) from Italy (British Museum) ( 44 ), As other collections are 
hut a rraetioii of the whole of these, and are much less complctoly 
examined, little if any good would he done by including them in 
the combined reaults,^ though for special types or inscriptions they 
will be mentioued 

146 grains, — ^Tho Egs^ptian unit was the kat, whioh -varied 
between 138 and 166 grams (38, 29 )* There were several familieB 
or y^atiee ■mthiu this range, at least in the Delta, probably five or 
rixiuall(39). lire original places and dates of these cannot yet he 
fixed# exeent for the lowest of 138-140 grams,’ tins belonged 
C?)» weights ( 35 ) insenbed of “the treasury of 
An show 189*9^ and 140^4, while a plain one from there myes 
188 8, the variety 147-249 may belong to Hermopolis ( 35 ), accord- 
ing to an inscribad wight. The najnes of the kat and tema are 
fixed by l:#Qg found on weights, the uten by iDScriptionsj the 
series was — ' 


M , 10=lcaf, . lo=*nten, 
l4’90ik. m 1460 


lOtetama. 

14,800 


The tema is the same as % teiga whkt measure ( 35 ), which 
was worth 80,000 to 19,000 grfi^nf cooper, apeordingto Btolemaio 
racei^ts and accounts (j?«?. 160), and ttierefore very 


likely worth 10 utons of copper in earlier times when metals were 
seareer The kat was legularly divided into 10, but another divi- 
sion, foi the sake of inteiTelation -with another system, was in i and 
scarcely found except in the eastern Delta, where it is common 
( 29 ); and it IS kuo-wn from a papyrus ( 38 ) to be a Syrian weight 
The uten is found— 6-246, in Upper E^pt (rare) { 44 ) Another 
division (m a papyrus) ( 38 )isasilverwei^t of j^Vkat^ahontSS, — 
pel baps the Babylonian Siglus of 86 The uten was also binanly 
divided into 128 poke of gold in Ethiopia, this may lefer to 
another standard (see 129) ( 33 ) The Ptolemaic copper coinage la 
on two bases, — the uten, binarily dmded, and the Ptolemaic 
five ^ekels (1060), also binanly divided (This result is from a 
larger mimher than other students have used, and study by 
diagrams ) Tlie theory ( 3 ) of the denvatxon of the -uten from t«W 
cuhic cubit of water would fix it at 1472, which is accordant, hut 
there seems no authonty either in volumes or weights for -taking 
1600 ntens Another theory ( 3 ) denves the uten from rAv of the 
cubic cubit of 24 digits, or better ^ of 20 88 ; that, however, will 
only fit the very lowest variety of the uten, while there is no 
evidence of the existence of such a cubit The kat is not un-asual 
in Syria ( 44 ), and among the hsematite weights of Troy ( 44 ) ore nine 
easamples, ayetage 144, but not of extreme varieties 
19& ffTs 288 DTs standard of Babylonia became tbe 

"*^ 7^0 ’ 15 Mn of several other systems, and itself 

and its derivatives became more widely 
aaOjUUU. spread than any other standard. It was 
known in two forms, — one system ( 24 ) of— 

xun, eOsBlklilr, C=;shekel, lOsstone, C^iaaneh, 60=iBlenfi: 

se grs 215 lae 1290 7750 405,000 


and the other system double of this in each stage except the talent 
These two systems are distinctly named._ on the weights, and are 
known no-w os the light and heavy Assyrian systems ( 19 , 24 ). (It 
13 better to avoid the name Babylonian, ns it has other meanings 
also ) There are no weights dated befoie the Assyrian bronze lion 
weights { 9 , 17 , 19 , 38 ) of the 11th to 8 th centunes^B 0 , Thirteen 
of tins class average 127 2 for the shekel j 9 hiematite barrel-sbapod 
weights ( 38 ) give 128 2 ; 10 stone duck- weights ( 38 ), 126 6 A 
heavier value is shown by the precious metals, — tho ^old plates 
from Khorsabad (iS) giving l29, and the gold danc coinage 
( 21 , 35 ) of Persia 129 -2. Nine weights from Syna ( 44 ) average 
128 ’8 This IS the system of the " Babylonian ” talent, by Herodotus 
—70 minm Euboic, by Pollux- 70 min® Attic, by Mian— 72 min® 
Attu^ and therefore about 470,000 grains. In Egypt this is found 
largely at Naucratis ( 28 , 29 ), and less commonly at Defenneh ( 29 ). 
In both places the distribntion, a high type of 129 and a lower of 
127, is like the monetary and trade vaneties above noticed ; while 
a smaller number of examples are found, fewer and fewer, down to 
118 grams At Memphis ( 44 ) the shekel is scaicely known, and a 
^ mina weight was there converted into another standard (of 200 ). 
A few barrri weights are found at Karnak, and several egg-shnped 
shekel weights at Gebeleu ( 44 ) , also two cuboid weights iiom there 
{ 44 ) of 1 and 10 uteiis are marked as 6 and 60, which can hardly 
refer to any unit hut the heavy shekel, giving 246, Hultacli refers 
to Egyptian gold rmgs of Dynasty X v III of 126 gi-aius That 
this nmt penetrated lai to the south in eaily times is sho-wn by 
tho tiibnto of Kush ( 34 ) in Dynasty XVIII ; this is of 801, 
1448, and 23,741 kats, or 16 and 27 manehs and 7i talents when 
reduced to this system And the later Ethiopic gold unit of the 
pek ( 7 ), or or the uten, was 10 8 or more, and may therefore be 
the J fiikhii or obolos of 21 6 But the ft action or a continued 
binary division repeated seven times, is such a likely mode of rude 
subdivision that little stress can be laid on this In later times in 


Egypt a class of laige glass scarabs for funerai’y purposes seem to be 
a^usted to the shekel { 30 ) Whether this system or tiie Pheenioion 
on 224 grams was that of the Hebrews is unceitaon There is no 
doubt but that in the Maccahean times and onward 218 was tlio 
shekel ; bnt the use of the word darkomOn by Ezia and Neheniiali, 
and -the probabilities of then case, point to the darag-maneh, 
manoh, or shekel of Assyria j and the mention of f shekel by 
Kehemiah fl$ poll tax nearly proves that the 129 and not 218 grams 
IS mtended, as 218 was never-r-S But the Maccahean use of 218 
may have been a xeveision to the older shekel , and tins is strongly 
shown by the fraction ^ shekel (1 Sam ix. 8 ), the continual 
mention of large decimal numbera of shekels in the earber books, 
and the certain fact of 100 shekels being— mina This would all be 
a^iinst tbe 129 or 268 shekel, and for the 218 or 224. There is, 
however, one good datum if it can he trusted : 300 talents of silver 
(2 Kings xviii 14) are 800 talents on Sennacherih’s cylinder ( 34 ), 
while -tue SO talents of gold is the same in both accounts Eight 
hundred talents on the Assyrian silver standard would be 267 
— or roundly 800 — ^talents on the heavy trade or gold system, 
which is therefore probably -the Hebre-w, Probably the 129 and 
224 systems coexisted in the country; but on the whole it 
seems more hkely that 129 or rather 268 wains was the Eelweiw 
shekel before the Ptolemaic tunes, — ^eciSlyos the 100 shekels 
to the mina is parallelled by tbe following Persian system 
(Hultsch)— 



129 grs. 6450 7750 
tho Helirew system being 

gerali, 20=sliolcel, 100=maneh, 80=talent, 

ISOgra 258? 26,800 774,000 

and, consideiing that the two Hebrew cubits are the Babylonian and 
Persian units, and the Tolnmes are also Babylonian, it is the more 
likely that the weights should have come with these Piom the 
east this unit passed to Asia Minor , and six multiples of 2 to 20 
shekels (av 127) are found among the hsematite weights of Troy 
(44), including the oldest of them On the ^gean coast it often 
occurs in early coinage (17),— atLampsaeua 181-129, Phoctea 256-4, 
Cyzicns 252-247, Methymna 124 6, &c In later times it was a 
mam unit of North Syria, and also on the Euxine, leaden weights 
of Antioch (3), Collatia, and Tomia being known (38) The mean 
of these eastern weights is 7700 for the mina, or 128 But the 
leaden weights of the west (44) from Corfu, &c , average 7580, 01 
126 8 , this standard was kept up at Cyzicns in trade long aftei 
it was lost in coinage. At Connth the unit was evidentiy the 
Assyrian and not the Attic, being 129 6 at tbe earliest (17) (though 
modified to double Attic, 01 133, later) and being-i-3, and not into 
2 drachms. And this agrees with the mma being repeatedly found 
at Corcyra, and with the same standard passing to the Italian 
coinage (17) similar in weight, and in division into — the heaviest 
coinages (17) down to 400 B 0 (Terms, Velia, Sybans, Posidonia, 
Motapontnm, Tarentum, &c ) being none over 126, while later 
on many were adjusted to the Attic, and rose to 134 Six disk 
weights from Carthage (44) show 126. It is usually the case that 
a unit lasts later m trade than in coinage, and the prominence of 
this standard in Italy may show how it is that this mina(18 unci® 
— 7400) was known as the “Italic” m the days of Galen and 
Dioscondes (2). 

126 CTB ^ ■sanation on the main system was made hy forming a 
6300. “iina of 50 shekels This is one of the Persian series (gold), 

and the i of the Hebrew series noted above But it is 
most sinking when it is found in tbe mma form wlucli distinguishes 
it Eleven weights from Syna and Cnidus (44) (of the curious 
type with two breasts on a lectangnlar block) show a mma of 6250 
(125 0) ; and it is singular that this class is exactly like weights 
of the 224 system found with it, hut yet (luite distinct m standard 
The same passed into Italy and Corfu (44), averaging 6000,— divided 
in Italy into uneire (^V), and scripnlea (^), and called litia (m 
Ooifn?) It 13 known m the coinage of Hatna(iS) 08 6320 And 
a strange division of the shekel m 10 (probably tberefore connected 
with this decimal mina) is shown by a senes of bronze weights (44) 
•with four curved sides and marked with circles (British Mnsanm, 
place unknown), which may he Eomano- Gallic, averaging 126-Js-lO 
This whole class seems to chng to sites of Phoenician trade, and 
to keep clear of Greece and the north, — perhaps a Phoenician form 
of the 129 system, avoiding the sexagesimal multiples 

If this unit have any connexion with the kaV it is that a kat of 
gold IS worth 15 shekels or J mma of silver , this amees well "With 
the lange of both units, only it must be remembered that 129 -was 
used as gold nnit, and another silver unit deduced from it More 
likely then the 147 and 129 units originated independently in 
Egypt and Babylonia. 

86 cTs 129 grains of gold was adopted an equal value 

8600 ' silver =1720, on the proportion of 1 18 J, and this 

616 000 divided m 10—172, — which was -used either m 
’ this form, or its half, 86, best known as the siglus (17) 
Such a proportion la indicated m Num vu , where the gold spoon of 
10 shekels is equal m value to the howl of 130 shekels, or double that 
of 70, ^.e., the Sliver vessels were 200 and 100 sigh The silver 
plates at Khorsahad (18) we find to be 80 sigh of 84 *8 Tlie Persian 
silver coinage shows about 86 0 , the danak was ^ of this, or 28 7 
Xenophon and others state it at about 84. As a monetary weight 
it seems to have spread, perhaps entirely, m consequence of the 
Persiaji dominion; it vanes from 174 downwards, usually 167, in 
Aradus, Cilicia^ and on "to the .fflgean coast, in Lydia and m 
Macedonia (17) The silver bars found at Troy averaging 2744, or 
i i^a of 8282, have been attnbnted to this nnit (17); but no 
division of the mma in i is to he expected, and the average is 
rather low Two hsematite weights from Troy (44) show 86 and 
87 2 The mean from leaden weights of Chios, Tenedos (44), &c., 
is 8430 A duck- weight of Gamirus, probably early, gives 8480 , 
^e same passed on to Greece and Itdy (17), averaging 8610 , but 
in Italy it was divided, like all other units, mto nnciie and BcnpuhB 
(44) It is perhaps fonnd m Etrurian coinage as 175-172 (17) 
By the Eomana it was used on the Dannbe (18), two weights of the 
first legion there showing 8610 ; and this is the mma of 20 Tineife I 
(8400) named hy Eoman writers The system was — 
oBqI, 6=81^118, 100=mtaa, 80=talent 
14Sgrs 80 8600 616,000 

A denvation from this -was the J of 172, or 67 8, the so-called 
Phoceean drachma, equal in silver value to the of the gold 268 
grams. It was used at Phoceea as 68 '6, and passed to the colonies 
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of Posidonia and Veba as 59 or IIS The colony of Mnssilia 
brought It mto Gaul as 58 2-54 9 

SS4 ere (commonly called Phamioian) is derived 

11 200 system can hardly he doubted, both being 

679 000 intimately associated m SjTia and Asia Minor 
The relation is 258 229 * 9 8 ; but the exact form 
in which the descent took place is not settled of 129 of gold is 
worth 57 of silver or a dmehm, ^ of 230 (or by trade weights 127 
and 226) ; otherwise, deriving it fiomthe silver weight of 86 already 
formed, the drachm is 4 of the statei, 172, oi double of the Persia-n 
danak of 28*7, and the sacred unit of Dijj’ma in Ionia was tins 
half drachm, 27 , or thirdly, ivliat is indicated by the Lydian 
coinage (17), 86 of gold was equal to 1150 of silver, 6 shekels, or 
tV mma Other proposed dem ations fiom the kat or pek are not 
satisfactory. In actual use this unit varied greatly at Naucratis 
(29) theie are groups of it at 281, 223, and otheis down to 208 , 
this IS the earliest form in which we can study it, and the corre- 
sponding values to these are 130 and 126, or the gold and trade 
varieties of the Babylonian, while the lowei tail down to 20S cor- 
responds to the shekel down to 118, which is just what is found. 
Hence the 224 unit seems to have been formed from the 129, after 
the mam families or types of that had arisen It 13 scaicer at 
Defenneh (29) and rare at Memphis (44) Under the Ptolemies, 
however, it became the great unit of Egypt, and is very prominent 
in the later literature m consequence (iS, 35) The aveiage of 
coins (21) of Ptolemy I gives 219 6, and thence they gradu^Iy 
dimmish to 210, the average (33) of the whole series of Ptolemies 
being 218. The “aigeiiteus” (as EeviIIout trausenbes a sign in 
the papyri) (35) was of 5 shekels, or 1090 *, it arose about 440 B.C , 
and became after 160 B c a weight nnit for copper In Syria, as 
eaily os the 15th century B 0 , tlio tnbute of the Pmtennu, of 
Naliareina, Megiddo, Anaukasa, &c (34), is on a basis of 4.54-484 
kats, or 300 shekels (-jV talent) of 226 giams TJie commonest 
weight at Troy (44) is the shekel, averaging 224 In couiago it is 
one of the commonest units m eaily times ; from Phcenicia, round 
the coast to Macedonia, it is predominant (17) , at a Tog -yim T i nri of 
230 (lalysus), it is in Macedonia 224, but seldom exceeds 220 else- 
Avheie, the earliest Lj^dian of the 7th century being 219, and tbe 
general average of coma 218 The system was — 

G), 8=diachni, 4=Bhekfcl, 25=mlna, 120=talent 
7 gl-S 66 224 5600 672,000 

From the Phoenician coinage it was adopted for the Maccahean. 
It 18 needless to give the contm-nal evidences of this bemg the later 
Jewish shekel, both from coins (max 223) and -writers (2, 18, 33) ; 
the question of the eaily shekel we have noticed already under 129 
In Phoenicia and Asia Minor the mma was specicdly made m the 
form -with two breasts (44), 19 such weights averaging 6600 ( — 224) ; 
and thence it passed into Greece, more m a double value of 11,200 
(—224). From Phoenicia this naturally became the mam Punic 
unit , a bronze weight from. lol (iS), marked 100, gives a drachma 
of 68 or 67 (224-2^28) , and a Punic mseriptiou (iS) names 28 
drachm® =25 Attic, and *. 67 to 69 grains (228-286), while a prob- 
ably later aeries of 8 marble disks from Carthage (44) show 208, 
but vary from 197 to 234. In Spam it was 286 to 216 in different 
senes (17), and it is a qnestion whether the Maasjliote drachm© 
of 58-65 ©.‘B not Phrenician rather than Phocaic In Italy tlii a 
mma became naturalized, and formed the “ Italic nuna” of Hero, 
Priseian, &c , also its double, the mma of 26 nneue or 10, 800, = 50 
shekels of 216, the aveiage of 42 weights gives 6390 (=216 6), 
and it was divided both mto 100 drachm®, and also in the Italic 
mode of 12 unci® and 288 scripul® (44) The talent was of 120 
min® of 5400, or 8000 shekels, shown by the talent from Hercu- 
laneum, TA, 660,000 and hy the weight inscribed ponuo cxx'V. (i.e , 
125 libwe) TALENTUM SICLOU’V’M. m , 4 c , -talent of 8000 shekels 
(2) (the M being omitted ; jnst as Epiphanins describes this talent 
as 126 libr®, or 0 (—9) nomisraata, for 9000). This gives the sama 
approximate ratio 96 . 100 to the libra as the usual drachma reckon- 
ing The Alexandrian talent of Festus, 12,000 denani, is the 
same talent a^m. It is believed that this mma-r-12 unci® by the 
Eomans is the origin of the Arabic rati of 12 dkfyas, or 6500 
(33)» "which is said to have heon sent by Hanm al-llashid to 
Charlemagne, and so to have ongmated the French monetary pound 
of 6668 grama But, as this is probably the same as the English 
monetary pound, or tower poundf of 6400, -which -was in use earlier 
(see Saxon corns), it seems more likely that this pound (which is 
common in Eoman weights) was directly inherited from the Roman 
civilization. 

80 era which has scarcely been recognized in 

401^ metrology hitherto, is prominent m the wei^ts from 
400 000 — some 50 weights from Naucratis and 16 from 

’ ' Defenneh plmnly agreeing on this and on no other bgaio 

Its value vanes between 76 6 and 81 6,— mean 79 at Naucratis (29) 
or 81 at Defenneh (29) It has been connected theoretically wi^ a 
binary division of the 1 0 shekels or ' * stone ” of the As^ian systems 
(28), 1290-rl6 being 80 6 ; this is suggested by the most usualmul- 
-riples being 40 and 80—26 and 60 shmcels of 129, it is thus akin to 
the mina of 50 shekels previo-usly noticed. The tnbute of ihe Asi, 
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Kutenau, Khite, Assoru, &c , to Thothmes III (34), tkougli m im- 
flven. Ti TiTnV iftTH of kfltSj coxaes out in round thousands of units when 
reduced to tins standard. That this imit is (juite distinct from the 
Persian 86 grains is clear in the Egyptian weights, which maintain a 
wide gap between the two systems. Nest, in Syria three insciibed 
weights of Antioch and Berytus ( 18) show a nuna of ahont 16, 400, 
or 200 X 82. Then at Abydus, or more probably from Babylonia, 
there is the large bronze hon-weight, stated to have been oiigin- 
sdly 400,600 grama, this has been continually -r 60 by different 
writers, regarmess of the fact {Hcv ^rch., 1862, SO) that it bears 
the numeral 100 , tliis therefoie is certamly a talent of 100 minw 
of 4006 , and as the minft is generally 60 shekels in Greek systems 
it pomta to a weight of 80 1. Parther west the same unit occurs 
in several Greek weights (44) which show a mina of 7800 to 8310, 
mean 8050 t100— 80 6 Turning to comage, we find this often, 
but usually overlooked as a degraded form of the Persiau 88 grains 
Biglos But the earliest coinage m Cilicia, before the i^neral 
Fersiau coinage (17) about 380 n c , is Tarsus, 164 grains , SoTi, 169, 
163,158, Na^dus, 158,161-163 later, Issus,166; Mallus, 163-164,— 
all of which can only by straining be classed as Persian , but they 
agi'ee to this standard, which, os we have seen, was used in Syria in 
earlier times hy the Khita, &c The Milesian or “ native ” system 
of Asia Minor (iS) is fixed by Hulfcsch at 163 and 81 6 grains, — ^the 
coma of Miletus (17) showing 160, SO, and 89. Coming down to 
literary evidence, this is abundant. Bockh decides that the 
“Alexandrian drachma” was -f of the Solomc 67, or— 80 6, and 
shows that it was not Ptolemaic, or Ehodian, or .fflgmetan, being 
distingnished from these m inscriptions (2) Then the *^Alex- 
andiian mina” of Dioscondes and Galen (2) is 20 uncise— 8250 ; in 
the “Analecta” (2) it is 160 or 168 drachma— 8100 Then Attic* 
Euboic or .^gmetan 18 . 26 in the metrologists (2), and the 
Euhoic talent -7000 “Alexandnan” drachma, the drachma there- 
fore is 80 0 The “ Alexandrian ” wood talent Attic talent . . 
6 * 6 (Hero, Didymns), and . 480,000, which is 60 mm<e of 8000. 

Plmy states the Egyptian talent at 80 libne — 396,000 , evidently— 
the Abydus lion talent, which is— 100, and the nuna is . 3960, 

or 60 x 79*2 The largest weight is the “wood” talent of Syna 
(18) -6 Roman talents, or 1,860,000, evidently 120 Antioch minae 
of 16,600 or 2 X 7750 This evidence is too distinct to he set asidej 
and, exactly oonflnning as it does the Egyptian weights and com 
weights, and agreeing with the early Ajsiatic tribute, it cannot he 
oySooked m mture. The system was 


drachm, 

SOgrs. 


amina, 


= Greek talent 
48Q,()00 


onw ion system, the iEgmetan, one of the most im- 
307 ^ portant to the Greek world, has been thought to 

wannn ^ degradation of the Phoenician (17, 21), snp- 

S7tf,uuu. posiiig220grains tohavebeen reduced mpmnitive 

Greek usage to 194. But wa are now able to prove that it was an 
mdependent sjmtem — (1) by its not ranging usually over 200 grains 
in Efeypt before it passed to Greece , (2) hy its earliest example, 
perhaps before 224 unit existed, not being over 208, and (3) by 
there being no intermediate linking on of this to the Phoenician 
unit in the large number of Egyptian weighls, nor m the Ptolamaic 
coinage, in wmch both standards are used. The first example (30) 
18 one with the name of Anienhotep I. (17th century A c.) marked ns 
“gold 6,” which is 6 x 207 6. Two other marked weights are from 
Memphis (44),diowing201 8andl96*4, andanotherEgyptian 191 4 
The range of the (34) Naucrstis tveights is 188 to 199, divided in two 
groups avera^g 190 and 196, equal to the Greek monetary and 
trade varieties. Ptolemy I. and it also struck a series of coins (32) 
avemgmg 199. In Syria hiematite weights are found (30) avera^g 
198 '6i dmded into 99 2, 49 6, and 24*8 ,* and the same division 
is shown by gold nngs from Egypt (38) of 24 9. In the medical 
papjTiis (38) a weight of | kat is used, which is thought to he 
Syrian, now | kat— 92 to 101 grains, or just this weight which we 
have found in Syna ; and the weights of | and kat nxa very rare 
in Egypt except at Defenneh (29), cn the Syrian road, where they 
abound So we have thus a weight of 207-191 m Egypt on marked 


209 2. Probably before any Gi-eeik coinage we find tMs among the 
haanatite weights of Troy (44), ranging from 208 to 193 2 (or 104- 
96*6)i i«., covering the range from the earliest Egyptian down 
to the early Jlginetan coinage. Taming now to the eariy coinage, 
we see the fullar wdght kept up (17) at Samos (202), Miletus 
(201), Calystma {100, 60), Methynina and Scepsis (99, 49), ^ Ionia 
{107)i while the coinage of ..^jina (17, 12), which by its Wide 
oiffnaion made this nnit best known, thongn a few of its earliest 
shiteis go up even to 207, yet is characteristically on the lower of 
the two groups which we recognize m Egypt, and thus started 


3. mat ibis tmit was used for Kold fix one tbonasnd years before becom- 

ing a silver coin velgb* to Asia MtoOr, need not be dwelt on, 'wben we see in the 
cotoage of Lydia (17) gold pieces aad silver on the same standard, wblcb was 
ezpr^y formed for diver alone, 64 gr^ns Tbe Attlo and As^an stand- 
ai-da were used Indifferently for elttte or sHver, 


what has been considered the standard value of 194, or usually 
190, decreasing afterwards to 184. In later times, m Asia, howevei, 
the fuller weight, or higher Egyptian group, which we have just 
noticed in the coinage, was kept up (17) into the senes of cistophori 
(196-191), as m the ]Molemaic series of 199. At Athens the old 
mina was fixed by Solon at 160 of his drachmiB (18) or 9800 groins, 
according to the earliest drachm®, showing a stater of 196 ; and 
this continued to be the trade mma in Athena, at least until 160 
B c., but in a reduced form, in which it equalled only 138 Attic 
drachm®, or 9200 The Greek mina weights show (44), on an 
averse of 87, 9650 (—stater of 193), varying from 186 to 199 In 
the Hellenic coinage it vanes {18) from a maximum of 200 at Phor® 
to 192, usual fcdl weight; this unit occupied (17) all central Greece, 
Peloponnesus, and most of the islands Tlie system was — 

obol, Csdraclua, 2s8tater, 60=inina, OO^talent, 

16 grs. 86 192 9600 676,000 

It also passed into Italy, but iu a smaller multiple of 26 drachm®, 
or i of the Greek mma ; 12 Itahan weights (44) bearing value 
marks (which cannot therefore be differently attnbuted) show a 
libra, of 2400 01 i of 9600, which was divided m unci® and sextnl®, 
and the frill-si^ed mma la known as the 24 uncia mma, 01 talent of 
120 libr® of Yitravius and Isidore (18) - 9900 Hultaoh states tins 
to be tbe old Etruscan pound 

„ ‘With the trade mma of 9660 m Greece, and recognized 
I taly, we can hai dly doubt that the Roman libra is 
-iwou grs. iiaff of this mma. At Athens it was 2 x 4900, and 
on the average of all the Greek weights it is 2 x 4825, so that 4960' 
— ^the libra — is as close as we need expect. The division by 12 does 
not affect the question, as every standard that came mto Italy was 
similarly divided In the libra, as in most other standards, the 
valae which happened to he first at hand for the comage was not 
the mean of the whole of the weights in the countiy ; the Phcenician 
com weight is helow the trade average, the Assyrian is above, the 
..Egmetan is helow, but the Roman coinage is above the average of 
trade weights, or the mean standaid Bejectmg all weights of the 
lower empire, the average (44) of about 100 la 4956, while 42 later 
Greek weights (nonusma, &c ) average 4857, and 16 later Latin 
ones (solidus, &c ) show 4819. The coinage standard, however, was 
always higher (18) , the oldest gold shows 6066, the Campanian 
Homan 6054, the consulai* gold 6037, the anrei 6087, Constantino 
solidi 5053, and the Justinian gold 4996, Thns, tliough it fell in 
the later empire, like the trade weight, yet it was always above that. 
Though it has no exact relation to the congius or amphora, yet it 
is dosely— 4977 grama, the of the cubic foot of water. If, 
however, the weight in a degraded form, and the foot in an unde- 
graded form, come from the East, it is needless to look for on exact 
relation between them, but rather for a mere workmg eqmvolent, 
like toe 1000 ounces to the cubic foot m England. Bockh has re- 
marked the gieat diversity between weights of the same age, — those 
marked “Ad Augusti Temp ” rangmg 4971 to 5636, those tested hy 
toe fus^ pr®fect Q. Junius Rustieus vary 4362 to 6626, and a set 
J in toe British Museum (44) belongmg together vary 4700 to 6168, 
The senes was— 

I slllaim, S=scripnlniri, 4=8axtnla, 6=TUicia, IS^llbra, 

2 87 grs 17 3 68*7 412 4050 

toe greater weight being the centumpondmm of 406,000. Other 
wei^ta were added to these from the Greek system — 
obolttB, e=dniclinia, Sesslclllcus, 4suiicla, 

8 6 grs 61 5 lOS 413 

and the sextula after Constantine had the name of solidus as a 
com weight, or nomisma m Greek, marked N on the weights. A 
beautiful set of multiples of the seripulum was found near Lyons 
(38), from 1 to 10x17*28 grams, showing a libra of 4976. Iu 
Byzantme times in Egypt glass was used for com-woights (30), 
averaging 68 0 for the solidus — 4898 for tbe libra The Saxon and 
Norman ounce is said to average 416*6 {Num. Citron , 1871, 42), 
apparently the Roman uncia mheiited 
87 ffTB system which is perhaps the best known, through 
8700 adoption by Solon m Athens, and is thence called 
402 odo Solomc, is nevertheless for older than its intro- 

V Qireece, being fonnd m fall vigour m Egypt 

m the 6th century b.o. It has been usually reckoned as a rather 
heavier form of the 129 shekel, increased to 184 on its adoption 
by Solon. But the Egyptian weights render this view impossible, 
Amiong them (29) the two contiguous groups can he discnmmated 
by the l29 bemg multiplied by 80 aua 60, while the 07 or 184 is 
differently X 25, 40, 60, and 100. Hence, although the two groups 
overlap owing to their nearness, it is impossible to regard them as 
aU one unit The 129 range is up to 131*8, while the Attic range 
is ISO to 188 (65-69). Hultsch reckons ou a ratio of 24 ; 26 between 
them, and this is very near toe true values 5 the full Attic hemg 
67*8, toe Assyrian should he 129 2, and this is just the full gold 
coinage weight. Ve may perhaps see toe sense of this ratio through 
another system. The 80 grain system, as we have seen, was prob- 
ably formed by binarily dividing the 10 shekels, or "stone”; and 
it had a talent (Abydus lion) of 6000 drachm® ; this la practically 
identical with toe ment of 6000 Attic drachm®. So toe talent of 
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the 80 grain system was sexagesimally divided for the mina -which 
was afterwards adopted hy Solon. Such seems the most lifcely 
history of it, and tins is m exact accord with the full original 
weight of each system In Egypt the mean value at Naucratis 
(29) was 66 7, while at Defenneh (29J and Memphis (44)— probably 
rather earlier — it was 67 0. The type of the grouping is not alike 
in different places, showing that no distinct fanuhes had arisen 
before the diffusion of this unit in Egypt , but the usiul range is 
65 6 to 69 ’0 Next it is found at Troy (44) in three cases, all high 
examples of 68 '2 to 68 7; and these are very important, since they 
cannot be dissociated from the Greek Attic unit, and yet they are 
of a variety as far removed as may be from the half of the Assyrian, 
which ranges there from 128 6 to 131 , thus the difference of unit 
between Assynan and Attic in these earliest of all Greek weights 
18 very strongly marked At Athens a low vaiiety of the unit was 
adopted for the comage, true to the object of Solon m depreciating 
debts, and the first coinage is of only 65 2, or scarcely within the 
range of the trade weights (28) ; this seems to have been felt, as, 
contrary to all other states, Athens slowly increased its com weight 
up to 66 6, or hut little under the trade average It gradually 
supplanted the iEginetan standard in Greece and Italy as the 
power of Athens rose , and it was adopted by Philip and Alexander 
(17) for their great gold coinage of 133 and 66 5 This system is 
often known as the “Euboic,” owing to its early use lu Euboea, 
and its diffusion by trade from thence The series was— 
chalcous, 8=ol)oltis, Osdrachina, lOOsnilna, 60=ta]anton 
ligTB 1117 67 C700 402,000 

Turning now to its usual trade values in Greece (44), the mean of 
113 gives 67 16 , but they vary more than the Egyptian e-comples, 
ha-ving a sub-vanety both above and below the mam body, wmch 
itself exactly coincides \nth the Egyptian weights The greater 
port of those weights which bear names indicate a mina of double 
the usual reckouing, so that there was a light and a heavy system, 
a nuna of the drachma aud a mina of the stater, os iii the Phoenician 
and Assyiiau weights. In trade both the mime were divided in 4, 

4, 4, and 4, re^dless of the drachmie This unit passed also 
mto Italjr, the libra of Picenum and the double of the Etninan 
and Sicilian libra (17), it was theie divided m unciie and scripulee 
(44), the mean of 8 from Italy aud Sicily bemg 6600 , one weight 
(bought in Smyrna) has the name “Leitra” on it In hterature 
it IS constantly ref ei red to ; but we may notire the " general mma ” 
(Cleopatra), in Egypt, 16 uncie0=66OO ; the Ptolemaic talent, eipual 
to the Attic m weight and divisions (Heio, Didymus); the 
Antiochian talent, equal to the Attic (Hero); the treaty of the 
Romans with Antiochus, naming talents of 80 librse, ^ e , mma of 
16 unciffl; the Pwoman mma m Egypt, of 16 uncue, probably the 
same diminished, and the Italic mma of 16 uncue It seems even 
to have lasted in E^pt till the Middle Ages, as Jabarti and the 
“ kdtfb’s guide" bo-th name the rati misri (of Cairo) ns 144 duhems 
-6760 

We have now ended our outline of ancient metrology, omittmg 
all details that were not really necessary to a fair judgment on the 
subject, but trying to make as plain os possible the o^ual bases of 
mformation, to trust to no opinions apart from facts, and to leave 
what IS stated as free os possible from the mfluence of theones 
Theoretical values have nowhere been adopted here as the standards, 
contrary to the general practice of metrologists , but in each case 
the standard value is stated solely fiom the evidence m hand, quite 
regardless of how it will agree -with the theoretical deduction nom 
othei weights or measures. Gieat lefiuement iu statements of 
values 18 needless, looking to the uncertainties which beset us. 
There are innumerable theones unnoticed hero , only those are 
explained which seem to have a reasonable likelihood, and others 
are only mentioned where it is needful to show that tliey have not 
been overlooked. In many cases fullei detail is given of less nn> 
portant pomts, when they have not been published before, and no 
other mformation can be referred to elsewhere ; when any pomt 
IB abundantly proved and known, it has been passed with a mare 
mention Puially, to indicate where further information on different 
matters may be found- reference is frequently made by a number to 
the list of woiks given below, some early and other works bemg 
omitted, of which all the data wdl be found in later books. 

Eor historical reference we may state the following units legally 
abolished. 

Enqhsh Weights and Measures AholisJied —The yard and hand- 
ful, or 40 mch. ell, abolished m 1439. The yard and inch, or 
87 mch ell (cloth measure), abolished after 1653 ; known later 
as the Scotch ell-87 06. Cloth ell of 46 inches, used till 1800. 
The yard of Henry VII. — 35 963 luolies. Saxon moneyers pound, 
or Tower pound, 5400 grams, abolished m 1527. Mark, I pound— 
8600 jgrains. Troy pound m use in 1416, established as monetary 
pound 1627, now restneted to gold, silver, and jewels, exceptmg 
diamonds and pearls. Merchant’s pound, m 1270 established for 
all except gold, silver, and medicmeB-6750 gi’ains, generally 
superseded % avoirduMis m 1308. Merchant’s pound of 7200 
grams, from France and Germany, also superseded. (** Avoirdepois ” 
occurs in 1386, aud has been thence contmued , -the Elizabethan 


standard wan probably 7002 ^ms ) Ale gallon of 1801 — 282 cubic 
mches, and wine gallon of 1707 — 231 cubic inches, both abolished 
m 1824 Winchester corn bushel of 8x268*8 cubic inches and 
gallon of 274 J are the oldest examples known (Henry VII ), gradu- 
ally modified until fixed iu 1826 at 277*274, or 10 pounds of water. 

AVckcA Weights and Measui es Adottshed —Often needed in read- 
ing older woilcs. 

Ilpie, 12=potice, 12=pled, G=tol8e, 2000=lleiiB deposte. 

08883 In. 10C58 12 7892 76 735 2 42210niUes. 

grain, 72=gros, S=once, 8 =inarc, 2s=poId8 de marc 
8197 gr 59 021 472 17 8777 33 1 0792 ft 

Ehmeland foot, much used m Germany,— 12*357 mches— the foot 
of the Scotch or English cloth ell of 37 06 mches, or 3 x 12*863 
(i) A Amfes, lIArologie iifjyplienne, 1880, ( 2 ) A BOokh, Ueirologiscbe Unter- 
aacftiBiiren, 18SS (f " ' ' " - • - * --- 


„ (EUfu), (6)JJ _ , 

Milrique, 1867 (Egi-ptian volmnes) , ( 7 ) Id , Recherche» stir hs Poidt, Hemru, et 
,s/>rocie,1867,p 67,187^ 


Brngscli, 

— /r/ffiie, 18„. 

Mmnaies da aneiem J^yptiem , (8) Id , Zitehr. 

p 122 (Egyptlao volumes), ( 9 ) H W Chisholm, Weighing and, ifeasurwg, 

(history ofEngliah measures) , ( 10 ) Id , Jffnth Rep of Wat den of Standard), 1876 
(Assyrian), (n) A Dumont, Mmion en JWraea (Greek volumes), ( 12 ) Elsenlolir, 
Stehr Aeg Sp , 1876 (Egyptian lion), ( 13 ) W Goldnlscheff, In Re- *' — * 
1881^177 (Egj-ptlan weights) , ( 14 ) C W Goodwin, in * “ 


- uoottwm, in iwac/ir Sp, 1878, 
, ( 15 ) B. V Head, In ITian. Chron , 1876, ( 16 ) Id,, Jour Inst of 

19 (systems at weight) , ( 17 ) I(L, JlUloria Numorum, 1887 (essential for 

coin irelghta and history of systems), ( 18 ) E Hultsch, QrieehUcheund Rbmisdia 
Uarologie, 18^ (essential for literary and monumental facts) , ( 19 ) Ledrsln, in 
** ipt , 1881, p 173 (AssyrUin) , ( 20 ) Leemans, Uonumms Egypiiens, 1838 
u lion), (aD T Alommsen, Hisioire do la JJomaie Roma&s, ( 22 ) Id , 

.A — .. ^ j gjj. jj-g^yton^ Dissertation upon 

londesA/etJtres Auj/riennu, 1876, ( 33 ) 
■(principles and tentative results), (a 6 ) 
( 27 )Id , Pyramids ana Temples of QUeh,18SS', ( 28 ) 11 !, Aa«- 
ples, lists, and cmves of weights) , ( 29 ; Id., Tonis, 11 , 1887 


(Egypti 

Monum 


the Saer^ Cubit, 

W M F Petrie, 

IcL,r . . . ^ „ . . 

iralis, i , 1886 (pidnelples, lists, and cmves of weights) 




1 , «fcc.), ( 31 ) 


pists and cnrve^ (^) Id , Arch Jour , 1883, 419 (i 

.. . . 33 )VnzqaL . . 

lally Arab and colas), ( 34 ) Records of the Past, vols 1 , 11 , vi (Egyptian 
. &c ) , ( 35 ) E. Eevillout, in Rev Eg , 1881 (many papers on Egyptian 
-welghta, measures, and coins), ( 36 ) E T Bogers, Rum. Chron., 1873 (Arab 
glass weights) , ( 37 ) SI H Sauralre, In Jour As Soc , 1877, translation.of Ellas 
of msibls, with, notes (remarkable for history of balance) , SchUlhach (lists of 
ivelghts, allln next), ( 38 ) M C Soutzo, Etalons Ponderaux Primitifs, 1884 Gists 
of oil welghta pubUshed to date) , ( 39 ) Id , Sysfimes Monetatres Primitifs, 1884 
(derivuHon of units) , ( 40 ) G Smith, In Zeiis Aeg Sp , 1876 , ( 41 ) L. Stern, In Rev 
Eg , 1881, 171 (Egyptian weights), ( 42 )? Tannei-y, Rev. Arch , xll , le2 , ( 43 ) 
E Thomas, Nuinismala 0> lentalia, pt 1 (Indian weights) Many Isolated papers 
in Revue At cheologigue, Htllenio Joumol, &c , are not speclded above , and ( 44 ) 
a great amount of material Is jet unpublished of weighings of weights of Troy 
(supplied through Dr Schllemonn's kindness), Memphis, at the British Moaemn, 
Tuiln, d!c , -fthlch may probably appear before long, and which has been utilized 
in this article. 


m. CIOMIDSECIAL. 


In this section tva shall only refer to such measures as 
are in actual use at the present time ; the various systems 
of the Contiuental towns have been superseded by the 
metric system now in force, and are therefore not needed 
now except for historical purposes. English 

Oreed BrUavn.— w^hts 

Length .— and 

tath, I2=foot, B=yaTd, 6 J=pole, 4=ci)aln, 10=fnrlong, 8 =mlle measuref 
lln 12 86 198 792 7920 63860 


Hand, 4 inches , fathom, 2 yards ; knot or geographical mile = 1' — 
1 1507 miles. The chain is divided m 100 hnks for land measure ; 
link— 7*92 inches. 

Terms of square measure are squares of the long measures 
Volume dry , — 

pint, 2=quart, 4=gttllon, 2=peek, 4=bushel, 8 =qnarler 
cub in 34 659 69 318 177 274 664-543 2-21$ 10 17746 6 


Gill— i pint; pottle— 2 quarts, 5 quarters- wey or load; 2-w6ys— 
last 

Volume -wet — 


cub ina. 277 274 2405 6 9081 9 


2 =plpe, butty or 
puncheon. 
10063 8 


Avoirdnpois -weight, for everything not excep-ted helow . — 

drachm, 16=(rance,16=pound, 14=stone,2=quarter,4=himdi-ed, SOtaton. 

27 8 grains 437-6 7000 98,000 196,000 grs. 112 ft 2240 ft 

Troy -weight (gold, silver, platmom, aud jewels, except diamonds 
and pearls) — 

grain, 24=pemaywelght, 20=toimce, 12=spound. 

Igraln 24 480 5760 

Diaiuond and pearl weight; — 


grMn, 4=carat, 150=onnce Troy 
8 grain 3 2 480 

Apotheianes’ dispensmg weight, for prescriptions only: — 
grain, 20 =Bcruple, Ssdrachm, Saounce, 12 =poaiul. 
1 grain 20 60 480 6760 

Apothecaries’ fluid measure — 

minim, 80=arachTn, 8 =ounee, 20 =plnt, 8 t=gallon 
•91 or., water 64 7 487 6 8,760 70,000 

086 cnb in. *216 1-788 84-669 277*274 

xxrv. — 62 
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Metria System — The report to the Frencti UTatxonal Assembly 
proposing ^8 system was presented 17th March 1791, the mendian 
measurements fimshed and adopted 22d June 1799, an intermediate 
system of division and names tolerated 28th May 1812, abolished 
and pure decimal system enforced Ist January 1840 Since then 
Netherlands, Spain (1850), Italy, Greece, Austria (legalized 1876), 
Germany, Norway and Sweden (1878), Switzeiland, Portugal, 
Mexico, Tenezuela, Argentine Kepiiblic, Hayti, New Grenada, 
Manntins, Congo Free State, and other states have adopted this 
^'stem- The nse of it is permissive in Great Bntain, Indio, 
(lanada, CMh, &c. The theory of the system is that the metre 
18 a 10,000, 000th of a CLnadrant of tho earth through Pana; the 
htre IS a cube of tV metre ; the gramme is of the litre filled 
with water at 4“ 0 ; the franc weighs 6 grammes The multiples 
are as follows ; — 


British. 

France. 

ITetheriBiidB. 

Other Names 

039 inch 

mlllimQtra 

Streep 

strieh 

394 „ 

centimetre 

dulm 

zenthneter 

soar 

decimetre 

palm 

metre, stab 

89870 „ 


elle or aone 

S313S mfla 

kilometre 

miile 

kilometer, stadioin 

'178 pint 

decilitre 

mnatjo 

liter or kaone 

1*781 „ 

IITBE 

kop 

17 608 „ 

decalitre 

schepel 


88 033 „ 

(30 litres) 

scheffel 

176 077 „ 

hectolitre 

madde 

t hektoUter, fasse, 
\ kllot 

OlSgrala 

ranugramme 

nigtlje 


Ifi-a 

eiUJikB 

dr" 1 

H4 S2 „ 

decagramme 

lood 1 

lo. 

1548-23 „ 1 

liectogi*anime 

ons 

pfund, UvTB 

7716 17 „ 

(500 grammes) 


16482 86 „ 

kilogramme 

pond 

/ zentner, zollcent- 
\ nir 

110 23 ft 

(SOkllogr) 

1 

290 46 „ 

100 tilogr. 


j centner ni€trl- 
que, (lalntol 

2204 62 „ 

1000 Idlogr 

i 

tonne, tonneau 


In land measure the unit is the are (lO metres squarel-^llO 60 
sq^uaae yards ; and the hectare «=• 2 4736 acres Other multiples of 
the units are merely nominal and not practically nsed. 


Table for Conversion of British an/l Metne Units 


Inches 

lUlU- 

metaes. 

JletTffl 

Feet 

CuWc 

Inches 

CttWo 

Centimetres. 

Cubic 

Metres 

Cubic 

Feet. 

1 

25 399 

1 

8-2809 

1 

16 380 

1 

35 316 

2 

60'799 

2 

6 561S 

2 

S-2 773 

2 

70 633 

3 

78 190 

3 

98127 

3 

49 ICS 

3 

105 950 

4 

101 693 

4 

13 1236 

4 

85 545 

4 

141-260 

S 

126-998 

5 

16 4015 

6 

81931 

5 

176 5S3 

e 

162 397 

6 

10 CS54 

0 

OS 317 

e 

211 son 

7 

177 797 

7 

23 9663 

7 

114-03 


347 216 

8 

208-198 

8 

26-2472 

8 

131 089 

8 

383 5.93 

9 

22B 598 

0 

39 5281 

8 

147 470 

9 

SI7 849 

Pinta. 

Litres. 

Litres. 

1 Gallons. 

Graina 

Grammes 

Kilos i 

PonnOs. 

1 

-66766 

1 

-22024 

1 

004790 

1 

3 6703 

2 

liaSlO 

2 

•44049 

2 

1*29698 

2 

6*8684 

3 

170-263 

3 

66078 

8 

194097 

3 1 

6 0S77 

4 

2-2T020 

4 

•38093 

4 

•259196 

4 

10*7169 

6 

2-84776 

6 

1 10122 

6 

323094 


IS 8961 

6 

8-40680 

6 

1 32146 

6 

•S8S794 

6 

16-0764 

7 

3 97286 

7 

1 54171 

7 

463503 

7 

18 764G 

8 

4&40U 

8 

1 76195 

8 

619892 

9 

21 4838 

0 

6-J078S 

3 

1 -98220 

9 

583100 

3 

24 1130 


For approvimata con vemion either way use the following ratios — 
8 metres—SlS inches (to xvitnr)* S kuometres*«.6 nules (to Thf)i 
4 htras-7 pints (to rhr)/ 7 ^mmes«=108 grains (to 
BumiaJb, — Paulgaut 1 inch, taim 18 inches, saundaung 22 inches, 
dha 164 inohes, daan 2*43 miles. Kait 251 grains, vis 3*69 Ib, sait 
14*36, ten 67 36, candy 588 lb, 

Catidia. — Pic 26 11 inches, carga (corn) 4 '19 hnshels, rottolo 
1 '165 lb, cantaro 116 5 lb, okka 2 66 lb 
Ceylon . — Seer 1 86 pints, 10 parrahs, 1 amomam, 6 6 bushels. 
CMna.—'Bna. *141 inches, tsun 1*41, chik 14 1, cheung 141, yan 
1410—117*6 feet Other ehiks— itinerary 12 17, impeiiaL 12 61, 
BntTeyor’s 12*70, Peking 18*12, Canton 14 *70 inches. li— 1800 
ehiks of 12'17, 13 12, or 14*1. Eop 3*8 cubic inches, 10— shing 
tsoG^ *96 i»nC tan 9*6 (12 catties of water), hwuh 96 pints. Tam 
680^ grainsj Ifi-eatty, 9328 grains or 1 333 Ife; picul 133*8 fib 
iJenSiaiJ^.— Tatame 1*03 inches, fod 12 367, ^ 24 714; mtll 
4*6807' miles. Pott *8126 gallons ; 2— kande, 2—stilhch6n, 2— 
viertel 1^7008 .gallons ; anker 8 *2914 gallons. Pot *02657 bushel, 
skieppe ’*4783$, fjCrdute ‘9667, tonne 3*8258, last 84*188 bushels 
Ort 16*1 gttims, qliin&i' ^0 S„lod 241*2, iinze 482 5, mark 8860. 
ptmd 7720— 1*108 Ib-J kilogrtowte. Inspund ,17*646 lb, ekip- 
pund 3 *151 owt Tond4 (Land) J *26 dotes, (coaD 4 *6776 bushels. 

jBm{pt.~-T)yi of Nilottidter 21*3 inches^ diri' beledi 22 7, dird* 
handasi 26*13, pio or dird Sfembtdi 26*66 ihches, pic of laud, 


29 63, kasah 189 8 inches. Peddan l-,\ acre Rub'a 6 6 pmts or 
quartn, w6be 6*6 gallons, ardob 39 6 or 46 4 gallons Dirhem 
60 66 grains, rati 1 0131 ft, okka 2 7274 ft, kantar 101 31 ft 
India — Bengal— gaz- yard Bombay— gaz 27 inches, hdtli 18 
inches Madras— covid 18 6 inches Bengal— cottali (katthd) 80 
square yards, 20— biggah, 1600 square yards Madras — ^24 inauns 
=cawn, 8400 square yarda Seer, 40— maund, 20— candy 
Equivalenta of Indian and other 'weights aie ae follows — 


Commercial Weights, &c 

Ai olrdupois. 

Bengal 

Factory 

Madraa 

Bombay 


ft 

oz 

dr. 

mds 

s 

ch 

mds Tis pol 

mds 8. plco. 

Acheen hahar of 200 ■( 

428 

a IS 

6 

26 IS 

16 

7 10 

16 4 27 

catties of 2 117 Ib f 

Acheen guncha of 101 
nelly . . / 

Anjengo candy of 20\ 
maiinds . J 









220 

0 

0 

2 

37 

18-7 

8 

6 16 

7 34 8 8 

SCO 

0 

0 

7 

20 

0 

22 

3 8 

20 0 0 

660 

0 

0 

7 

20 

0 

22 

S 8 

20 0 0 

Bengal factory maund 

74 10 10 7 

1 

U 

0 

2 

7 85 7 

3 26 20 

Bengal bazaar mannd 

62 

2 

21 

1 

4 

0 

» 



Bombay candy of 20) 

560 

0 

0 

7 

20 

0 

22 

8 S 

20 0 0 

Bussorah maund of 76) 

90 

4 


1 

8 

66 

8 

4 S6-2 

8 8 37 9 

mktos . . , J 









Buss'ii-ali maund of 24 ) 

28 

8 


0 

16 

43 

1 

X 4-8 

1 0 214 

vaklas . / 







Calicut maund of 100 \ 
pool-t J 

Cochin candy of 20 ) 
maunds f 

30 

0 

0 

0 

16 

11 

1 

1 34 

1 2 so- 

643 

8 

0 

7 

11 

2-6 

21 

5 86 8 

lo 16 12 9 

Gombioon bazaar candy 
Goa candy of 20 mounds 

7 

8 

0 

0 

4 

0 

0 

3 16 

0 10 21 4 

405 

0 

0 

6 

25 

2 9 

19 

6 16 

17 27 4 8 

Jonkcejlon hahar of 8 ), 

485 

6 

68 

6 

20 

0 

19 

8 13 

17 IS 10 

Madias candy of 20 j 

600 

0 

0 

6 

28 

0 

20 

0 0 

17 84 8 6 

Mocha babar of 15 frazils 

450 

0 

0 

6 

0 

1 

18 

0 0 

16 2 26 7 

Muscat custom-house) 

8 12 

0 

0 

4 11 

0 

2 32 

0 12 15 

Mysorecandyof Tmorahs 

560 

0 

0 

7 

20 

0 

22 

8 8 

20 0 0 

Pegn candy of 150 vis 

600 

0 

0 

6 

28 

0 

20 

0 0 

17 84 8 0 

Penang pecul of 100) 
C&ttlC9 a J 

133 

6 

53 

1 

SI 

6 

5 

2 20 

4 80 14 3 

Surat maund of 40 seera 

37 

6 

53 

0 

20 

0 

1 

S 87 01 

1 13 10 

Snntt pucca maund. 

74 10 10 7 

1 

0 

0 

3 

7 86 7 

a SO so 

Tlllyolierry candy of) 
20 maunda . ) 


0 

0 

S 

0 

2 

24 

0 0 

31 17 43 


Bengal bazaar weights are it greater than factory weights. 
Gram and native liquids are usually weighed 
tfajjfla.— Boo, 10— sun, 10— shaku (11 948 inches— metre), 
6— ken, 60— eho, 39—ri (2 647 miles). Go (111 euhic inohes), 
10— sho, 10— to, 10— koku (6 011 bushels) Momme 67 97 grains, 
160— km or cat^ (1 325 ft), 1000 momme-kuamme (8 281 ft) 
Jam — ^Ell 27| inches Kanne 3282 gallon ; rand, 896— leaguer 
of arrack, 1S3J gallons, 360 rands —leaguer of wine Rice — sack, 
2— picul 186| ft. 6 = timbaiig, coyang 3581 ft 
Malacca — Govid 18i inches; buncal 832 grains (gold and silver), 
kip 41 ft (tin), 100 catties -picul, 136 ft; 3 piculs— hahar, 40 
piculs— coyau of salt or nee, 600 gaiitons— 60 measmes— 1 last, 
nearly 29 cwts , chupah-2i ft; gautang (-ganton ?), 9 ft of 
watei at 62® 

A/a7/£i.~Palmo 10 3 inohes, foot 7 2 and 11*17 inches, canna 
82 4 inches, 18 tumoli-ealma, 4 44 acres CafiSso (oil) 4 68 
gallons, harile (wine) 916 gallons; salma (com) 7*9 bushels. 
Ounce 407*2 grains ; rottolo 1*746 ft , cantaro 174 6 ft. 

Mextyco —Tara 32 87 inchea. Fonega. I 60 huehela Libra 
10142 ft. 

Morocco —Cmna. 21 inches* commercial rottolo 1 19 ft, 100 — 
quintal , market rottolo 1 786 ft. 

P&'sia , — Gaz (gueze), 6 handbreadths or 26 inohes Royal gaz 37J 
inches Arash 38*27 inohes, Farasong or farsakh 3 geographical 
milM (an hour’s walk for a horse) Sextano (21 cubic inches), 4— 
chemca, 2— capicha (2 4 quarts), 26— artaba (1 9 bushels). (These, 
as the native names show, are not native measures. As Chnrdm 
remarks, there are no true measures of capacity , even liquids are 
sold by weight) Dirhem, 143 (Bussora), 147 8 (Tabriz), or 160 grs. 
Mescal, 2— dirhem, 60— rati (7300 grams), 6— man or batman 
Rvssva — ^Vershok (1 76 inches), 16— archina, 3 — sagene (7 feet 
British, legally), 600— verst (663 mile); 2400 aquai'e sagones— 
deciatino (2 7 acres) Tchaikey ( 216 piut), 100— vedro, 8— anker, 
40 vedros— sarokovaia (324 6 gallons), (larnietz 2— tchetverka, 
4— tehetverik, 2— paiak, 2 — osmin, 2— tchetvert (6 77 bushels). 
Dola (*68578 grams) , 96— zolotnic, 8— lana, 12— mnt (6319*7279 
grams); 40— pud (36*112 ft), 10— beikovitz, 8— packen. Also 
Szolotnices— 1 loth. 

Siam. — Fin, 12— kub(10 inches), 2— sok, 4— wa (79*999 inches 
on. Sliver bar at 86“ Fahr.) Tbangsat, 10x10x20 nm, actual 
standard 1169 8477 cubic inches at 86®— 2 08 pecks 'Thanan, 
6x0x4 nm, standard 67*8800 at 86® =^1 67 pmlis Tical or bat 
(M4’Q4 4— tael, 4— catty or ohang, 60— picul or hap 

Pib 26 8 or 27*06 inches; larger pic 27 '9. Almud 
1 16 gallons (of oil— 8 okas) ; 4 kfUows— fortmof 3*7 bushels (killow 
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of rice ==10 okas). Dram (49 '5 grains), 100 = chequi, 4 = oka 
(2-8286 ft)); dram (49 -5 grains), 180=rotl, 100 = kintai or kantar 
(127-29 ft)). 

United, States. — Incli== 1-000049 British inch, and other measures 
in proportion. Gallon = -83292 British gallon. Bushel = -96946 
British busiiel. 'VYeight, as Great Britain. 

See Kelly’s Universal Cambist ; Doursthei 's Dictionnaire UniverselU des Poids 
el Mesures. ; Woolhouse, Weights and Measures ; recent Reports of Board of 
Trade and Standards Department. 
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As weights of grain are often needed we add pounds weight in 
cubic feet. 



Wheat, 

U!=ual. 

Pease, 

American. 

Indi.an } Oat.?, 
Corn, j Russian. 

Beans, 

Effj’pti.in. 

Bariev, 

Englis'li. 

Rice. 


4!) 

m 1 

50 1 

54 

1 44 1 28 i 

I 47 1 33 

43 j 

50 

39 ! 

44 ! 

j-oG 

Close 1 


See Report of Standards Department, 1SS4. HV. M. F. P.) 


WEIMAItj the capital of the grand-duchy of Saxe- 
Weimar-Eisenach, the largest of the Thuringian states, is 
situated in a pleasant valley on the Ilm, 50 miles south- 
-west of Leipsic and 136 miles soiith'-west of Berlin. 
Containing no very imposing edifices, and plainly and 
irregularly built, the town presents at first a somewhat 
unpretending and even dull appearance ; but there is an 
air of elegance in its quiet and clean streets, -which recalls 
the fact that it is the residence of a grand-duke and his 
court, and it still retains an indescribable atmosphere 
of refinement, dating from its golden age, when it won 
the titles of “poets’ city” and “ the German Athens.” 
Weimar has now no actual importance, though it will 
always remain a literary Mecca. It is a peaceful little 
German town, abounding in excellent educational, literary, 
artistic, and benevolent institutions; its society is cultured, 
though perhaps a little narrow ; while the even tenour of 
its existence is undisturbed by any great commercial or 
manufacturing activity. The population in 1885 was 
21,565 ; in 1782, six years after Goethe’s arrival, it was 
about 7000; and in 1834, two years after his death, it 
was 10,638. 


The reign of Goethe’s friend and patron, the grand-duke Charles 
Augustus (1775-1828), represents accurately enough the golden age 
of Weimar ; though even during the duke’s minoTity, his mother, 
th e duchess Amalia, 
had begun to make 
the little court a 
focus of light and 
leading in Ger- 
many. The most 
.sti'iking hiiildiiig 
in Weimar is the 
extensive palace, 
erected for Charles 
Augustus under the 
superintendence of 
Goethe in 1789- 
1803, in place of j 

one burned down 
in 1770. This 
building, with the 
associations of 
erection, and 
“ poets’ rooms, 
dicated to Goethe, 

Schiller, Herder, 
and Wieland, epi- 
tomizes the charac- 
teristics of the 
town. The main 
interest of Weimar 
centres in these men 
and their more or 
less illustrious con - 
temporaries ; and, 
above all, Goethe, 
whose altar to the 
park, is himself the genius of the place, just as Shakespeare is of 
Stratford-on-Avon, or Luther of Wittenberg. Goethe’s residence 
from 1782 to 1832 (now opened as a “ Goethe museum,” with his 
collections and other reminiscences), the simple “ garden-house” in 
the park, where he spent many summers, Schiller’s humhle abode, 
■where he lived from 1802 till Ms death in 1805, and the grand-ducal 
burial vault, where the two poets rest side by side, are among the 
most frequented pilgrim resorts in Germany. Rietschel’s bronze 
group of Goethe and Schiller (unveiled in 1857) stands appropriately 
in front of the theatre (much altered in 1868) which attained such 
distinction -under their combined auspices. Hot far off is the large 
and clumsy parish church, built about 1400, of which Herder became 



Plan of Weimar. 

‘ genius hujus loci ” still stands in the ducal 


pastor in 1776; close to the church is his statue, and his house is 
still the parsonage. Within the church are the tombs of Herder 
and of Duke Bernhard of Weimar, the hero of the Thii-ty Years’ 
War. The altar-piece— a Crucifixion — is said to be the masterpiece 
of Lucas Cranach, who.se house is pointed out in the market-place. 
Wielaud, who came to Weimar in 1772 as the duke’s tutor, is also 
commemorated by a statue, and his house is indicated by a tablet. 
Among the other prominent buildings in Weimar are the library, 
containing 200,000 volumes and a valuable collection of portraits, 
busts, and literary and other curiosities ; the museum, built in 
1863-68 in the Eenaissance style ; the ancient church of St James, 
with the tombs of Lucas Cranach and IMu-sseiis ; and the town- 
house, built in 1841. Various points in the environs of Weimar 
are also interesting from their associations. Separated from the 
town by the park, laid out in the so-called English style by Goethe, 
is the chateau of Belvedere, built in 1724. To the north-east is 
Tiefurt, often the scene of al-freseo p]a 3 -s, in -wliieli the courtiers 
were the actors and the rocks and trees the scenery ; and to the 
north-west is the chateau of Ettersburg, another favourite resort of 
Charles Augustus and his court. 

The history of Weimar, ap)art from its brilliant record at the end 
of the 18th and the beginning of the 19th century, is of comimra- 
tively little interest. The town is said to have existed in the 9th 
century, and in the 10th to have belonged to a collateral branch of 
the family of the counts of Orlamiinde. About 1376 it fell to the 
landgraves of Thuringia, and in 1440 it passed to the electors of 
Saxony. In 1806 it was visited by Hapoleon, whose lialf-fonned 
intention of abolishing the duchy was only averted by the tact and 
address of the duchess Luise. The Muses have never left Weimar. 
Since 1860 it has been the seat of a good school of painting, repre- 
sented by the landscape painters Preller, Kalckreuth, and Max 
Schmidt, and the historical paiatens Pauwels, Heumann, and 
Verlat. The frequent residence hei-e also of the Abbe Liszt, from 
1848 till his death in 1886, has preserved for Weimar quite an im- 
portant place in the musical world. 

WEISSEKFELS, an industrial town in the province of 
Saxony, Prussia, is situated on the Saale, 18| miles south- 
west of Leipsic and 19 miles south of Halle. It contains 
three churches, a spacious market-place, and various 
educational and benevolent institutions. The former 
palace, called the Augustusburg. built in 1664-90, occupies 
a site on a sandstone eminence near the town ; this spacious 
edifice is now used as a military school. Weissenfels 
manufactures machinery, sugar, pasteboard, paper, leather 
goods, pottery, and gold and silver wares. It contains also 
an iron-foundry, and carries on trade in timber and grain. 
In the neighbourhood are large deposits of sandstone and 
lignite. Weissenfels is a place of considerable antiquity, 
and from 1657 till 1746 it was the capital of the dukes 
of Saxe-Weissenfels, a branch of the electoral house of 
Saxony. The body of Gustavus Adolphus was embalmed 
at Weissenfels after the battle of Lutzen. The population 
of the town in 1885 -was 21,766. 

WEKA, or Weeka, See Gotdrome. 

WELLESLEY, Bichaed Wesley (or Wellesley), 
Maequis op (1760--1842), eldest son of the first earl of 
Mornington, an Irish peer, and eldest brother of the duke of 
Wellington, was born June 20, 1760. He was sent to Eton, 
where he was distinguished as an excellent classical scholar, 
and to Christ Church, Oxford. By his father’s death in 
1781 he became earl of Mornington, taking his seat in the 
Irish House of Peers, In 1784 he entered the English 
House of Commons as member for Beeralston. Soon after- 
wards he was appointed a lord of the treasury by Pitt, with 
whom he rapidly grew in favour. In 1793 he became a 
member of the board of control over Indian aSairs; and, 
although he was best known to the public by Ms speeches 
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in defence of Pitt’s foreign policy, he was no-w gaining the 
acquaintance wth Onental affairs ■which made hia rule over 
India so wonderfully effective from the moment when, m 
1797, he accepted the office of governor-general. Welledey 
seems in a peculiax manner to have caught Pitt’s o-vm large 
political spirit during the years of hia intercourse with 
him from 1793 to 1797. With equally profound con- 
•vicbion of the antagonism between the French republic 
and the interests of Great Britain all over the world, he 
had gained the same habit of dealing -virith pohtical affairs 
in vast combinations and on the broadest survey. That 
Pitt and Wellesley had consciously formed the design of 
acquiring a great empire in India to compensate for the 
loss of the American colonies has not been proved , but 
the rivalry with France, which in Europe placed England 
at the head of coalition after coahtion against the French 
republic and empire, made Wellesley’s rule in India an 
epoch of enormous and rapid extension of English power. 
On the journey outwards he formed, after a discussion at 
the Gape with officials and soldiers returning home, the 
design of anmhilatmg French influence in the Deccan 
Soon after his landing, in April 1798, he learnt that an 
alliance had actually been formed between Tippoo Saib 
and the French repubhc. Wellesley resolved to anticipate 
the action of the enemy, and ordered preparations for war. 
The invasion of Mysore followed in February 1799, and 
the campaign was brought to a rapid close by the capture 
of Seringapatam (see feroiA. and Wellington). In 1803 
the restoration of the pesh-wa was taken in hand, which 
proved the prelude to the great MaJiratta war against 
Sindhia and the raja of Berar. The result of these wars 
and of llie treaties which followed them was that French 
influence in India was extingniahed, that forty millions of 
population and ten millions of revenue were added to the 
Bntish donunions, and that the powers of the Mahratta 
wd all other princes were so reduced that England became 
the really dominant authority over all IndSiK Nor was 
Wellesley’s rule distinguished only by conquest. He was 
an excellent administrator, and sought to provide, by the 
foundation of the college of Fort William, for the training 
of a class of men adequate to the great work of governing 
India. In connexion -with this college he established the 
governor-general’s office, to which civilians who had shown 
great talent at the college were transferred, in order that 
they might learn somethnng of the highest statesmanship 
in the immediate service of their chief. A free-trader, Lke 
he endeavoured to remove some of the restrictions on 
the trade between England and India. Both the commer- 
cial policy of Wellesley and hjs educational projects brought 
him into hostility ■with the court of directors, and he more 
than once tendered his reeiguation, which, however, public 
necessities led him to po&tpone till the autumn of 1805. 
He reached England just in time to see Pitt before lus 
death. On the fall of the coalition mirustry in 1807 
Wellesley (an English peer from 1797 and marquis in the 
peerage of Ireland from 1799) was invited by George III. 
to join the duke of Portland’s cabinet, but he declined, 
pending the discussion in parliament of certain charges 
brought against him in respect of his Indian administra- 
tion. Besolutions condemning him for the abuse of power 
were moved both in the Lords and Commons, but defeated 
by large m^orities. In 1809 Wellesley -was appointed 
ambasi^idor to Spain. He landed at Cadiz just after the 
batdo of Talavera, and endeavoured, but without ahccess, 
ter bring the Spani^ Government into effective co-operation 
■with his bidSier, who, through the failure of his allies, 
was compelled to retieat into Portugal A few months 
later, after the duel between Cenmug and Caatlereagh and 
the resignation of both, Welleslegr accepted the post of 
foreign secretary in PercevaTs calnnet He held this 


office until February 1812, when he retired, partly from 
dissatisfaction at the inadequate support given to Welling- 
ton by the mimstry, but also because he had become con- 
•vinced that the question of Catholic emancipation could 
no longer be kept in the background From early life 
Wellesley had, unlike his brother, been an advocate of 
Catholic emancipation, and with the claim of the Irish 
Catholics to justice he henceforward identified himself. 
On Perceval’s assassmation he refused to join Lord Liver- 
pool’s administration, and he remained out of office till 
1821, criticizing 'with seventy the proceedings of the 
congress of Vienna and the European settlement of 1814, 
which, while it reduced France to its ancient limits, left to 
the other great powers the territory that they had acquired 
by the partition of Poland and the destruction of Venice. 
He was one of the peers who signed the protest against 
the enactment of the Com Laws in 1816 In 1821 he 
was appointed to the lord-heutenancy of Ireland. Catholic 
emancipation had now become an open question m the 
cabinet, and Wellesley’s acceptance of the -viceroyalty was 
believed in Ireland to herald the immediate settlement of 
the Oathohe claims The Orange faction were lucensed 
by the firmness ■with which their excesses were now 
repressed, and Wellesley was on one occasion mobbed and 
insulted But the hopes of the Catholics stiU remained 
unfulfilled. Lord Liverpool died without having grappled 
with the problem. Canning in turn passed away , and on 
the assumption of office by Wellington, who was opposed 
to Gathohe emancipation, his brother resigned the lord- 
heutenancy. He had, however, the satisfaction of seeing 
the Cathohe claims settled in the next year by the very 
stat^men who had declared against them. In 1833 he 
resumed the office of lord-hentenant under Earl Grey, but 
the ministry fell a few months later, and, with one short 
exception, Wellesley did not further take part in official 
life. Hia old age, which was vigorous and animated to 
the last, was occupied, ■with literary and classical pursuits. 
He died on September 26, 1842. He had uo successor in 
the marquisate, but the earldom of Mormngton and minor 
honours devolved on his brother Wilham, Lord Mary- 
borough, on the failure of whose issue in 1863 they fell to 
th e sec ond duke of Wellington. 

WELLINGBOKOUGH, amarket-townof Northampton- 
shire, England, is situated on the declivity of a hill near 
the junction of the Ise -with the Nen, and on the London 
and North-Western and Midland railway lines, 63 J miles 
north-north-west of London, and 10^ east-north-east of 
Northampton The church of St Luke contains some 
Norman and Early English portions, with later work of 
various periods, and a Decorated western tower and spire. 
The grammar-schools, founded in 1594 and endowed with 
the revenues of a suppressed guijd, include a school of the 
second and a school of the third grade, the former a build- 
ing of red brick in the Benaissance style erected in 1880 
' at a cost of X6000, and the latter an old Ehzahethan 
structure Another educational endowment is Freeman’s 
school, founded by John Freemen in 1711 There are also 
several charities. The market-place, situated in the centre 
of the town, was founded m 1874 The principal public 
buildings include the com exchange (erected in 1861 at a 
cost of £4000), and the “ Priory,” an old residence now 
used for Sunday school and other parochial purposea 
Formerly the town ■was famed for the chalybeate springs 
to which it owes its name. It is now of some importance 
as a centre of agricultural trade; but the staple industry is 
leather. A great impulse to the prosperity of the town 
was given by the introduction of the boot and shoe trade, 
especially the manufacture of uppers. Smelting, brewing, 
and iron-founding are also carried on, as well as the manu- 
facture of portable steam-engines. A coal dep6t of the 
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Midland Kailway is also situated in the town. The popu- 
lation of the township and urban sanitary district (area 
3992 acres) in 1871 was 9385 and in 1881 it was 13,794. 

In 948 Edred gave the church at 'Wellingborough to Cioyland 
abbey, and the grant was confirmed by King Edgar in 966 In 
the reign of Edward II. the abbot was lord in full It received the 
grant of a market m the 2d year of King John In 1621 it was 
visited by Charles I and his queen, who resided in tents dunng a 
whole season that they might dnnk the waters It was after its 
almost total destruction by fire in 1738 that the town was built on 
Its present site on the hill 

WELLINGTON, a town of Shropshire, England, on 
the Great Western and London and North-Western rail- 
way hnes, and on the Shropshire Union Canal, 151|- miles 
north-west of London, 11 east of Shrewsbury, and 31 
north-west of Birmingham. The neighbourhood is pictur- 
esque, the Wrekin, about 1^ miles from the town, rising 
to a height of 1320 feet. The church of All Saints, built 
in 1790, was restored in 1876, and again lu 1883 There 
are a number of charities. The manufacture of agricultural 
implements, iron and brass foundmg, and malting are 
carried on. The population of the urban sanitary distnct 
(area 352 acres) in 1871 was 5926, and in 1881 it was 
6217. 

■VVeUington, which is situated near the old Eoman Watlmg 
Street, is referred to m Domesday as held by Earl Eoger It was 
granted by King John to Thomas de Erdinton for services rendered 
at Eome at the time of the mteidict. It was held by Earl Edwin, but 
by the rebeUion of Eobert de Belesme was forfeited to the king 
The church of 'Wellington was given byEail Eoger to Shrewsbury 
abbey. Welhngton was the first rendezvous of Charles I , who on 
19th September 1642 mustered his forces near the town 

WELLINGTON, a market-town of Somerset, England, 
is situated on a gentle elevation at the foot of the Black- 
downs near the nver Tone, and on the Great Western 
Eailway, 170 miles south-south-west of London, and 7 
south-west of Taunton The church of St John, a hand- 
some structure, with one of the characteristic Somersetshire 
towers, is of the Perpendicular style of architecture, except 
the nave, which is Early Engbsh. The church contams a 
monument to Sir J Popham, lord justice of England in 
the time of Ehzabeth and James L Among other pubbc 
buildings are the market-house or town-hall (1833), the 
West Somerset county school (1880), and the Popham 
hospital for aged men and women, founded by Sir John 
Popham in 1606 and rebuilt in 1833. On the highest 
summit of the Blackdowns, 2^ miles south of the town, is 
a triangular stone tower erected in honour of the duke of 
Wellington, who took his title from the town. The staple 
indnstry is the woollen manufacture , iron-founding and 
bnck and tile making are also carried on The population 
of the township and urban sanitary distnct (area 5196 
acres) in 1871 was 6286, and in 1881 it was 6360. 

Kmg Alfred gave 'WoUiiigtoii, with other two neighbourmg 
manors, to Asser, who was afterwards raised to the see of Sherborne, 
and died m 883. Subsequently it was conferred on Aldhelm, 
the first bishop of "WeUa. In Domesday it occurs as W allintone, and 
is valued at £26 In the 2d of Edward YI. the manor was granted 
by Bishop Barlow, together with the borough of 'Wellman, to 
Edward, duke Of Somerset On the duke’s at^nder it came to the 
crown, witb whom it remained till the 22d of James I, 

"WELLINGTON, the chief town of Hutt county, New 
Zealand, and the seat of the colonial Government, is 
situated in the south-west of North Island, on the shores 
of Port Nicholson, in 41'’ 16' 25" S lat and 174“ 47' 25" 
E. long , 80 miles east of Nelson, 160 south of New 
Plymouth, and 1200 south-east of Sydney. The imme- 
diate surroundings of Wellington were originally very 
uninviting, as it is walled in by high ranges unsuitable for 
tillage, but great enterprise has been sbown in the con- 
struction of roads to the more fertile regions. Bailways 
are bemg gradually extended towards both the north and 
the north-east. Owing to the prevalence of earthquakes 
the city is built chiefly of wood, but within recent years 


there has been an increasing tendency to make use of 
concrete and brick. Among the principal public buildings 
are the Government house, the houses of legislature, the 
Government buildings, the new postal and telegraph office, 
Wellington college, St Patrick’s Cathobc college, the odd- 
fellows’ hall, the freemasons’ hall, the hospital, and tlie 
lunatic asylum. The city also possesses a colomal museum, 
an athenaeum and mechanics’ institute, a lyceum, and 
three theatres The botanical gardens have an area of 100 
acres There is also a public park called the Town Belt 
To supplement the water supply from two large reservoirs 
at Poli^’a Gully, an aqueduct has lately been constructed 
from the Wainuiomata river, 16 miles distant, at an 
expense of JB130,000 

Wellington was the first settlement of the New Zealand 
colomsts It owes its commercial prosperity and its selec- 
tion as the capital to its convenient and central position. 

It IS the seat of both a Protestant and a Catholic see. 

The harbour, which has lately been extended and improved, 
is one of the best and safest in New Zealand. There 
is a lighthouse at the eastern entrance, on Pmcarrow 
Head, opposite which is the pilot station. There are two 
large wWves, and in Evans Bay there is a patent shp 
capable of receiving vessels of 2000 tons. As a shipping 
port WeUington ranks next to Auckland and Lyttelton. 

It possesses foundries, shipbuilding yards, boot factories, 
soap and candle works, tanneries, woollen, coffee, flour, 
and saw mills, breweries, aerated water works, coach 
factories, brick and tile works, and a very extensive meat- 
preserving establishment, which exports large supplies to 
Europe. The area of the municipal borough is 1100 acres, 
and from 4176 in 1861 the population increased to 13,488 
in 1871 and 20,663 m 1881, while m 1886 the city and 
suburbs bad 27,833 inhabitants. 

WELLINGTON, Authtir Wellesley, Duke of (1 769- 
1852), was the fourth son of Garrett, earl of Mornington, 
now remembered only as a musiciau. He was descended 
from the family of Colley or Cowley, which had been 
settled m Ireland for some centuries The duke’s grand- 
father assumed the name of Wesley on succeeding to the 
estates of Mr Garrett Wesley, a kinsman of the famous 
divme; the affinity between the families of CoUey and 
Wesley rests, however, on nothing nearer than a common 
ancestor in the 16th century. In the duke’s early letters 
the family name is spelt Wesley , the change to Wellesley 
seems to have been made about 1790. Arthur (bom in 
Ireland in the spring of 1769^) was sent to Eton, and 
subsequently to the military college at Angers. He 
entered the army as ensigu of the 73d regiment m 1787, 
passed rapidly through the subaltern grades, became major 
of the 33d, and purchased the lieutenant-colonelcy of 
that regiment in 1793 with money advanced to him 
by his eldest brother. Before reaching full age he was 
returned to the Irish parhameut by the family borough 
of Trim, little is known of his history during these 
years,* but neither in boyhood nor taxly youth does he 
Mpear to have made any mark among his contemporaries. 

His first experience of active service was in the dj^trous 
campa^ of 1794-96, when the British force under the 
duke of York was driven out of Holland by Pichegru. 

In 1796 he was seut with hia regiment to India. Three Indian 
years more passed before Wellesley became known to service, 
the world, but we have his own testimony that it was 
during these years of obscurity that he qualified himself 
in one direction for the great military career before him. 

As colonel commanding a regiment he gained the most 
minute and accurate acquaintance with every detail of 
the soldier’s life, learned the precise amount of food 
1 In Memon Street, Dublin, or at Dungtui Casfje, Meath, towards 
the eod of April or on 1st May, but both place and date are nnceitam. 
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required for every moutli, the exact weight that csould be 
carded, the distancea that could be traversed without 
exhaustioD, the whole body of conditions in short which 
govern the activity both lu peace and war of man and 
beast. It was to this absolutely complete knowledge of 
practical details that Wellmgton ascribed in great part his 
own success in the highest commands. It is probable, 
moreover, that be at this time made a serious study of the 
science aud history of warfare. His traiuiug at the college 
of Augers is not sufficient to accouut for his great techni^ 
knowledge, no record, however, exists of the stages by 
which this was acquired. In 1798 Colonel Wellesley’s 
eldest brother, Lord Morumgton, afterwards marquis 
of Wellesley, arrived in India as governor-general. The 
war with Tippoo Saib followed. The 33d regiment was 
attached to the subsidiajy force furnished by the nizam, 
and Colonel Wellesley was entrusted with the command of 
this division, under the orders of General Harris. In a 
preliminary attack upon the works of Seringapatam 
Wellesley met with a repulse; in the successful assault 
upon the town he commanded the reserve. Though his 
military services in this short campaign were nob of a 
striking character, he was appointed by his brother to the 
supreme mihtary aud politi^ command in Mysore. His 
great faculties now for the first time found opportunity for 
their exercise. In the settlement and administration of 
the conquered territory Wellesley rapidly acquired the 
habits and experience of a statesman. Nor, in the midst 
of his work of peaceful reorganization, was it possible for 
him to abandon the life of the soldier The frontiers 
of Mysore were harassed by independent chieftains or 
marauders, especially by one Doondiah, an energetic leader, 
who had assumed the title of “ the king of two worlds.” 
Wellesley’s operations against Doondiah were conducted 
with extraordinary energy ; his matches in pursuit were 
prodi^ons, and his final success complete. More im- 
portant, however, than the mihtary side of these operations 
was their pohtical character. When pressed m Mysore, 
Doondiah moved into Mahratta terntory, and into this 
territory it was necessary for Wellesley to follow him. 
Here, negotiating and bargaining with the Mahratta chiefs, 
Wellesley acquired a knowledge of their affau’S end an in- 
fluence over them such as no other EngHshman possessed. 
Simple and honourable himself, he was shrewd and pene- 
trating in his judgment of Orientals ; and, unlike his great 

S ’ icessor Clive, he rigidly adhered to the rule of good 
in his own actions, however depraved and however 
esasperating the conduct of those with whom he had to 
deal. The rrauit of Wellesley’s singular personal ascend- 
ency among the Mahrattas came into full view when tiie 
Mahratta vmr broke out. In the meantime, however, his 
Indian career seemed likely to be sacrificed to the calls of 
warfare in another quarter. Wellesley was ordered by the 
governor-general, in December 1800, to take command of 
a body of troops collected for foreign service at Trincomar 
lee, in Ceylon. It was at first intended that these troops 
should act against Java or Mauritius ; their destination 
was, however, altered to Egypt, and a notification was 
made to WeUesley that in consequence of this change 
Cfenwal Baird would be placed lu command above him. 
^^Ongh deeply olbaded at the loss of the command, 
W^l^y so completely sank all personal grievance in his 
devotioiu the public cause that, in opposition to his 
iustructioniB, and at the of incurring severe censure^ 
he moved the tioops on Ida own responsibility from 
Triucomaloe to the conviction that, if they 

were to be of any nha ialS^yj^ it was absolutely necessary 
that they should provision at ^Bombay without delay. 
The doemneuts in which W^lesley jostled this step prove 
his singularly clear aud profound acqaaintauoo with the 


conditions of a successful invasiou of Egypt from India. 

At Bombay Wellesley was attacked by fever, and prevented 
from gomg on to Egypt He returned with great satis- 
faction to his government in Mysore, where he remained 
until the Mahratta war broke oat. The power of the Mahratta 
peshwa, nominally supreme in the Mahratta territory, had war 
been overthrown by his rivals Holkar aud others, and 
he had himself fled from Poona to Bassem on the coast. 

By the treaty of Bassem, made in December 1802, the 
Indian Government entered into an alliance with this 
potentate, and pledged itself to restore his authority. 
Wellesley was placed in command of the army charged 
with this task. Starting from Seringapatam, he crossed 
the frontier on March 12, 1803, and moved through the 
southern Mahratta territory on Poona. The march was 
one unbroken success Wellesley’s own arrangements, 
which displayed the utmost forethought and sagacity in 
dealing with the physical conditions to be encountered on 
the march, would no doubt have secured his victory had 
resistance been encountered, hut his personal and diplo- 
matic ascendency among the chieftains of the distnct 
worked even more powerfully than the fear of his arms 
No hand was rais^ against him, aud a march of six 
hundred miles was conducted without even a skirmish. 

“The confidence aud respect of every class in the provinces 
south of the Kistna,” wrote Major Malcolm, the pohtical 
agent who accompanied the march, “ is in a very great 
degree personal to Major-General Wellesley To the 
admiration which the Mahratta chiefs enter tarn for that 
officer’s mihtary character, aud the firm rehauce which the 
inhabitants place on his justice and protection, the extra- 
ordinary success which has hitherto attended the progress 
of the inarch must be principally attributed.” Wellesley 
had intended to reach Poona on the 23d of April. On the 
mght of the 18th, when 60 miles distant from Poona, he re- 
ceived intelligence that Amrut Rao, a rival of the peshwa’s, 
intended to burn the city at the approach of the Enghsh. 
Counting no moment to be lost, Wellesley pressed on with 
the cavalry, accomplished the march of 60 miles in thirty- 
two hours, and entered Poona on the afternoou of the 
20th, m time to save the city from destruction The 
peshwa was now restored to power, and entered into various 
military obhgafaous with Wellesley, which he very imper- 
fectly fulfilled. 

In the meantime Sindhia and Holkar, with the raja 
of Berar, maintained a doubtful but threatenmg aspect 
farther north. It was uncertain whether or not a con- 
federacy of the northern Mahrattas had been formed 
againstthe British Government In these critical circnm- 
stancea, while peace and war hung in the balance, Wellesley 
was charged with “ the general direction and control of aU 
the military and pohtical affairs of the British Government 
in the temtories of the nizam, of the peshwa, and of the 
Mahratta states and chiefs.” Acting in execution of these 
powers, he required Sindhia, as a proof of good faith, to 
withdraw to the north of the Nerbudda. Smdhia not 
doing so, war was declared on August 6, 1803. Wellesley 
marked northwards, captured Ahmadnagar on August 11, 
crossed the Qodavery ten days later, and moved against 
the combined forces of Sindhia and the isjah of Berar. 

Colonel Stevenson was meanwhile approaching with a 
second division from the east, and it was intended that 
the two corps should unite in an attack on the enemy. 

On the 23d of September Wellesley supposed himself to 
he still some miles from the Mahratta headquarters ; he 
suddenly found that the entire forces of Sindhia and the 
of Berar were close in front of him at Assaye, 
Wei^ug the dangers of delay, of retreat, and of an attack 
with his own unsupported division, WeUesley convinced 
himself that an immediate attack; ^ough against greatly 
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superior forces m a strong position, was the wisest course. 
He threw himself upon the Mahratta host, and ultimately 
gained a complete victory, though with the loss of 2500 
men out of a total probably not much exceeding 7000. 
In comparison with the battle of Assaye, all fi ghting that 
had hitherto taken place in India was child’s play. The 
enemy’s artillery was of the most formidable character, and 
woiked with deadly effect A hundred cannon weie taken 
by the conqueror, who now, uniting with Stevenson’s 
division, followed up the pursuit, and brought the war to 
a close by a second victory at Argaum on November 29 
The treaties with Sindhia and the raja of Berar which 
followed the overthrow of their arms, and which marked 
the downfall of the Mahratta power, were negotiated and 
signed by Wellesley in the course of the following month. 
Not yet thirty-five years old, Wellesley had proved himself 
as thorough a master in the sphere of Indian statesmanship 
and diplomacy as on the field of battle. Had hia career 
ended at this time, his despatches on the negotiations with 
the Mahrattas and on the general conduct of Indian pohcy 
would have proved him to have been one of the wisest and 
strongest heads that have ever served England in the East. 

In the spring of 1805 Wellesley, now Sir Arthur, quitted 
India and returned home He was immediately sent on 
the expedition to Hanover which was rendered abortive by 
the battle of Austerhtz. In 1806 he was elected member 
of parhament for the borough of Eye, and in the following 
year was appointed Irish secretary. After serving m this 
office for a few months he was employed in the expedition 
against Copenhagen, where little glory was to be gained 
Service In the summer of 1808 he took command of a body of 
^ tlie troops destined to operate against the French m Spam or 
si^' P'^rtugal. Finding that the junta of Corunna wished for 
no foreign soldiery, he proceeded to fulfil his instructions 
by acting against J unot at Lisbon He landed at Mondego 
Bay in the first week of August, and moved southwards, 
driving in the enemy’s posts at Roh^a on August 17. On 
the 2lBt the battle of Vimiero was fought and won. In 
the midst of this engagement, however, Sir Harry Burrard 
landed, and superseded Wellesley in the command 
Wellesley in vain called upon this general to follow up the 
pursuit when the victory was gained. The consequence 
was that Junot’s army, which would have been captured 
or annihilated if Wellesley’s advice had been executed, 
escaped into a position which secured it the means of 
retreat if favourable terms of capitulation were refused. 
The convention of Cmtra provided for the evacuation of 
Portugal by the French, but it gave Junot and all his 
troops a free return to France. So great was the public 
displeasure m England at the escape of the enemy that 
a court of inqmry was held into all the circumstances 
attending the convention of Cmtra. At this inquiry the 
rejection of Wellesley’s counsels by his superior officer at 
the close of the battle of Vimiero was fully proved 

After the failure of Sir John Moore’s campaign m the 
wmter of 1808-9, Wellesley, who had m the meantime 
resumed his duties as Irish secretary, returned to the 
Peumsula as chief m command His first move was 
against Soult, who had captured Oporto He drove the 
Preach out of this city by a smgularly bold and fortunate 
atteck, and then prepared to march against Madrid by 
tile v^ey of the Tagus. Some appearance of additional 
strength was given him by the support of a Spanish army 
under General Cuesta , but his movemeuts were delayed 
by the neglect and bad faith of the Spanish Government, 
and time was given to Soult to collect a large force 
at Salamanca, with which he intended to fall upon the 
English line of commumcations. Wellesley, unconscious 
of Soultis presence in force on his flank, advanced against 
Madrid, and finally drew up at Talavera to meet the 
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attack of Victor, who had defeated Cuesta and driven him 
hack on the English. The battle was begun on the 27th Battle of 
and continued on the 28th of July. Wdlesley gamed a Talavera. 
complete victory, and decisively proved the superiority of 
English troops under his command over those of the enemy. 

But within the next few days Souit’s approach on the line 
of communication was discovered. It was impossible for 
Wellesley to follow up Ms advantages. The victory of 
Talavera had brought prestige but nothing else Supen- 
onty of numbers had made the French the real winners of 
the campaign, and Wellesley, disgusted with his Spanish 
allies, had no choice but to withdraw into Portu^ and 
there stand upon the defensive. A peerage, with ^e title 
of Viscount Welhngton, was confened upon him for his 
victory at Talavera 

Up to this tune Napoleon, with the hulk of his armies, 
had been occupied with the war against Austna. The 
peace of Vienna, concluded in October 1809, made him 
free to throw an almost unlimited force into the Spanish 
Peumsula. Wellington, foreseeing that Portugal would 
now be invaded by a very powerful army, began the 
fortification of the celebrated hues of Torres Vedras, which Lines of 
followed the mountain-bastion on the north of Lisbon, and Torres 
left no single pomt open between the Tagus and the sea. 

The English army in the meantime wmtered in the neigh- 
bomhood of Almeida, As summer approached Welling- 
ton’s anticipations were realized. Massena, who had distm- 
gnished himself above every other general in the Austrian 
war of 1809, arrived in Spain, and moved against Portugal 
with an army of 70,000 men. Welhngton was unable to 
prevent Ciudad Rodrigo from falling into the hands of the 
French. He retreated down the valley of the Mondego, 
devastating the country, and at length halted at Busaco, 
and gave battle The French attack was repelled, but 
other roads were open to the mvader, and Wellington 
continued his retreat Massdna followed, and heard for 
the first time of the fortifications of Torres Vedras when 
he was withm five days’ march of them. On approaching 
the mountain-barrier the French general sought m vain for 
an unprotected point. It was with the utmost difficulty, 
while waiting for reinforcements, that he could keep his 
army from starving At length, when the country was 
utterly exhausted, he commenced his retreat. Wellington 
descended from the heights, but his marchmg-force was 
too weak to risk a pitched battle. Massena was m con- 
sequence able to maintain himself at Santarem for the 
winter. But in the spring of 1811 Wellington received 
reinforcements from England He now mov^ against the 
enemy. Massena retreated northwards, devastating the 
country with unsparing severity in order to check the 
pursmt. Such were the sufferings of his army, both in the 
mvasion and in the retreat, that, although only one battle 
was foc^ht during the campaign, the I^ench, when they 
re-entered Spam, had lost 30,000 men. 

In the meantime Soult, who was besieging Cadiz, had 
received orders from Napoleon to move to the support of 
Massena. Leaving part of his force in front of Cadiz, he 
marched northwards and captured Badajoz, Here, how- 
ever, he learnt that Massena was in full retreat, and also 
that his own army besiegmg Cadiz had been att^ked and 
beaten. He in consequence returned and resumed the 
blockade, Wellington, freed from pressure on the south, 
and heheving Massena to he thoroughly disabled, con- 
sidered that the tune had come for an advance into Spain. 

The fortresses of Almeida, Cindad Rodrigo, and Badajoz 
had to he recaptured from the French. Leaving a small 
force to besiege Almeida, Wellington went southwards 'to 
arrange with Beresford for the siege of Badajoz. During 
his absence Massdna agam took the field, and marched to 
the relief of Almeida. Welhngton xetumed in time to 
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defeat him at Jiieiites d’Onoro, and Almeida passed into | 
the hands of the British In the south Soult advanced 
to therehef of Badajoz. He was overthrown byBeresford 
at Alhuaia ; but the junction of the two French armies 
compelled the English to raise the siege, and Wellington 
had to retire within the Portuguese frontier Moving 
northwards with the view of laying siege to Ciudad 
Bodrigo, he was again outnumber^ by the French, and 
forced to withdravf^ to cantonments on the Coa. 

Welhngton had from the firet seen that, whatever 
number of men Napoleon might send against Portugal, it 
was impossible, owing to the poverty of the country, that 
any great moss of troops could long be held together. The 
French generals, by combining their armies, might for a 
while be superior to him, but the -want of provisions would 
inevitably lead to their separation after a longer or shorter 
interval This was verified at the end of 1811. Boult’s 
division had to move southwards for support, and the 
English were again more than a match for the enemy m 
front of them. Wellington resumed the offensive, and on 
the 19th of January 1812 Ciudad Bodngo was takeu by 
storm. The road into Spain was now openj it only 
remained to secure Portu^ itself and the line of com- 
Radajoz mnmcation by the capture of Badajoz. Wellington crossed 
capttued. the Tagus and completed the investment of this fortress 
by the middle of March. It was necessary at whatever 
cost to anticipate the arrival of Soult with a relieving 
army, and on the 6th of April Wellington ordered the 
assault. The fearful slaughter which took place before 
the British were masters of the defences caused Wellington 
to be charged with indifference to the loss of human life ; 
but, whatever faults may have been made in the actual 
operations, a postponement of the attack would merely 
have resulted m more battles against Soult, in which a 
greater number of men would have periled. Of all 
generals Welliogton was the last to throw away a single 
life needlessly. 

Advance The advance into Spain against the French line of com- 
into munication between Madrid and the Pyrenees was now 
begun. Marmont, who had succeeded Mass^na in the 
commaucl) fell back and allowed Wellington to occupy 
S^nian(» ; but on reaching the Douro he turned upon 
his a38ai]p,nt, and, by superior swiftness in marching, 
threatened to cut the English off from Portugal 
Battle Weffington now retreated as far as Salamanca, and there 

ofS-ila- extricated himself from his peril by one of the most 
laaniiar victories which he ever gained (July 22). lie 

French feU l»ck on Burgos. Instead of immediately 
following them, which from a military point of view would 
have beeu the better course, Wellington thought it wise to 
advance upon ilie Spanish capital King Joseph retired 
southwards and the English entered Madrid in triumph. 
The political effect of this act was very great, but the delay 
^ve the French northern army tune to rally. On march- 
ing against them WeUington was checked by the obstinate 
defence of Burgos Moreover, in consequence of the loss 
of the capital, Soult was now ordered to raise the siege of 
Cadiz, and to move to the support of Emg Joseph. 
Gathering his forces, and umting them with the French 
army the centre, he pressed on towards Madrid. It was 
impossiWe for^Wellington to mamtain his position, and he 
was coqi^^ed once more to retire into Portugal, while 
Madrid passed hack into the hands of the French. During 
this his last retreat the demoralization and misconduet of 
the Brifciah army surpassed anything that their chief had 
ever witnessed. The ^eot of the campaign was, however, 
that Cadiz was free, aaad that the southeru province were 
finally cleared of the invade^, 

WeUmgton was pow invested by the cortes vritih the 
supreme command of the Spanish armies. He visited 
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Cadiz m December 1812, and offered counsels of modera- 
tion to the democratic assembly, which were not followed. 

During the succeeding months he was occupied with plans 
and preparations for a great combined attack, and at 
length, in May 1813, the hour for his final and victorious 
advance arrived. The disasters of the Bussian campaign 
had compelled Napoleon to withdraw some of his best 
regiments from the Peninsula Against a weakened and 
discouraged adversary Wellington took the field with 
greatly increased numbers, and with the utmost confidence 
of victory. His design was to throw himself directly upon 
the French line of communication, keepmg hia left pu^ed 
forward m advance of his centre, so as to threaten the 
envelopment of the fortified posts held by the enemy 
Napoleon had foreseen that this would be the strategy of 
the English commander, and had ordered King Joseph to 
neglect every point to the centre and east, and to concen- 
trate at Yalladohd This order had been but imperfectly 
obeyed. The advance of the allied army was irresistible 
Position after position was evacuated by the French, until 
Wellmgton, dnving everything before him, came up •with 
the retreating enemy at Vitoria, now encumbered with an Battle of 
enormous tram of fugitives, and with the spoils of fiveTitona. 
years’ occupation of Spain His victory, won on the 
21st of June, was overwhelming All fie artillery and 
almost all the treasure and stores of the French army fell 
into the hands of the conquerors It only remained for 
Napoleon to commit to Marshal Soult, as his heutenant, 
the task of defending the Pyrenees, and of delivering, if 
possible, the fortresses of St Sebastian and Pamplona, 
whidi Wellington now besieged. Soult’s combats in the 
Pyrenees, and the desperate resistance of St Sebastian, 
prolonged the struggle through the autumn of 1813, and 
cost the English torrents of blood. But at length the 
frontier was passed, and after a snccession of encounters 
on French soil So alt was forced back into his entrenched 
<a,mp at Bayonne. Both armies now rested for some 
weeks, during which mterval Wellington gamed the con- 
fidence of the inhabitants of the district by his unsparing 
repression of marauding, his business-like payment for 
supply, and the excellent discipline which he maintained 
among his soldiers In February 1814 the advance was 
renewed. The Adonr was crossed, and Soult, leaving a 
garrison in Bayonne, fell back on Orthes. At Orthes 
he was attacked and defeated. Bordeaux now declared 
in favour of the Bourbons and admitted the English. 

Soult’s last move was upon Toulouse. Here, after the 
allies had entered Paris, but before the ab^cation of 
Napoleon had become hiown, the last battle of the war 
was fought Peace being proclaimed, Wellmgton tookReturato 
leave of his army at Bordeaux, and returned to England, England, 
where he was received with extraordinary honours. 

After the treaty of Paris (May 30) Wellmgton wasAmhas- 
appointed British ambassador at the French capital sadorat 
During the autumn and winter of 1814 he witnessed aud^*’™' 
reported the mistakes of the restored Bourbon dynasty, 
and -warned his Govemment of the growing danger from 
con^irooies and from the army, which "was visibly hostile 
to the Bourbons. “ The truth is,” he -wrote, “ that the 
king of France -without the army is no king.” Eis 
insight, however, did not extend beyond the circumstances 
immediately before and around him, and he entirely 
failed to apprehend the fact that the great mass of the 
French nation was still with Napoleon at heart. He 
remamed in France until February 1816, when, in con- 
sequence of the return of Lord Castlereagh to England 
to meet the House of Commons, he took that minister’s 
place at the congress of Vienna. AU the great questions 
of the congress had already been settled, and Wellmgton’s 
diplomatic work here was not of importance. Eis im- 
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perfect acqnainlance \7ifch French feelmg 1708 stnkmgly 
proved in the despatch which he sent home on Isg, frying 
The of Napoleon’s escape from Elba. “He has acted,” he 
Handled wrote, “upon false or no information, and the Ving 
(Louis XVni.) will destroy him "without difficulty anti 
in a short time ” Almost before Wellington’s unfor- 
tunate prediction could reach London, Louis had fled 
beyond the frontier, and France was at Napoleon’s feet. 
The ban of the congress, however, went out against the 
common enemy of mankind, and the presence of Wellington 
at Vienna enabled the allies at once to decide upon their 
plans for the campaign To Wellington and Bludier was 
committed the invasion of France from the north, while 
the Eussiana and Austrians entered it from the east Pre- 
parations were pushed forward, and it was supposed that 
the war would be opened by an attack upon AJikce about 
the middle of June, Wellmgton, with 35,000 English 
troops and about 60,000 Dutch, Grermans, and Bel^ns, 
took his post in the Netherlands, guardmg the country 
west of the Charleroi road. Blucher, with 120,000 
Prussians, lay between Charleroi, Namur, and Lidge. In 
the meantime Napoleon had outstripped the preparations 
of his adversaries, and by the 13th of June had con- 
centrated 130,000 men on the northern frontier about 
Philippeville It now became known to the allied leaders 
that large French forces were near at hand, but WeUington 
believed that Napoleon himself was still in Pans, and still 
expected that the war would be opened by a forward 
movement of Schwarzenberg into Alsace. He was, more- 
over, strongly of opinion that, if Napoleon did take up the 
offensive on the north, he would throw himself upon the 
west of the English Ime and endeavour to cut the English 
off from the sea. Persuaded that the danger lay rather 
towards the coast than at the centre of the Anglo-Prussian 
line, he kept his forces farther westward than he would 
have done if he had known Napoleon’s real intentions 
Although the French advance on the centre became 
evident at the front on the morning of the 14th, it was 
unknown to Wellington till the afternoon of the 16th 
(after the Prussians had been driven out of Charleroi) Iffiat 
the French had made any movement whatever. How it 
was that the advance remained unknown to Wellington 
for twenty-four hours has not been explained ; had he 
learnt of it at once, he would probably have been able to 
reach Ligny with sufficient force to turn the Prussian 
defeat into a victory and to end the war at one blow. 
OommencmgMs concentration eastwards twenty-four hours 
too late, he was unable to fulfil his design of assisting 
Blucher. Ney, getting a start on the Brussels road, kept 
the English occupied at Quatre Bras during the 16tii, 
while Napoleon was dealing with the Prussians at Ligny, — 
though the ultimate defeat of the French at Qnatre Bras, 
and Napoleon’s own failure to follow up his victory at Ligny 
by a rapid pursuit, rendered it possible for the allies to 
effect two days later the combination which they had failed 
Waterloo, to effect at Ligny On the morning of Sunday, June 
18, Wellington, assured of Blucher’s assistance, awaited 
Napoleon’s attack on the memorable plain of Waterloo, 
How, at the head of 30,000 English and 40,000 mixed 
troops, he withstood the onslaught of the French axmy, 
and ultimately, in union with Blucher, swept them from 
the field, nee^ not to be recounted here 
Ending his military career with one of the greatest 
achievements in history, Wellington suddenly became, 
from the peculiar circumstances of the moment, the most 
influential poUtician in Europe. The czar and the ^nperor 
of Austria were still at Nancy when Paris surrendered. 
Wellmgton had reason to believe that Alexander bore so 
lie Bom- hostile a feelmg towards Louis XVIIL that, if matters 
bona. were not settled before the arrival of the czar at Paris, the 
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Bourbon dynasty might not be restored at all. He there- 
fore took affairs into his own hands, and concluded an 
armngement whereby the regicide Fouchd, at that moment 
the most powerful man in Paris, was accepted as the 
minister of Louis XVIIL The difficulties which might 
otherwise have been thrown in the way of this monarch’s 
return to the Tmlenes by the troops or by the populace 
of Paris were thus removed; and when Alexander arrived 
he found Louis XVIIL already in possession. The 
negotiation with Fouchd was not a dignified episode in 
Wdlington’s life; he stooped, however, to a somewhat 
humiliating expedient in order to avert substantial 
mischief. The next manifestation of his personal ascend- 
ency was of a finer kind. The conditions of peace vTith CoBdi- 
France hod to be determined by the allies; and, while the 
czar urged that France should be left with undiminmhed 
territory, Prussia demanded, as a guarantee against re- 
newed aggression, the annexation of Alsace and Lorraine. 

The British cabmet at first inchned to the Prussian view. 
Wellington, however, argued strongly for the opposite 
policy. He urged t^t the Bourbon dynasty would be 
hopelessly discredited if its second restoration were ac- 
compamed by the loss of the border provinces ; that the 
allies had in their proclamations distinguished between the 
cause of Napoleon and the cause of the French people; 
and that the French people, by refraining from offering 
any general resistance, h^ shown their practical accept- 
ance of this distmction and so entitled themselves to 
the advantages held out in it. Wellington’s arguments 
brought the English Government round to his own view, 
and so turned the balance in favour of the czar’s pohcy of 
forbearance and against the annexations demanded by 
Prussia The policy which he thus successfully advocated 
has naturally been condemned by most German statesmen 
and historians ; hut its justification is to be found in the 
long continuance of the peace of 1816, a continuance 
which would hardly have been possible if the recovery of 
Alsace and Lorraine had been added to the other motives 
which, during the next thirty years, repeatedly brought 
Fmnce to the verge of war. 

Peace being concluded, Wellington was appointed 
commander-in-cbief of the jomt army of occupation, by 
which it was stipulated that France should be watched for 
the next five years. The administrative duties attaching 
to this post, and the reconstruction of the military frontier 
of the Netherlands, were, however, but a small part of the 
work now imposed upon him. In conjunction, and some- 
times in rivalry, with the representatives of the other 
powers, he observed the course of French politics, coun- 
selhng King Louis XVIII., checking to the best of his 
ability the extravagances of the count of Artois and the 
ultrarioyalist party, and advancing the financial negotia- 
tions with Messrs Baring which enabled the French 
Government to pay the indemnities due from it, and thns 
rendered it possible for the powers to reduce the period 
of occupation from five to three years. When this re- 
duction was first proposed, Wellington had not been con- 
fident of its wisdom; he subsequently became convinced 
that it might he granted with s^ety, and at the congress 
of Aix-la-Chapelle in 1818 he supported the proposal for 
the immediate evacuation of Bi^ce, though this cut 
short by two years his own tenure of an office of almost 
unparalleled influence and emolument. Eetnrning to 
England, he sank into the comparative insignificance of 
master-general of the ordnance, with a seat in the cabinet. 

For the next three years he was little before the world ; 
but in 1822, on the death of Castlereagh, he was sent in 
the place of this minister to represent Great Britam at 
the congress of Verona. The main question before theCongrea 
congress was the policy to be adopted with regard to^fVerona, 

xxrv. 63 
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the Spanish movement, whether called revolutionary or 
constitutional, by which the absolute monarchy of King 
Ferdinand had been overthrown. It was the settled 
policy of the Bntish Government to oppose any joint 
intervention of the powers in Spam , it was not, however, 
known at London before Wellington set out that the pro- 
ject of intervention yet existed anywhere in a definite 
form. In passing through Paris the duke discovered the 
danger to be more immanent than had been supposed; 
he also learnt that, whatever might be the intentions of 
the French Government with regard to intervention in 
Spain by its own army, it was determmed under no 
circumstances to give Russian troops a passage through 
France. No sooner had Wellington arrived at Verona 
than he found that the czar was bent upon obtoming a 
joint declaration of all the powers condemning the Spanish 
constitution, and committing to the Russian army, as the 
mandatory of Europe, the task of overthrowing it. In 
pursuance of his instructions, Wellington now stated that 
Great Britain would rather sever itself from the European 
alliance cemented at Aix-la-Chapelle than consent to any 
snch joint declaration ; and the information which he had 
privately acquired at Paris enabled him to inform the czar 
that his project of employing Russian troops in Spain 
would cectamly be thwarted by France. Armed with 
these two powerful arguments — the one public and ofiBcial, 
the other personal and private — ^Wellin^on had no great 
difficulty m preventing the summary framing of a decree 
against Spain bke that which had been issued two years 
before by the congress of Troppau against the constitution 
of Naples. In this respect the British Government had 
gained its point, but its success was apparent rather 
than real Although the congress of Verona published no 
declaration of joint European action against the Spanish 
constitution, it was not in Welhngton’s power to prevent 
the negotiations which lollowed between the French 
representative and the three Eastern courts. Out of these 
negotiations arose the French attack upon Spam in 1823, 
accompanied by diplomatic action on the part of the 
Eastern powers which rendered the restoration of Spanish 
absolutism more complete and more unqualified than it 
would have been if France had entered upon the work 
entirely alone. 

In the cabinet of Lord Liverpool the influence of 
CSanning had, since Castlereagh’s death, been predominant 
on all matters of foreign policy. Though Wellington 
disliked the tone of defiance frequently used by Canning 
towai^ 6ie autocratic courts, he was sincerely at one with 
Cbnmr^s.3iams1i policy ; he did not oppose his recog- 
nition of the independence of the South-American re- 
publics; and, when Canning, abandoning his pomtion of 
passive neutrality between the Turkish Government and 
insurgent Greece, proposed to attempt joint diplomatic 
action with Russia m hope of terminating the struggle, the 
duke was willing to co-operate in this pohcy within certain 
limits. Canning, while really anxious to assist the Greeks, 
based his new policy officially on the need of preventing 
from acting alone. With the duke, the design of 
putting a check upon Russia was the sole active motive. 
He wed nothing whatever for the Greeks, but he did feel 
anjriuufitto prevent Russia from making their cause a pre- 
text U with the Porte. He therSore consented, on 
^oBs at ccronat^tm of the czar Nicholas in 1826, to carry pro- 

tp Petersburg for the diplomatiB m-operatiou of 
^ Russia aud'Engkiid in bripgmg about a settlement of the 
Gi^eefe jpikbBou, Qn^the 4th of April 1827 the protocol 
of, Sb s%ned,.' by which the two powers 

agreed that the roediaticai of ;^Jaiid should be offered 
to thei, Porter oh.tqrmsiihaif Greece should be granted liwal 
autonomy, but remain part of the Ottoman empire mad 
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tributary to the sultan. No provision was made for further 
action in case the Porte should not accept England’s 
mediation on these terms, nor was employment of force 
even alluded to. Scarcely had this protocol been signed 
when the accession of Canning to the premiership caused 
Welhngton to withdraw from the Government He was 
willin g to serve with Canning under a common leader, but 
would not serve under him. The effect of his withdrawal 
was momentous in its heaiing upon Eastern affairs. 
Canning, freed fiom Wellington’s restraint, carried his 
intervention on behalf of Greece a step further, and con- 
cluded, on the 27th of July, the treaty of London, whereby 
France, England, and Russia bound themselves to put an 
end to the eonfiict in the East and to enforce the condi- 
tions of the St Petersburg protocol upon the belligerents. 
Against this treaty Wellington protested, ou the ground 
that it “specified means of compulsion which were neither 
more nor less than measures of war ” His apprehensions 
were fulfilled by the battle of Navarino. 

Canning died in August 1827, and on the fall of Lord Prime 
Goderich’s cabinet five months later Wellmgton became 
prime minister. He had declared some time before that 
It would be an act of madness for bun to take this 
post , but the sense of public duty led him to accept it 
when it was pressed upon him by tbe king. His cabinet 
included at the first Huskisson, Palmerston, and other 
followers of Canning The repeal of the Teat and Corpor- 
ation Acts having been earned in the House of Commons 
in thn session of 1828, Wellington, to the great disap- 
pointment of Tones like Lord Eldon, recommended the 
House of Lords not to offer further resistance, and the 
measure was accordingly carried through. Soon after- 
wards a quarrel between the duke and Huskisson led to the 
retirement from tbe ministry of all its more hberal 
members. It was now hoped by the so-called Protestant 
party tiiat Wellington, at the head of a more united 
cabins^ would offer a steady resistance to Catholic eman- 
cipation. Never were men more bitterly disappointed. 

The Clare election and the progress of the Cathohe Catholic 
Asjoeiation convinced both Wellington and Peel that the emanoi- 
time had come when Catholic emancipation must beP‘’'^°“* 
granted ; and, eubmitting when further resistance would 
have led to civil war, the ministry itself brought in at the 
beginning of the session of 1829 a bill for the relief of 
the Cfethohcs. Wellington, who had hitherto always op- 
posed Catholic emancipation, explained and justified his 
change of front in simple and impressive language His 
undoubted seriousness and his immense person^ reputation 
did nol^ however, save him from the excesses of calumny 
and mjsinterpreiation, and in order to impose some modera- 
tion upon Ms aspersers the duke thought it necessary 
to send a challenge to one of the most violent of these, 
the earl of Wmchelsea. No mischief resulted from the 
encounter. 

(kitholic emancipation was^ the great act of Wellington’s 
ministry ; in other respects ’his tenure of office was not 
marked by much success Tbe imagination and the 
breadth of view necessary to a statesman of the highest 
order were not part of his endowment, nor had he the 
power of working harmoniously with his subordinates, 

Hia Eastern pohcy was singularly short-sighted. There Eastem 
might have been good reason, from Wellington’s point policy- 
of view, for condemning Canning’s treaty of London ; 
but when, in consequence of this treaty, the battle of 
Navarino had been fought, the Turkish fleet sunk, and 
the independence of Greece practically established, it was 
the weakest of all possible courses to withdraw England 
from its active intervention, and to leave to Russia the 
^ina of a private and isolated war. This, however, was 
Wellington’s policy , and, having- permitted Russia to go 
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to war alone in 1828, notHing remained for him but to 
treat Greece as a pawn in E,nssia’s hands, and to cut down 
the territory of the Greek bngdom to the narrowest 
possible limits, as if the restoration to the sultan of an 
inaccessible mountain-tract, inhabited by the bitterest of his 
enemies, could permanently add to the strength of the 
Ottoman empire. The result was the renunciation of the I 
Greek crown by Prince Leopold , and, although, after the 
fall of Wellington’s ministry, a somewhat better frontier 
was given to Greece, it was then too late to establish this 
kingdom in adequate strength, and to make it, as it might 
have been made, a counterpoise to Euasia’a influence in the 
Levant Nor was the indulgence shown by the cabinet 
towards Dom Miguel and the absolutists of Portugal 
quite worthy of England, That Wellington actively 
assisted despotic Governments against the constitutional 
movements of the time is not true He had indeed none 
of the sympathy with national causes which began to 
influence Bntish policy under Canning, and which became i 
so powerful under Palmerston; but the rule which he 
followed in foreign affairs, bo far as he considered it 
possible, was that of non-mtervention 
Agitation As soon as Catholic emancipation was carried, the 
foi re- demand for a reform of parliament agitated Great Britain 
from end to end. The duke was ill-informed as to the 
real spirit of the nation He conceived the agitation 
for reform to be a purely fictitious one, worked up by 
partisans and men of disorder in their own interest, and 
expressing no real want on the part of the public at 
large. Met with a firm resistance, it would, he beheved, 
vanish away, with no worse result than the possible 
plunder of a few houses by the city mobs. Thus wholly 
unaware of the strength of the forces which he was pro- 
voking, the duke, at the opening of the parhament which 
met after the death of George IV , declared against any 
I'ftll of parliamentary reform whatever. This declaration led to 
the immediate fall of his Government. Lord Grey, the 
chief of the new ministry, brought in the Eeform Bill, 
which was resisted by Wellington as long as anything was 
to be gained by resistance. When the creation of new 
peers was known to be imminent, Wellington was among 
those who counselled the abandonment of a hopeless 
struggle. His opposition to reform made him for a while 
unpopular. He was hooted by the moh on the anniversary 
of Waterloo, and considered it necessary to protect the 
windows of Apsley House with iron shutters. 

Later Eor the next two years the duke was in oppoation. On 
hfe. removal of Lord Althorp to the House of Lords in 

1834, King William IV unexpectedly dismissed the Whig 
ministry and requested Wellington to form a cabinet. The 
duke, however, recommended that Peel should he at the 
head of the Government, and served under him, during the 
few months that his imnistry lasted, as foreign secretary. 
On Peel’s later return to power in 1841 Wellington was 
again in the cabinet, but wi^out departmental office beyond 
that of comraander-m-chief. He supported Peel in his Corn- 
Law, legislation, and throughout ail this later period of 
his life, whether in office or in opposition, gained the 
admiration of discerning men, and excited the wonder of 
zealots, by his habitual subordination of party spirit and 
party connexion to whatever appeared to him the real 
interest of the nation On Peel’s defeat in 1846, the duke 
retired from active puhhc life. He was now nearly eighty. 
His organization of the military force in London against 
the Chartists in April 1848, and his letter to Sir John 
Burgoyne on the defences of the country, proved that the 
old man had still something of his youth about him. But 
the general character of Welhngton’s last years was rather 
that of the old age of a great man idealized. To the 
unbroken splendours of hia military career, to bis honour- 


able and conscientious labours as a parhamentary states- 
man, life unusually prolonged added an evening of 
impressive beauty and calm. The passions excited during 
the stormy epoch of the Eeform Bill had long passed away. 
Venerated and beloved by the greatest and the lowliest, 
the old hero entered, as it were, into the immortality of 
his fame while still among hia countrymen Death came 
to him at last in its gentlest form. He passed away on 
the 14th of September 1852, and was buried under the 
dome of St Pai’s, in a manner worthy both of the nation 
and of the man. His monument, a mere fraction of the 
work originally designed, stands in the chapel at the 
south-western end of the cathedral 

Authorities — ^The Wellington Bespatehes, edited by Gurwood ; 
Supplffinentary Bespatches , and Wellington Bespatches, New Senes, 
edited by the second duke of Wellington. Unlike Napoleon’s 
despatcbes and correspondence, everything from Wellington’s pen 
IS absolutely tmstwortliy • not a word la written for effect, and no 
fact IS misrepresented Almost all the political memoirs of the 
penod 1830-1850 contam more or less about Wellington in his 
later life. Those of Grenlla and Croker have perhaps most of 
interest. (C A P.) 

WELLS, a municipal borough in the county of Somerset, 
England, at the foot of the Mendip Hills, 136 miles west 
of London At present it is a place of little importance, 
except for its cathedral, markets, and assizes. The popu- 
lation of the city (726 acres) in 1881 was 4634. 

The city of Wells is said to have derived its name from some 
springs called St Andrew’s Wells, which dunng the Middle Ages 
were thought to have valuable curative propertiea The mnnia- 
pality, consisting of a mayor, seven aldermen, and sixteen chief 
burgesses, was incorporated by a charter granted hy King John in 
1202. During Saxon times Wells was one of the most important 
towns of Wessex, and m 906 it was made the seat of a bishopric 
by King Edward the Elder About the year 1091-92 Bishop John 
de YiUula removed the see to Bath ; and for some years Wells 
ceased to be an episcopal city Alter many struggles between the 
secular clergy of Wells and the regulars of Batb, it was finally 
arranged in 1139 that the bishop should take the title of “ bishop 
of Bath and Wells,” and should for the future be elected by delegates 
appointed partly by the monks of Bath and partly by the canons 
or Wells. The fovmdation attached to the cathedral church of 
Welle consisted of a college of secular canons of St Aii^tme, 
governed by a dean, sub-dean, chancellor, and other officials. 

!nie existing cathedral, one of the most magnificent of all the 
secular churches of England, was begun by Bisbop Joeelme soon 
after his election to the episcopate in 1220: and the greater part 
of the building was completed before his deam m 1244. According 
to the usual mediaeval practice, the eastern part of the church was 
begun first, and the choir was consecrated for use long before the 
completion of the nave, the western part of which, with the mu- 
nificent senes of statues on the fagade, was earned out during the 
second half of the 13th century, and probably finished about the 
year 1800. The upper half of the two weetem towers has never 
been built. The very noble and well-designed central tower, 180 
feet high, was bmlt early m the 14th century, the beautiful 
octagonal chapter-house on the north side, and the lady chapel 
at the extreme east, were the next important additions in the same 
century The whole church is a building of very exceptional 
splendour and beauty; it is coveied throughout with stone groining 
or vunons dates, from the Early English of the choir to the fan 
vaulting of the central tower Its plan consists of a nave and 
aisles, with two short transepts, each with a western aisle and two 
eastern chapels. The choir and its aisles are of unusnal length, 
and hehmd the high altar are two smaller transepts, beyond which 
IS the very noh Decorated lady chapel, with an ea^ra semi- 
octagonal apse. The mam toWer is at the crossing. On the north 
of the choir is the octagonal chapter-house, the vanltmg of which 
sprmga from a slender central shaft; as the church brionged to 
secular clergy, it was not necessary to place it m its usual position 
by the doistar. The cloister, 160 by 160 feet, extends along the 
whole southern wall of the nava The extreme length of the 
churdh from east to w^ is 371 feet The oak stalls and bishop’s 
throne in ^ the choir are magnificent examples of ISth-eentroy 
woodwork,* still well preserved. 

The great glory of the church, and that whidi makes it unique 
among the many splendid buildings of mediaeval England, is the 
wonderful senes of sculptured figtues which decorate the extenor 
of the west front,— the work of English sculptors of the latter part 
of tbe 13th century, —a series wbich shows that at that time Eng- 
land was, as far as the plastic art is concemed, m no degree infenoi 
to Glennany and France, or oven Italy, if we except the work done 
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by Niccola, the sculptor of the wonderful baptistery pulpit at Pisa. 
The whole of the fatjade, 147 feet wide, including the two western 
towers, IS completely covered with this magnificent senes, there 
are nine tiers of sm^e figures under canopies, over 000 in number, 
mostly large life size, with some as much as 8 feet in height, and 
other sm^er statues; these reptraent angels, samts, prophete, 
kings and queens of the Saxon, Norman, and Plantagenet dynastic, 
and bishops and others who had been benefiujtora to the see. Thera 
are also mrty-eight rehefa mth subjects from Bible history, and 
immense representations of the Iiast Judgment and the Kesnrrec- 
tion, the latter alone containing about 160 figures. The whole 
composition is devised so ns to present a comprehensive scheme of 
theology and histon% evidently thought out with much care and 
ingenuity. As works of art, tiiese statues and reliefs are of very 
high merit, the faces are noble in type, the folds of the drapery 
veiy gracefully treated with true sculpturesque simplicily, and the 
pose of figures remarkable for digiuty The main Imes of the 
sculpture throughout are carefully arranged in a severely architec- 
tonic manner, so as to emphasize and harmonize with the chief 
features of the structure Complete self-restraint is shown In the 
subordination of each part to the general effect of the whole — one 
of the great merits of English sculpture down to the 16 th century 
Of course a great variety of hands and much diversity of workman- 
ship can he traced in tbia majia of sculpture, but in very few cases 
does the work fall conspicuously below the general level of excel- 
lence, and some of the beat figures show the very flower and crown 
of English plastic art, which was reaching its highest point about 
the tune that the west front of Wells was completed.^ 

The interior of the central tower presents an interestmg example 
of the very skilful way in which the mediseval builders could turn 
an unexpected constructional necessity into a novel and beantofiil 
architectural feature. While it was being built the four piers of 
the great tower aidies showed signs of failure, and therefore, in 
order to strengthen them, a second lower arch was built below each 
mam arch of the tower , and on this a third inverted arch was 
added. Thus the piers received a steady support along their whole 
height from top to bottom, and yet the opemng of each archway 
was blocked up in the smallest possible degree. The contrasting 
Imes of these tiiree adjacent arches on each side of the tower have a 
ve:^ striking and graceful effect, nothing similar exists elsewhere. 

On the south sum of the cathedral stands the bishop’s palace, a 
stately moated building, originally built in the form of a guad- 
raugla by Bish^ Jocelrue (1206-1244), and surrounded by alofty 
circuit wall The hah and chapel are very beautiful Btmctnres, ra 
rather later date, mostly of the 14th oontruy 

The vicars* coUege was a secular foundation for two principals 
and twelve vicars; fine remains of this, dating from the 16th cen- 
tury, and other residences of the dergy stand within and near the 
cathedral close; some of tiiese are among the most beautiful 
examples of mediseval domestic architactura which exiat anywhere 
in England. 

The ohurbh of St Cuthbert in Wells is one of the finest of the 
many fine parochial ehutdies in Somersetshire, with a very noble 
tower and spire at the west end. It was originally an Early Eng- 
lish cmcifoim bnflcling, but the central tower fell in during the 
16th oantary, and the whole building was much altered during the 
Eerpemdicifibir period. Though much dams^d, a very interesting 
rer^os exists behind the high altar; erected iu 1470, itconsists of 
a Jesse tw» ” sculptured in rehef. Another very beautiful reredos 
WHS disebvenad in 1848, hidden m the plaster on the east wall of 
theJady chapel, which is on the north side. (J. H. M.) 

WSkiSEDPOOL, or Pool, a market-town and municipal 
and parliamentary borough, in Montgomeryelure, bTorth 
Wales, is situated in the upper Severn valley not far from 
the river, on tiie ShropsMre Union Canal, and on tbe 
Cambrian Railway, 20f miles north-west of London, 8 
north of Montgomery, and 18 west of Shrewsbury. The 
church of St Mary*s, a Gothic structure, restored by Street 
at a cost of £4000, is a building of some antiquity; 
Christ Church, in Powis Park, in the Korman style, was 
erected in 1839, The town-hall, erected in 1873 at a 
cost of £6000, includes a corn and general market- 
hori^, asame dourt^ and assembly rooms. The Powyslaiid 
Musetthij mtaining a collection of local fossils and anti- 
quities and alibr^, waaih 1887 vested in the corpora- 
tion as a free ippblic library and, museum, A mile 
south-west of the town is, Powis Castl^ the fine old 

J See Cackereli, Jeonogr^]^ 9f WeZto (hih., 1851 } Eeynolds, 
JVWs CtJ^, 1881j; and Brifetoi^ WsIXff Qe^, 1821. The stone used 
for this Soulpturs i$ from the* lieighboniing Dotting quaary ; it was 
tmee decorate with gold and cdour, applied on a ground of fine gmo , 
in the usual way. 
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baronial residence of the earl of Powis, and about the 
same distance to the east is Leighton Hall, The site 
of an old moated mound is now occupied by a bowling 
green The flannel manufacture has now ceased, but 
there is a large manufactory of tweeds and woollen shawls 
The population of the municipal borough (area 19,549 
acres) in 1871 was 7370 and in 1881 it was 7107. The 
population of the parliamentary borough (area 6761 acres) 
in 1881 was 6211. 

About 1109 a castle was begun at Welshpool by Cadwygan ap 
Bleddyn ap Oynvyn, and completed by Gwenwynwyn. In 1191 
it was besieged by Hubert, archbishop of Canterbury, and after 
being undermined surrendered, but it was retaken by Gwenwynwyn 
in 1197. It was dismantled in 1288 by Llewelyn, prmce of North 
Woles, and for several generations it remained in the hands of the 
lords of Powis. During the civil war Lord Powis declared for 
the royal cause, but he was taken prisoner, and the castle was 
subsequently demolished. The town was incorporated about 1279 
by the lords of Powis. In 1406 its boondanes were enlarged to 
tte present enormous dimensions, and in 1616 it received a barter 
from James I , which was confirmed and enlarged by Charles II. 
From the 27th of Henry VIII. it has been included in the Mont- 
gomery district of boroughs, which returns one member to pailia- 
ment. The Welsh naTua of the town is Trallwns or Trallwm, 

■WEMOESLATJS (1361-1419), German king, was the 
eldest son of the emperor Charles IV., of the house 
of Luxemburg. He was born lu 1361, and when three 
years of age was crowned as his father's successor in 
Bohemia. In 1376 he was elected king of the Romans, 
and in 1378, on the death of Charles IV., he mounted 
the Bohemian and German thrones. He repeatedly 
thought of going to Borne to receive the impenal crown, 
but this intention was never fulfilled. During bis reign 
there was great confusion both in church and state, and 
he was wholly powerless to cope with the forces of 
disorder. Although not without a rude sense of justice, 
he was of a rough and violent temper, and too fond of 
plMsure to devote much attention to serious duty. The 
cities of Germany, in which were some of the best 
elements of the national life, had been gradually learning 
how to defend themselves by combimng with one another 
against princes and robber knights; and a wise king 
or emperor might with their aid haVe succeeded in 
re-establishing the authority of the crown. Wencealaus, 
however, never understood the importance of the cities, 
and missed every opportumty of winning their friendship. 
At a diet in Nuremberg in 1383 an attempt was made 
to secure the pubhc peace, but the cities, Imowing that 
their liberties were threatened, gave no heed to the 
measures adopted by the diet. In 1381 the Rhemsh 
cities had formed a confederation, and notwithstanding 
the threats of 'W'enceslaus had umted with the Swabian 
League, which was regarded with fear and hatred by 
most of the southern princes. The battle of Sempach, 
in which the Swiss confederates gained a decisive victory 
over the house of Hapsburg, greatiy encouraged the cities, 
but in 1388 a powerful coalition was formed against them, 
and at the battle of Doffingen tbeir troops suffered so 
crushing a defeat that they were rendered incapable of 
further resistanen At a diet held in Eger in 1389 public 
peace was therefore proclaimed, and the cities of Swabia, 
the Itiune country, Alsace, the Wetterau, Eranconia, and 
Bavaria were ordered, on pain of the king’s displeasure, 
to dissolve their alliances. This really meant that the 
princes had both the king and the towns at their mercy. 
iVenceslaUB was not more successful in his native king- 
dom Bohemia than m Germany. In 1393, in the course 
of a struggle with the archbishop of Prague, he shocked 
both friends and enemies by tiie murder of the vicar- 
general John of Pomuk, who, after bemg subjected to 
! torture, was bound and thrown into the river Moldau. 
With fill his faults, Wenceslaus was sincerely anxious to 
check the violence of the Bohemian nobles. They accord- 
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ingly plotted against him, and in Jobst of Moravia, to | 
whom Brandenburg had been given in pledge by Sigismund, 
the brother of Wenceslaus, they found a powerful friend 
and leader Wenceslaus was taken prisoner in 1394, and 
kept for some months in close confinement, and he was set 
free only when the German princes threatened that if he 
were detained the conspirators would be treated as 
enemies of the empire He was unable to recover more 
than the appearance of power, and in 1395 he made 
himself an object of general contempt by selling to John | 
Galeazzo Yisconti, of Milan, the dignity of a duke of 
Lo mbardy. Af ter the defeat of his brother Sigismund, king 
of Hungary, at Nicopolis, Wenceslaus came to an under- 
standing with Jobst, to whom he gave Brandenburg in 
fief, and he afterwards tried to assert authority in 
Germany by summoning a diet at Frankfort, where, early 
in 1398, pubhc peace was once more proclaimed. But 
Wenceslaus could not now undo the results of his 
indolence and incapacity, and when, in association with 
the king of France, he supported a plan for the deposition 
of Popes Boniface IX. and Benedict XIIL, and for the 
assembling of a general council, the spiritual electors and 
Kupert, elector of the Palatinate, resolved that he himself 
should be deposed. These electors met at Oberlahnstem, 
and on the 20th August 1400 a decree depriving Wenees- 
laus of the German crown was read by the elector of 
Mainz as chancellor of the empire. The decree was 
informal, but Wenceslaus was not in a position to set it 
aside, and Eupert of the Palatinate was elected king in his 
stead. Fresh troubles had overtaken him in Bohemia, and 
in 1402 he was made prisoner by his brother Sigismund, 
who kept him m confinement for nineteen months. After 
his release he was not less arbitrary than before, and he 
caused much discontent by encouraging the disciples of 
Huas, whom he supported, not apparently because he cared 
for their doctrines, but because he found it convenient to 
use them as an instrument against the clergy. On the 
death of Eupert in 1410 Wenceslaus, while retaining the 
title of king of the Homans, resigned his claims to the 
imperial dignity in favour of Sigismund, who was elected 
to the German throne Wenceslaus died of a stroke of 
apoplexy on the 16th August 1419 

See Pelzol, LebensgeaeliieMe des rSmixhen und iShmiscJien 
Wenzel (1788-90) ; Weizaacker, DnOsiihe JReudt^Utgsacieii witcr 
KSrng W&nuL (1888-74) ; Lindner, CfesdhicUe des Beutsdien Rencdis 
unter KSmg Wenzel (1875). 

WENDS. See Saxoky, voL xxi. p 353, and Slays. 

WENLOCK, or Much Wbnlook, a market-town and 
municipal borough of Shropshire, England, is situated on 
a branch of the Great Western Eailway, 163i^ miles north- 
west of London, 11 south of Wellington, and 12 south-east 
of Shrewsbury. There are some beautiful remains of the 
old pnory church, including the southern half of the west 
front, three bays of the south aisle, and three sides of the 
south transept. The priory was originally founded as a 
nunnery by St Milburg, granddaughter of Penda, about 680, 
and after being destroyed by the Danes was refounded by 
Leofnc in 1017. Afterward it was remodelled by Eoger 
de Montgomery as a house for Cluniac monks, and rose 
to great magnificence. The church of Holy Trinity is 
Norman and Eaxly English, with portions of Decorated 
and Perpendicular. The other principal public buildings 
are the guild-hall, a quaint old timbered structure, the 
market-hall adjoining (erected in 1879 to harmonize with 
the old building), the com exchange (1852), and the 
museum, occupying the site of the hospital of St John. 
The town is chiefly dependent on its agricnltural trade. 
There are hmestone quarries in the neigbourhood ^ The 
population of the mumcipal borough (the area of which is 
about 33,000 acres and embraces 17 parishes) in 1871 
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was 19,401 and in 1881 it was 18,442. In addition to 
the mumcipal authority the town itself is under the 
government of a local board The population of the 
urban sanitary district (area 9737 acres) in 1871 was 
2531 and in 1881 it was 2321. 

"Wenlock is soul to date from the pre-Roman penod, hut owed its 
nse to importance to the religious foundation of St Milbui-g. It 
received the ^nt of a market from Henry III. in 1224 ^ It was 
incoiporated oy Edward IV in 1448, when it also received the 
privilege of returning memhers to parbamont, but in 1886 it ceased 
to have separate representation 

WENTWOETH, Thomas See Steafford. 

WENZEL, Karl Friedrich (1740-1793), German 
metallurgist, was born at Dresden in 1740. His father 
was a bookbinder, and Wenzel began to learn the same 
trade, but finding it monotonous he quietly left home 
and went to Holland at the age of fifteen In Amsterdam 
he took lessons in surgery and chemistry, and then entered 
the Dutch navy as a surgeon. After some years a sea 
life lost its charm for him, and he resigned, returning 
to his native land in 1766 to complete his chemical 
studies at Leipsic Wenzel now devoted his attention 
to metallurgy and assaying, working for a time with 
grM,t success in the town of his birth He received 
a prize for the best solution of a problem in working 
metals from the Copenhagen Society of Sciences. He also 
made some very careful chemical experiments, particularly 
on the mixture of solutions of various salts, and wrote 
several books on chemical subjects j hia claim for remem- 
brance rests on one of these, Yorlesungen uber die chemisclie 
Verwandtschaft der Korper It was published in 1777 j a 
second edition appeared m 1782, and a third with addi- 
tions in 1800. In 1780 Wenzel received the appointment 
of director of mines at Freiberg from the elector of Saxony, 
and in 1786 that of chemist in the porcelain works at 
Meissen. He died at Freiberg on February 26, 1793. 

The discovery of the law of reciprocal proportions in 
chemistry (see Ohemistey, vol. v. p 463) has been claimed 
for Wenzel as the result of his researches on the affinities 
of bodies; and, on the ground of his work being pnor to 
that of Eichter, and much more accurate thau the earlier 
experiments of Bergmann on the same subject, he has been 
regarded as Dalton’s precursor in laying the foundation of 
the atomic theory. It was pointed out by Hess in 1840 
that this was a mistake, smce Wenzel’s researches led him 
to no definite conclusions as to invariable and reciprocal 
proportions in the combination of acids and bases, but 
rather pointed in the opposite direction. Kopp overlooked 
this criticism in writing hia great GescTiickte der Chemie 
(1844-1847), which has deservedly taken the highest place 
as an authority on chemical history ; and, although in the 
supplementary work published in 1873 he acknowledges 
his mistake as to Wenzel and confirms Hess’s statement, 
the writers of text-books continue in many cases to give 
currency to the erroneous view. 

WEED ATI, a mauufacturmg town of Saxony, is situated 
on the Pleiase, in the industrial district of Zwickau, about 
40 miles south of Leipsic. Its chief industries are cotton 
and wool-spinning and the weaving of cloth; but machinery 
of -TOnous kinds, paper, and a few other articles are also 
manufactured. In addition to the usual schools, Werdau 
contains a weaving-school. The town is mentioned as early 
as 1304, and in 1398 it was purchased by the margrave of 
Meissen, who afterwards became elector of Saxony. The 
population, 4994 in 1834, was 14,638 in 1886 The 
adjoining village of Lenbnitz, with 2400 inhabitants, is 
now practically a part of Werdaxu 

WEEEWOLF. See Ltcaijthropt 

WEEGELAND, Heitbie Amsroiu (1808-1846), Nor- 
wegian poet and prose wnter. See voL xvii. p. 590. 
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WERNER, Abeaham Gottlob (1750-1817), the father 
of German, geology, was bom in Oberlauaitz, Saxony, 25th 
September 1750. The family to which he belonged had 
been, engaged for several hundred years in mining pursuits. 
His father was inspector of Count Solm's iron-works at 
Mehrau and Lorzendorf, and from young Werner’s infancy 
cultivated in him a taste for minerals and rocka The 
hoy showed early promise of distinction In his fourth 
year he had learnt to read, in his fifth he could write and 
cipher, and by the time he was six or seven years old he 
had grown to be a great reader. Already, when only three 
years of age, he h^ begun to collect specimens of stones, 
and, when he could read, one of his favourite employments 
was to pore over the pages of a dictionary of mining. At 
the age of nine he was sent to school at Bunzlau in Silesm, 
where he remained until 1764:, when he joined his father, 
with the idea of ultimately succeeding him in the post 
which the latter held there. In his eighteenth year ill- 
health compelled him to seek the mineral waters of 
Carlsbad. In journejdng thither by way of Ereiberg he 
showed such enthusiasm and knowledge m an excursion 
in that neighbourhood as to attract the notice of the 
officials there, who invited him to attend their mining 
school which had been established two years previously. 
This was the turning point in Werner’s career. He came 
to Freiberg m 1769 when he was nineteen years of age, 
and found the school m its merest infancy. He soon dis- 
tinguished himself by his industry and by the large 
amount of practical knowledge of mineralogy which he 
acquired. In 1771 he repaired to the umversity of 
Leipsic and went through the usual curriculum of study, 
but continued to devote himself with the greatest ardour 
to mineralogical pursuits. While still a student he wrote 
his first work on the external characters of minerals [TTeher 
dxe atcssem KmmeicJien der Foesilien, Leipsic, 1764), which 
at once gave him a name among the mineralogists of the 
day. His friends in Freiberg, who had watched his pro- 
gress with much gratification, called him at the close of 
his college life to be inspector in the mining school and 
teacher of mineralogy there. To the development of that 
school and to the cultivation of mineralogy and geognosy 
he thenceforth devoted the whole of his active and inde- 
fatigable industry. Prom a mere provincial institution 
the Freiberg academy under his care rose to be one of the 
jgreat centres of scientific light in Europe, to which students 
from, all parts of the world flocked to listen to his eloquent 
teaching. He wrote but little, and though he elaborated 
a eomplete system of geognosy and mineralogy he never 
ctfidd be induced to publish it. From the notes of his 
piiinlB, however, the general purport of his teaching was 
l^own, and it widely influenced the science of hra 
time. He had the art of infusing into those who listened 
to him some of his own ardent enthusiasm His disciples 
accordingly left his rooms with the determination to preach 
his doctrine everywhere. Hiey became ardent partisans, 
and carried on an active propaganda m most countries of 
Europe. He died at Freiberg on June 30, 1817 

One of the distinguishing features of ‘Werner’s teaching was the 
owe with which he taught the succession of geological foimaiuons. 
0eNshoWed the ]?o<^ of the earth are nob disposed at random, 
each other m a certain definite cider U^nfortnnately 
tteuad^nov^ enlat^ lus experience by travel, and the sequence 
of rocK-niassa wniwi he had lecognized m Saxony was helieved hy 
hte to ho of xmremi application all over the globe He taught 
the rorito wefcS precipitates of a pruneval ocean, and 
followed each oilter in^aoocearive deposits of world-wide extent. 
Volcanoes wareiegacdaA by Iiim as abnormal phenomena, probably 
due to the combustion of riibtarraiiean bed* of coah Basalt ana 
rimilar rocks, which even thin Were rert^ized by other observers 
IS of igneous orMo, were .liplfevel by hnw to be' water-formed 
iceumnlations of the same anei<fnt ocaap. Wdae one of the 

peat historical controversies of geqli^ , .Wernpr's followers 
ireached the doctnne of the aqueous of foC^, ’ and wera 
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known as Heptunists , their opponents, who recognized the import- 
ant part taken in the construction of tho earth’s crast by subtei- 
ranean heat, were styled Vulcanists Though much of Weiner’s 
theoretical work was erroneous, science is indebted to him foi so 
clearly demonstrating the chronological succession of rocks, for the 
enthusiastic zeal which he infused mto his pupils, and for the im- 
pulse which he thereby gave to the study of geology. 

See S G Frisch, Lebeiubfschreibung A O Wemtrt, Leipsic, 1826 ; Cuvier, 
J^oge do Famer, and LyeU, Princijples of Qeology 

WERNER, Friedeich Ludwig Zachaeias, German 
poet, was born at Konigsberg on November 18, 1768, and 
died at Vienna on January 17, 1823. After an irregular 
life lie joined the Church of Rome m 1809, was consecrated 
priest in 1814, and in his later years was weU known 
as a preacher. As a dramatist he is remembered as the 
originator of the so-called “ fate tragedies ”, see Gbemany, 
vol X p 643. 

WERNIGERODE, a town of Prussian Saxony, about 
12 miles to the south-west of Halbeistadt, is picturesquely 
situated on the Holzemme, on the north slopes of the 
Harz Mountains. It contains several mterestmg Gothic 
buildings, including the fine town-house datmg from the 
14th century. Some of the quaint old houses which have 
escaped the numerous fires that have visited the town are 
elaborately adorned with wood carving. *1116 gymnasium, 
occupying a modern Gothic building, is the successor of 
an ancient grammar-school, which existed until 1825. 
Wooden articles, cigars, and dye-stuffs are among the 
manufactures of the place. Above the town rises the 
chateau of the count of Stolberg-Wernigerode. A pavilion 
in the park contains the library of 96 000 volumes, the 
chief feature in which is the collection of over 3000 Bibles 
aud over 3600 volumes onhymnology. The population 
of Wernigerode in 1885 was 9083 , including the imme- 
diately adjoining villages of Noscherode and Hasserode, 
it was 13,804. 

Wernigerode is the chief town of the county (grafschaft) of Stol- 
berg- Wernigerode, which still retains a few Mreds of nominal in- 
dependence, though really an integral part of Prussia since the 
congress of Yienna. It was originally a tree and independent im- 
perial fief, and rotaiua its peeuliai national colours The county 
has au extent of 107 square miles, with. 26,184 luhahitants, and 
includes the Biocken withm its limits 

WESEL, a strongly fortified industrial town in West- 
phalia, Prussia, is situated at the confluence of the Rhine 
aud the Lippe, 46 miles south-west of Mdnster, and 35 
miles south-east of Nimeguen in Holland. The Rhine is 
here crossed by a large railway bridge and by a bridge of 
boats. The island of Biiderich in mid-stream is fortified, 
and tho town is further protected by detached forts, one 
of which serves as a t^te de-pont on the left bank of the 
Rhine. Wesel contains some quamt old housea with high- 
pitched roofs, and a town-house, dating from 1396, with 
au elaborate faqade The large chuich Of St WiUibrord, 
a handsome late-Gothic edifice, was consecrated in 1181, 
though its present form dates from 1521. Since 1883 it 
has been undergoing a much-needed restoration. St 
Matihew’s church dates from 1472-77. The two Roman 
Catholic churches, the commandant’s house (built lu 1417), 
the Berlin gateway (1722), and the modem gymnasium 
and military hospital are among the other chief buildings. 
Wesel carries on a considerable trade both by railway and 
its two rivers ; wood and fish are perhaps the main exports. 
It has manufactures of wire, leaden pipes, and other metal 
goods, pianofortes, sugar, &c. The population, more than 
half !^man Catholic, was 20,677 in 1885. 

Wesel, formerly known as Lippemunde, was one of the points 
fiom which Charlemagne directed nis operations against the heathen 
Saxona The present name is said to he dei ived. from the numerous 
weasels (Gena , Wiesd) at one time found m the neighbourhood. 
In the Middle Ag«« it was a flourishing commercial town, and a 
member of tho Hanseatic League, and as late as 14S6 a fiee im- 
perial rity. A monument outside the town commemorates eleven 
of Schill a officers who were shot here m 180& after their unsuc- 
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cessful attempt at Stralsund. 'Wesel is occasionally spoken of as 
irntenresel, to distinguish it from Oberwesel, a small town also on 
the Rhino (18 miles aoath-south-east of Coblentz), and also at one 
time a free imperial town 

WESEL, John Kuchrath, of Oberwesel (see above), 
was born in the early years of the 15th century, and died 
under sentence of imprisonment for life on a charge of 
heresy in the Augustinian convent in Mainz in 1481. He 
appears to have been one of the leaders of the humanist 
movement in Germany, and to have had some intercourse 
and sympathy with the leaders of the Hussites in Bohemia. 
Erfurt was then the headquarters of a humanism which 
was at the same time devout and opposed to the realist 
metaphysic and the Thomist theology which prevailed in 
the Ehemsh universities at Cologne and at Heidelberg, 
Wesel was one of the professors at Erfurt between 1445 
and 1456, and was vice-rector in 1458 In 1460 he was 
called to be a preacher either at Worms or at and 

in 14T9, when an old and worn-out man (he was led into 
the room by two Franciscans, and was obhged to support 
himself on a stafE), he w'as brought before the Dominican 
inquisitor Gerhard Elten of Cologne The charges brought 
against him were chiefly based on a treatise, JD& IndulgerU%is^ 
which he had composed while at Erfurt twenty-five years 
before. 

It is somewhat difficult to determine the exact theo- 
logical position of WeseL TJllmann claims him as a 
“ reformer before the Eeformation,” but it is more than 
doubtful that he had that experimental view of the 
doctrines of grace which lay at the basis of Eeformation 
theology. He held that Christ is our righteousness in so 
far as we are guided by the Holy Ghost and the love 
towards God is shed abroad in our hearts, which clearly 
shows that he held the mediseval idea that justification is 
an habitual grace implanted in men by the gracious act of 
God. He seems, however, to have protested against 
certain mediaeval ecclesiastical ideas which he held to be 
excrescences erroneously grafted on Christian faith and 
practice. He objected to the whole system of indulgences; 
he denied the infallibility of the church, on the ground 
that the church contains within it smners as well as saints, 
he insisted that papal authority could be upheld only when 
the pope remained true to the evangel; and he held that a 
sharp distinction ought to be drawn between ecclesiastical 
sentences and punishments and the judgments of God. 

The best account of Wesel is to be found m Ullmann’a ifc/omers 
iqfore tJie Eeformation, His tract on Indulgonces has been pub- 
lished in ■Walch’a Monumenita Meclii JEvi, vol i., while a report of 
his trial is given m Ortum Gralius’s Fasctouhis Eorum 
darim et Fugiendarum (ed. by Browne, London, 1690) 

WESEE (0 Germ. Vimracha, Wtsura} Lat, Visurgu)^ 
one of the chief rivers of Germany, formed by the miion 
of the Werra and the Fulda at Munden, in the Prussian 
province of Hanover, flows to the north and north-north- 
west, and enters the Hortli Sea below Bremerbafen, to 
the east of the Jade Bay The mouth is 170 miles from 
Munden, but the wmding course of the river is 279 miles 
long ; if the measurement be made from the source of the | 
Werra, in Thuringia^ the total length of the stream is 439 ! 
miles. At Munden the river surface is 380 feet above 
sea-level , the most rapid fall in its course is between 
Carlshafen and Miuden in Westphaha, where it descends 
70 feet in 20 miles. Nearly the entire course of the 
Weser lies in Prussia, but it also touches part of Brunswick 
and Lippe, and after flowing through Bremen expands into 
an estuary separating the duchy of Oldenburg from the 
Prussian province of Hanover. Between Munden and 
Minden its course lies through a senes of picturesque 
valleys flanked by the irregular and disjointed mountain 
system known as the Weser Hills ; but after it emerges 
from these mountains by the narrow pass called the “Porta 
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Westphalica,” to the north of Minden, its banks become 
flat and uninteresting. The breadth of the river vanes 
from 110 yards at Munden to 220 yards at Minden, 250 
yards at Bremen, IJ miles at EIsfleth, and 7| miles at 
its entrance into the sea. The Weser on the whole is 
shallow, and navigation on the upper Weser, te., above 
Bremen, is sometimes interrupted for mouths by drought. 
Sea-gomg ships may ascend to EIsfleth, though Bremer- 
hafen is the chief port for large vessels; smaller craft 
may reach Vegesack, and barges of 200 tons make their 
way to Munden. The stream discharges itself into the sea 
amid sandbanks, which leave only a single narrow fairway, 
19-22 feet deep at high water and 12 feet at low water , 
on the upper Weser the navigation of the only available 
narrow channel, which is interrupted by occasional rapids, 
is assisted by locks and wens The Weser drains a basin 
estimated at 18,360 square miles. Its principal tnbutai les 
on the right are the Aller, Wumme, Drepte, Lune, and 
Qeeste, and on the left the Diemel, Nethe, Emmer, Werre, 
Aue, and Hunte. The Werra and Fulda are both navi- 
gable when they unite to form the Weser, the Ailer, 
Wumme, Geeste, and Hunte are also navigable. Beyond 
the junction of the Hunte the Weser, hitherto a single 
stream, is divided into several channels by islands 

The navigation of the "Weser was long hampered by the vanous 
and vexatious claims and rights of the different states through 
whose territories it ran Before 1866 the joint stream, including 
the "Werra and the Fulda, changed its ruler no less than thirty five 
times on its way to the sea In 1823, however, a treaty was made 
establishing a fixed toll and a uniform system of management , thm 
was further improved in 1866 and 1865; and when Prassia took 
possession of Hanover and Hesse-Nassau in 1866 the chief diffi- 
culties in the way of organizing the river-trade disappeared The 
pnucipal town on the "Weser is Bremen (population in. 1885, 
118,043). Other towns past which it flows betwixt Munden and 
theseaare Cnrlshafen, Hoxter, Holzmmden, Bodenwerder, Hameln, 
j Rinteln, "Vlotho, Mmden, Nienhurg, Vegesack, EIsfleth, Braake, 
Blezen, Geestemunde, and Biemerhafen The "Weser gave Dame 
I to a depaitment m the shoit-lived kingdom of Westphalia; the 
chief town was Osnabmek. A canal between the "Wumme and the 
Oete, and another between the Geeste and the month of the Elbe, 
connect the Weser system with that of the Elbe. A canal is also 
bemg constructed from the Himte to a tnhutsuy of the Eras. 

WESLEY, an English family of special ecclesiastical 
distinction, claims descent from the ancient De Wellesleys, 
one of whom, Guy, was made a thane by Athelstan 
about 938, the family seat being at Welswe, near Wells, in 
Somerset. Two brothers, John and Bartholomew, were 
among the ministers ejected for nonconformity in 1662. 

Samuel (1662-1735), son of the above John, was born 
17th December 1662 He was educated at an academy 
at Stepney, London, and in August 1683 entered Exeter 
College, Oxford, as a jpmiper sckolams, shortly after which 
he joined the Church of England, a step which so deeply 
offended his family that they left him henceforth to his 
own resources, WTule still an undergraduate he pub- 
lished Maggots, or Foems m Several Subjects nem' before 
Handled, 1685 He graduated B.A. 1688, was ordained 
priest 24th February 1689, and the following year was 
presented to the living of South Ormshy, Lincolnshire 
In 1697 he removed to Epworth, Lincolushire, where he 
died 25Bi April 1736. Among other worlm he was the 
author of Life of Christ (1693), Elegies m Queen Mary 
and Archbishop Tillotson (1695), History of the Old and 
Hew Testaments in Terse (1704), Fious Communicant 
BngTdly Frepared (1700), and Latin Commentary on the 
Book of Job (1733) After the battle of Blenheim he 
published (1706) a long poem on Marlborough, ot' the 
Fate of Europe, for which Marlborough made him chap- 
lain of a regiment. He had nineteen children, of whom 
three sons, Samuel, John, and Charles, acquired eminenca 

Samuel (1690-1739) was bornin London 10th February 
1690, and educated at Westminster school, where he was 
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nominated king’s sckolar In 1711 he entered Christ 
Ohnrch, Oxford, and on. taking his M.A. degree returned 
to Westminster as tutor He hved on intimate terms 
Tritli Harley, earl of Oxford, Pope, Swift, and Prior, and 
wrote somewhat clever squibs against Sir Eobert Walpole, 
the '^HngSj.and the Low Church divines. They were col- 
lected and published 1736, reached a second edition 1743, 
and were reprinted, with notes by James NichoUa and 
life by W. NichoUs, in 1862 Wesley became master of 
Tiverton grammar-school in 1732, and died there 6th 
November 1739. 

JoHir (1703-1791), brother of the preceding and 
founder of Methodism, was bom, probably at Epworth, 
17th June(O.S, 28th H.S) 1703. There was a tradi- 
tion in the family that he was christened John Benjamin, 
but he never made use of the second name. When 
his father’s rectory was burnt down in 1709 he was 
for a time left in the building, and narrowly escaped 
death. He entered Charterhouse in 1714, whence in 
1720 he was elected to Christ Church, Oxford. In 
1726 he became fellow of Lincoln, and in 1727 graduated 
M A. After acting for some time as Ms father’s curate 
be settled in hTovember 1729 at Oxford, and began to 
take pupils. About the same time, along with his brother 
Charles and others, he commenced that systematic course 
of religions life which led to their being termed by the 
Oxonians Methodists. A full record of the religious 
labours of Wesley is given under Methodism (voL xvi. 
pp. 185-189). In the organization of Methodism he dis- 
played not only extraordinary energy and capacity for 
work but remarkable administrative powers. His oratory 
was colloquial, terse, and homely, but never vulgar, while 
his expressive and refined features and intense yet reasoned 
earnestness enabled him to acquire among his followers a 
personal influence of an unrivalled kind Although from 
overwork or exposure he had one or two serious ihaessea, 
ha generally enjoyed robust health, an experience probably 
partly account^ for by his constant journeys on horseback 
In 1790 he said, “I do not remember to have Mt lowness 
of spirits for a quarter of an hour since I was born ” He 
preached usually at 5 o’clock in the morning, and fre- 
quently twice again in the same day, the number of 
sermona he delivered in a year being over 800. He 
continued his labours almost to the Iwt, but wrote, 1st 
January 1790, *‘I am now an old man decayed from 
head to font.” He died 2d March 1791. Wesl^ 
translated several hymns from the German for the col- 
lections edited by Mm and his brother Charles, but is 
not known to have been the author of any original h3miii3 
Htsots, voI, xii. p 694). The first collection, of 
PscUtm and Jffyims eMted by the brothers appeared 
anonymously in 1738, and a Collection, of Moral md 
Baered Poems, from {he Most Celebrated ArdTwrs, in 1744. 
Wesley has no claims to rank as a thinker or even as a 
theologian, but within certain narrow hmits was a sktiful 
controversialist. He was tixe author of Primitive Phydc 
(1747), Mxplanaiory pfotea on, the New Testament (1766), 
on tPe Old and New Testaments (1764), Doctrine of 
Sin (1767), Survey of the Wisdom of Gfod in 
(1763), Preservative against Unsettled Notions 
m (IfTP), and A Codm Address to our American 

Cdltnie^ He also edited the Christian Library, in 

Mtty volum^.^ Hfe WcrJks appeared in 1818, and an 
eleventh edition^ life by J. Beecham and preface 
by T. Jackson,' ^ h 15 vols., 1866-67. 

Ohabkes (170S-ll78^, of the preceding, was 
born prematurely at EpwoH®, ImJi t^^mber 1708. He 
entered Westminster schooi ,ih ^ vm. admitted a 
Mug's scholar in 1721, and eater^ ^iidsb. Ohnroh, 
Oxford, in 1726. He accompanied hjf^brp^eaq lohn to 
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Georgia in 1735 as secretary to the managing committee, 
having been ordained priest a few days before leaving 
England ; but on account of a strong feeling of opposition 
manifested against him in the religious communities of 
Eredenca he left Georgia for England five months after 
landing To a serious illness which happened to Mm in 
February 1738 he attributed a moral change which he 
associated with conversion and a conscious sense of 
pardon He seconded Ms brother in Ms evangelizing 
labours in England with unceasing diligence, and, al- 
though not possessing Ms brother’s gifts of oratory and 
personal magnetism, contributed by his hymns an element 
of success to the movement of prime and permanent 
importance. He published no fewer than 4100 hymns 
of his own composition, and left about 2000 m manuscript. 
Numerous editions both of the special and general col- 
lections of his hymns have been published. Both as 
regards the number of his compositions and their various 
excellences, he is entitled to the chief place among 
Methodist hymn writers (see Hymns, nt supra). He died 
29th March 1788. His Sermons, with memoir, appeared 
in 1816 ; a Life, by Kev Thomas Jackson, in 1841 , and 
hm Journal, with notes by Eev Thomas Jackson, 1849 

Two sons of Charles Wesley attained eminence as musi- 
cians *—CHABliE3 (1767-1815), organist of St George’s, 
Hanover Square, London, who in 1778 pubhshed Sie Con- 
certos for tiU Organ and'H.arp) and Samuel (1766-1837), 
or^ist of the Chapel EoyaL, noticed below. 

See, in addition to the anthonties already mentioned, the Lives 
by Hampaon (1791), Coke and Moore (1792), Whitehead (1798-96), 
Southey (1820), Moore (1824), Watson (1881), Miss Wod^ood 
(1870), and Tyennan (exhaustive and complete) (1870) , J. Dove, 
Biografhiccd Nistory of the Wesleys (1888), and Q-. J Stevenson, 
Memanala qf the Wesley FamiZy (1876) 

WESLEY, Samuel (1766-1837), musical composer, 
son of Charles Wesley (see above), was born at Bristol, 
February 24, 1766, and developed so precocious a talent 
for music that at three years old he played the organ 
and at eight composed an oratorio entitled Bvtk — a 
fact wMch 13 duly chronicled on a curious portrait, 
painted in 1774, and afterwards engraved, wherein he is 
represented in the childish costume of the period. Though 
suffering for many years from an accidental injury to the 
brain, Wesley was long regarded as the moat brilliant 
organist and the most accomplished extempore fugue- 
player in England. He may indeed be regarded as the 
father of our present style of organ-playing, for he it was 
who, aided by his friends Benjamin Jacob and 0. F. 
Horn, first introduced the worM of Sebastian Bach to 
Enghah organists, not only by his superb playing, but by 
editmg with Horn, in 1810, the first copy of Das wohliem- 
pervrte Clavier ever printed in England. Wesley’s last per- 
formance took place, September 12, 1837, at Christ COiurch, 
Newgate Street, London, where, after hearing the wonder- 
ful performances of Mendelssohn, he was himself induced 
to play an extempore fugue. He died, October 11, 1837, 
leaving a vast number of MS. and printed compositions. 

His brother Charles (1767-1816) was also an accomplished 
organist^ and still more famous was his son, Samud Sebastian, 
(1810^1876), Mns. Boc., and organist of Glonceater cathedxaL 

WESSEL. Wessbltts Qansbobtius ^ was born at Gron- 
ingen in 1400 (Hardenberg), in 1419 (Snffridua Petri), or 
in 1421, and on the death of his parents was adopted by 
a noble lady, Oda (Dlantes, who sent him along with her 
only son to the famous school at Deventer, wMch was 
under the supervision of the Brothers of Common Life, 
and was in close connexion with the convent of Mount St 
Agnes at Zwolle, where then lived Thomas a Kempis, 

^ The suxni^me is from Cansfort or Gbsevort a Westphalian village 
ftom which his family came; the ChrisHan name is the equivalent of 
tlm Greek Basihua 
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the author of the Imitatio Cknsti At Deventer, where 
the best traditions of the 14th-century mysticism were 
still cultivated, Weasel imbibed that earnest devotional 
mysticism which was the basis of his theology and which 
drew him irresistibly, after a busy life, to spend his last 
days among the Friends of God in the Low Countries. 
From Deventer he went to Cologne to bo taught the 
Thomist theology, which was fondly cherished in that 
famous Dominican school ; and there he learnt realism, 
which, although he afterwards became a nominalist in 
metaphysics, sJways coloured his theology. At Cologne 
too he came in contact with humanism. He learnt Greek 
and Hebrew from monks who, it is said, had been driven 
out of Greece. The Thomist theology sent him to study 
Augustine, and his Greek reading led him to Plato, and 
from both of these great thinkers he learnt much that 
went to enrich his own theological system The echoes 
of the din raised in Paris by the disputes between the 
realists and the nonnnalists reached Wessel in Cologne, 
and a desire to mingle in the fray, or perhaps to learn on 
which side truth was, induced him to go to Paris, where 
he remained sixteen years, scholar and teacher. There he 
eventually took the nominalist aide, prompted as much by 
his mystical anti-ecclesiastical tendencies as from any 
metaphysical insight , for the nominalists were then the 
anti-papal party. A desire to know more about humanism 
sent him to Rome, where we find him in 1470 the intimate 
friend of Italian scholars and under the protection of 
Cardinals Bessanon and Della Eovere (afterwards Pope 
Sixtus IV.) It is said that Sixtus would have gladly 
made Wessel a bishop, but that he had no desire for any 
ecclesiastical preferment. From Rome he returned to 
Pans, and speedily became a famous teacher, gathering 
round him a band of enthusiastic young students, among 
whom was Reuchlin. As old age approached he came to 
have a growing dislike to the wordy theological strife 
which surrounded him, and turned away from that uni- 
versity discipline, “non studia sacrarum literarum sed 
studiorum comnuxtm corruptiones ” After thirty years of 
academic hfe he went back to his native Groningen, and 
spent the rest of his life partly as director in a nuns’ 
cloister there and partly in the convent of St Agnes at 
Zwolle. He was welcomed as the most renowned scholar 
of his time, and it was fabled that he had travelled 
through all lands, Egypt as well as Greece, gathering 
everywhere the fruits of all sciences — “a man of rare 
erudition,” says the title page of the first edition of his 
collected works, “ who in the shadow of papal darkn^s 
was called the light of the world.” His remaining years 
were spent amid a circle of warm admirers, friends, and 
disciples, to whom he imparted the mystical theology, the 
devotion to higher learning, and the deep devotional spirit 
which characterized his own life. He died on October 4, 
1489, with the confession on his bps, “ I know only Jesus 
the crucified.” He is buried in the middle of the choir 
of the church of the “ Geesthchen Maegden,” whose 
director he had been. 

Weasel has been called one of the "reformers before the Befor- 
mation,” and the title is a true one if by it is meant a man of 
deeply spiritual life, who protested against the growing paganizing 
of lha papacy, the superstitions and magical uses of the sacraments, 
the aumoiity of ecclesiastical tradition, and that tendency m later 
scholastic theology to lay greater stress in a doctrine of justifica- 
tion upon the instrumentelity of the human will than on the 
objective work of Christ for man’s salvation His own theology 
was, however, essentially mediseval in type, and he never grasped 
that experimental thought of justification on which Reformation 
theology rests. 

See Tita Weaeli GrontngentU, liy Albert Hardenberg', unbllshed In an Incom- 
plete form In the preface to Weasel's collected works, Amsterdam, 161* (this 
preface also contains extracts from the works of several writers who have given 
facts abont the life of Wessel) ; Mnnrllng, Com BUi TJml. do Weueti Qctni- 
/orttf 7Ua, <fcc„ 1881; UUmann, Rtformen before the Reformation <the second 
volume of the Qennan edition Is a second and enlarged, edition of a previous 


work, entitled Johann ITeisef, ein VorgOnger Lutha 1834) ; Friedrich, Johann 
Wesiel, ein Bild aus der Kirehengeschiehte Jet IBten Jahrhunde} ts, 1862 , flltachl, 
BUtorg of the Chritiian Doctrine of Jmtiftcation and Recondltatim (Edln , 1872) 
Weasel's two most important UTitlngs are Ills Ti oatlse on Prayer (JDe Ot atione) 
and his Seala UedUatumit 

WESSEX. See Englan-d, vol. viii. pp. 270, 282 sg', 
and Plate II of same volume. 

WEST, Benjamin- (1738-1820), history and portrait 
painter, was bom la 1738, at Spnn^eld, in Pennsylvania, 
coming of an old Quaker family who had emigrated from 
Buckinghamshire, When a boy of seven he began to 
show hia mchnations to art. According to the well- 
known story, he was sitting by the cradle of his sister’s 
child, watching its sleep, when the infant happened to 
smile in its dreams, and, struck with its beauty, young 
Benjamin got some paper, and drew its portrait The 
career thus begun was prosecuted amid many difficulties, 
but his perseverance overcame every obstacle, and at the 
age of eighteen he settled in Philadelphia as a porfcroit- 
painter. After a short time he removed to New York, 
where he practised his profession with considerable success. 
In 1760, through the assistance of some friends, he was 
enabled to complete hia artistic education by a visit to 
Italy, where he remained nearly three years Here he 
acquired reputation, and -was elected a member of the 
principal academies of Italy. On the expiry of his Itahau 
visit he settled in London as an historical painter. His 
success was not long doubtfuL George III took him 
under his special patronage ; and commissions flowed in 
upon him from all quarters In 1768 he was one of the 
four artists who submitted to the king the plan for a royal 
academy, of which he was one of the earhest members ; 
and in 1772 he was appointed His Majesty’s historical 
painter. He devoted his attention mainly to the pamting 
of large pictures on historical and religious subjects, con- 
ceived, as he believed, in the style of the old masters, and 
executed with great care and much taste. So high did ho 
stand in public favour that on the death of Sir Joshua 
Reynolds, in 1792, he was, elected bis successor as presi- 
dent of the Royal Academy, an office which he held for 
twenty-eight yeara In 1802 he took advantage of the 
opportunity afforded by the peace of Amiens to visit Paris, 
and inspect the magnificent collection of the masterpieces 
of arti pillaged from the gallery of almost every capital in 
Europe, which then adorned the Louvre. On his return 
to London he devoted himself anew to the labours of his 
profession, which were, however, somewhat broken in 
upon by quarrels with some of the members of the Royal 
Academy. In 1804 he resigned his office, but an all but 
unanimous request that he should return to the choir 
induced him to recall his resignation. Time did not at 
all weaken the energy with which he laboured at hia easel 
When sixty-five he painted one of his largest works, Christ 
Healing the Sick. This was originally designed to be pre- 
sented to the Quakers in Philadelphia, to assist in erecting 
a hospital. On its completion it was exhibited in London 
to immense crowds, and was purchased by the Bntish 
Institution for 3000 guineas, West sending a rephca to 
Phikdelphia His subsequent works were nearly all on 
the same grand scale with the picture which, had been so 
successful, but for obvious reasons they did not meet with 
very ready sale. He died in 1820, m his eighty-second 
year, and buried in St Paul’s. 

Since his death West’s reputation has seriously declined His 
works, which fond critieiam ranked during his life -with the great 
productions of the old mastera, are now considered as in general 
formal, tame, wanting that freedom of nature and that hfe 
which genius alone can breathe into the canvas. His Death of 
Wolfe is interestmg as introducing modem costume instead of the 
dasaical draperies which had been previously universal in similar 
subjects by English artists j and his Battle of La Hogue is en- 
tiHed to an honourable place among British historical paintings 
An account of West’s lire was published b^Qalt {The J^c^ess of^ 
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OeniiU) 1816) , and biographies of him occur la Cunningham’s 
Zives of Sminent British Faintera and Eedgrave's Century of 
Painiera qf the English School. 

WESTALL, Eichabd (1765-1836), subject painter, 
■was bora in Hertford m 1765, of a Norwich family. In 
1779 he went to London, and was apprenticed to an 
engraver on silver, and in 1785 he began to study in the 
schools of the Royal Academy. He painted Esau Seeking 
Jacob’s Blessing, Mary Queen of Scots Going to Execution, 
and other historical subjects in water-colour, and some 
good portraits in the same medium, but he is mainly 
known as a book-illustrator. He produced five subjects 
for the Shakespeare Gallery, illustrated an edition of 
Milton, executed a very popular senes of illustrations to 
the Bible and the prayer-book, and designed plates for 
numerous other works. In 1803 he puWished a poem, 
A Day i% Spring^ illustrated by Ms own pencil Hia 
designs are rather tame, mannered, and efieminate He 
became an associate of the Royal Academy m 1792, and 
a full member in 1794; and during his later years he was 
a pensioner of the Academy His last employment was to 
give art instruction to the Princess Yictoria. He died 
on December 4, 1836. His brother, ‘William Westall, 
AR,A (1781-1850), landscape painter, is mainly known 
by his illustrations to works of travel. 

WEST BAY CITY, a city of Bay county, Michigan, 
Gnited States, is situated on the Saginaw river, near its 
mouth, opposite Bay City. The city lies in one of the 
largest lumber districts of the United States, and its 
hdustries consist mamly in manufacturing and shipping j 
u mber . It had a population of 9492 in 1885. j 

WEST BROMWICH, a municipal and parliamentary 
lorough of Staffiord^ire, England, is situated near the I 
dver Tame, and on the Great Western Railway, 6 miles j 
lorth-west of Birmingham, and 133| miles from London, 
[t consists chiefly of one main street, the High Street, 
ipWarda of 1| miles in length The parish church (All 
Smuts, formerly St Clement’s) is of very early origin, 
ind was given by Henry L to the convent of Worcester, 
vMch sul^quently gave it to the priory of SandwelL The 
iresent church, a handsome structure in the Decorated 
ityie, was built in 1871-72. The pnncipal other public 
milings are the West Bromwich district hospital (erected 
u 1867 at a cost of -£9000, and enlarged in 1882 at a cost 
d ;£4000), the town-hall and municipal offices (1875), the 
narket-hall, the free kbrary (1874), and the Liberal club 
(1884). There are two pubhc chanties — the Stanley 
(16X3) and the Whorwood (1614). Since 1880 the town 
has manufactured its own gas, but the water is supplied 
by the South StaJffiordshire Waterworks Company. There 
are several large foundries, smeltiag-fumaces, and forges, 
Wt the staple manufactures are the various kinds of 
implements of wrought-iron used for household, agri- 
cultural, or mechanical purposes. The town also possesses 
brass foundries, maltings, limekilns, and brickyards. There 
are I^e collieries in the neighbourhood The area of the 
municipal and parhamentary borough and urban sanitary 
district is 6719 acres, with a population in 1871 of 47,918 
and in 1881 of 56,295. 

la laSO the manor of West Bromwich was vested, in the barons 
of and in 1293 it descended to Walter de Evereus , in 

1448 jt passed to the Stanleys, from whom it was pui’chased by 
6fr Skelton, solicitor-general to Charles L , and in 1626 it 

came intq th^ possesmon of Bh 0ainiiel Clarke, by whose descendants, 
whdsobae^rtentlyaatttmed the name of Churke-Jervoise, it was sold 
unisas to the eari (ff D^tmoutM West Bromwich was incor- 
porated 18th September 1882. By the Act of 1885 its parhamen- 
taiy r^^esentatma was se|Mirated Trom that of ‘Wednesbury, and it 
was erected into apaiSlainoniairy borough iretuming one member. 

IWTBVHX Baboit (1600-1873), 

was the son of Dr Richard swid was bom at 

Bradford, Wilts* He was in the fiast class in 
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classics and the second in mathematics at Oxford in 1818, 
and was elected a fellow of Wadham College. In 1823 he 
was called to the bar at the Middle Temple On attaining 
the dignity of queen’s counsel in 1840 he rapidly took the 
foremost place at the Chancery bar, and was appointed 
vice-chancellor of the county palatine of Lancaster in 
1851. His most important pubhc service was the reform 
of the then existing mode of legal education, a reform 
which ensured that students before call to the bar should 
have at least some acquaintance with the elements of the 
subject which they were to profess In 1851 he obtained 
a seat in the House of Commons, where he continued to 
sit, first as member for Aylesbury, then as member for 
Wolverhampton, until he was raised to the peerage. 
Attaching himself to the Liberals, he became sohcitor- 
geueral in 1852 and attorney-general in 1856 and again 
in 1859. On June 26, 1861, on the death of Lord 
Campbell, he was created lord high chancellor of Great 
Britain, with the title of Baron Westbury of Westbury, 
county Wilts. The object of bis life was to set on foot 
the compilation of a digest of the whole law, but for 
various reasons this became impracticable. The conclu- 
sion of his tenure of the chancellorship was unfortunately 
umrked by events which, although they did not render 
peraonal corruption imputable to ium, made it evident that 
he had acted with laxity of practice and want of caution. 
Owing to the reception by parliament of reports of com- 
mittees nominated to consider the circumstances of the 
acceptance by him of the resignations of Mr Wilde, the 
bankruptcy registrar at Leeds, and Mr Leonard Edmunds, 
a clerk in the patent office, and clerk of the parliaments, 
the lord chancellor felt it incumbent upon him to resign 
his office, which he accordingly did on July 6, 1865, and 
was succeeded by Lord Cranwoith. After Ms resignation 
he coutittued to take part in the judicial sittings of the 
House of Lords and the privy council until his death. 
In 1872 ha was appointed arbitrator under the European 
Assurance Society Act, 1872, and his judgments m that 
capacity have been collected and published by Mr E. S. 
Reilly. As a writer on law he made no mark, and few of 
his decisions take the highest judicial rank. Perhaps the 
best known is the judgment delivering the opinion of the 
juditaal committee of the privy council in 1863 against 
' the heretical character of certain extracts from the well- 
known publication Essays and Reviews. Hia principal 
legislative achievements were the passing of the Divorce 
Act, 1857, and of the Land Registry Act, 1862 (generally 
known as Lord Westbury’s Act), the lattei of \yMch in 
practice proved a failure. What chiefly distinguished 
Lord Westbury was the possession of a certain sarcastic 
humour; and numerous are the stories, authentic and 
apocryphal, of its exercise In fact, he and Mr Justice 
Maule fill a position analogous to that of Sydney Smith, 
convenient names to whom ‘'good things ” may be attri- 
buted Lord Westbury died on July 20, 1873, within a 
day of the time of the death of Bishop Wilberfoice, his 
special antagonist in debate. 

A Life of Lord Westbury by T. A. Ifasb is now (1888) in tbe 
presa 

WEST CHESTER, a borough and the county seat of 
Chester county, Pennsylvania, United States, is situated 
27 miles west of Philadelphia, lu a thickly settled farming 
region, devoted principally to market gardeiling and the 
dairy industry. Its population m 1880 was 7046, of 
whom 1164 were coloured and 617 of foreign birth. 

WEST DERBY, a township in Lancashire, England, 
now virtually a suburb of Liverpool, about 4 miles north- 
east of Liverpool Exchange. It is cMefly composed of 
houses inhabited by the wealthier merchants of Liverpool, 
The parish church of St Mary was re-erected in 1856 in 
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the Early English style from the designs of Sir Gilbert 
Scott, and has a massive central tower with four pinnacles. 
The Bite of the former church is marked by a cross 
Attached to the church of St James, also a modem 
structure in the Early English style, there is a library of 
1800 volumes In the centre of the old village there is 
an old court-house, erected lu 1662, now belonging to 
the marquis of Salisbury as lord of the manor Croxteth 
Hali,^ the seat of the earl of Sef ton, is in the immediate 
vicinity The population of the uiban sanitary district 
(area 6561 acres) was 27,292 in 1871 and 33,614: in 1881. 

In Saxon times West Derby gave its name to a hundred 
Edward the Confessor bad a castle there, the site of which is 
still called the Castle Hill. In 1266 the manor was bestowed on 
Edmund, earl of Lancaster When Henry de Bolingbroke, duke 
of Lancaster, became king, this and other manors reverted to the 
crown lu the 4th of Charles I it was granted to various cituens 
of London, who resold it in 1639 to James, Lord Stanley and 
Strange. The property of the Stanleys was afterwards partly 
sequestrated and partly alienated 

Plate IX. WESTEEN AUSTEALIA. This British colony, the 
portion of Australia that lies to the west of 129" E long , 
forming considerably more than one-third of the whole, 
has an area of 1,060,000 square miles, is 1400 miles in 
length and 850 in breadth, and has a coaat-lme of 3500 
miles. It is divided into five districts — Central, Central 
Eastern, South-Eastein, North, and Kimberley The 
Central or settled district, in the south-west, is divided 
into twenty-six counties Apart from the coast lands, 
the map presents almost a blank, as the major portion is 
practically a dry waste of stone and sand, relieved by a 
few shallow salt lakes The rivers of the south are small, — 
the Blackwood being the most considerable To the north 
of this are the Murray, the well-known Swan, the Moore, 
the Greenough, and the Murchison, The last is 400 miles 
long. Sharks Bay receives the Gascoigne (200 miles long), 
with its tributary the Lyons. Still farther north, where 
the coast trends eastward, the principal rivers are the 
Ashburton, the Eortescue, and the De Grey Kimberley 
distnct to the north-east has some fine streams, — the 
Fitzroy and Ord and their tnbutaries, on some of which 
(the Mary, Elvira, &c ) are the gold-fields, 250 miles south 
of Cambridge Gulf. The Darling mountain range is in the 
south-west. Mount William leachmg 3000 feet; in the same 
quarter are Toolbruuup (3341 feet), Ellen’s Peak (3420), 
and the Stirhng and Yictona ranges Gardner and Moresby 
are fiat-topped ranges. Jifount Elizabeth rises behind 
Perth. Hampton tableland overlooks the Bight. In the 
north-west are Mount Bruce (4000 feet), Augustus (3580), 
Dalgeranger (2100), Barlee, Pyrton, and the Capricorn 
ranga Kimberley has the Leopold, il'Clintock, Albert 
Edward, Hardman, Geikie, Napier, Lubbock, Oscar, 
Mueller, and St George ranges The lake district of the 
interior is in the Gibson and Victoria deserts from 24“ to 
32“ S The lakes receive the trifling drainage of that low 
region. Almost all of them are salt from the presence of 
salme marl 

OlimcUe — ^With httle or no cold anywhere, the heat of summer 
over the whole area is considerable. Western Australia differs 
from the countiy to the east in having no extensive ranges to 
collect vapour, whflB the trade winds blow off the dry land instead 
of from the ocean ; for these two reasons the climate is very dry. 
Thunderstorms often supply almost the only rainfall m the interior. 
The south-western comer, the seat of settlements, is the only 
portion where rams can be depended on for cultivation, hut even 
Uiere few places have a rainfall of 40 inches. As one goes north- 
ATord the moisture lessens. The north-west and all the coast along 
to Kimberley, with most of that district, suffer much from diyness 
The north-east comes in summer within the sphere of the north- 
west monsoons, though just over the low coast-range few showers 
are known The south coast, exposed to polar breezes, with un- 
interrupted sea, has to endure lengthened droughts. In the Swan 
river quarter the rainfall is in winter, being brought by north-west 
winds, and summer days have little moisture. While the south 
■wind, cools the settled region, it comes over the parched interior to 


the northern lands The hot wind of Swan nver is from the east 
and north-east ; but it is from the south in summer to Kmibeiley 
and the north-west. In one season the land breeze is hot, in 
another cool, b"ut always dry In the year 1885 Perth had a rainfall 
of 29 inches with an evapointiou of 66 The tempeiatuie ranged 
from 34® to 109® in the shade In 1886 theiefelL 32^ inches on 
100 days, while Albany had 82 on 138 daj's, Augusta 46 on 122 
days, and Yoik less than 18 on 81 days Gemldton piort received 
the same as Yoik, hut on 68 days, while Cossack, the pearl port 
of the north-west, had but 9J on 18 days throughout the year. 
Northampton showed 21 Boveiley 14J, and Eucla 9^ inches. 

Geology —The base of Western Austinlia is of granite and its 
kindred formations, which uncleilie Silunan or more ancient locka 
Not only am the piincipal elevation.^ so composed, hut throughout 
the vast extent of bare and stenle laud eastward and inland 
granite is most prominent, rising through recent deposits in knobs 
and tables onward into South Australia. It is the rock of the 
Australian desert The great lake district is a depression, with a 
granite floor permeated with igneous veins, surrounded by isolated 
hills and ranges of the Primaiy and metamorphic rocks King 
George’s Sound and the mountains arouud are granite, as also are 
disjointed ranges northivard to Sharks Bay The stiearas in the 
north-west, as well as the Lyons and Gascoigne, take their rise 
among the old igneous and Palseozoic formations Kimberley is 
full of similar rocks. The upper Irwin has gametifeious gramte 
Granite, both on the south and western shores, supMrta the recent 
deposits of calcaieouB and arenaceous material. The horizontal 
sandstone of the interior and the flat-topped hills of sandstone rest 
upon the gramte The and region around Sharks Bay, glistening 
with limestone and sand, has the ancient stone for a foundation, 
upon which coralbne forma built their reefs All sorts of meta- 
morphic rocks prevail m the Leopold, Weld, and other ranges of 
Kimberley Quartz veins are common m the hills. Camondge 
Gulf 13 hned with quartzose gnt embodjnng rock crystal, and the 
Blackwood river with gneiss Poiphyry appears at York, on 
the Murchison, and elsewhere Blue slate occurs on the Canning 
at Champion Bay, and on Hampton Plains. Caibomferoua rocks 
are present near the Iiwin, Canning, Fitzroy, and Murchison Mr 
Hacumaii traced them north-east over 1500 squaie miles, heanng 
coal plants Secondaiy formations are raie a deposit of Oolite 
400 feet thick is reported from the Murchison Tertiary beds of 
limestone are more plentiful, generally seen near the coast, 
otliers of a coralline nature are more recent Arenaceous lime- 
stone cliffs nse two to four hundred feet along tha southern shore 
for hundreds of miles, and similar stone is seen at the junction 
of the Fitzroy and the Margaret. Tha spinferous sandstone 
on the Denison Plains of Kiniberley, like that of the Moresby 
range, is doubtless Paleeozoic. The desert sandstone, so easily 
decomposed to furnish nwving sand-dunes, la regarded as Miocene 
by Prof Tate. Freemantle stands upon a recent calcareous sand- 
stone Koebume is similarly situated The south-west abounds 
in calcareous accretions Cape Arid stops with its granite the 
progress of Tertiary beds. Tertiary agates and jaspers occur on the 
Om and the Ashbuiton Three terraces lead from the calcareous 
mud of the north-west shore to the granite of Mount Bruce. 
Nuyt’s Land is probably Pliocena Volcanic rocks of various ages 
have burst through olher formations, from Kimberley down to 
King George’s Sound. Basalt runs under the hmestone ot Bunbury, 
and even nses in pillars, it is in sconaceoos dykes at King Sound. 
Columnar greenstone occurs about Cape Leeuivin and Cape Natu- 
laliste, whilQ greenstone dykes yield copper in the Champion Bay 
distnct Theie is a sort of Giant’s Causeway at Gdographe Bay. 
Dampiev Archipelago, Nickol Bay, the sources of the Fortescue 
and the Da Grey, Glenelg river, Camden harbour, Mount Waterloo, 
Fitzroy liver, and the gold field all show traces of volcanic action 
Of the geology of three-fouiths of the colony, however, we know 
scarcely anything The presence of a now carbonaceous mineral 
called chftonite has been recently determined by Mr L Fletcher in a 
meteonte brought by the Rev. Mr Nicholai from Western Austraho. 

Minerals — ^The earliest mines were of lead and copper m Victoria 
district, the ore being sent to Geraldton, the port of Champion 
Bay, 30 miles from the Northampton mines of silver, lead, and 
cop]»r Berkshire valley has in addition plumbago, the Irwin 
antimony, and Woongong silver The Geraldine lead and silver 
ores were first worked in 1845, and produced £43,000 in 1878. 
Wheal Fortune and Tortura mines are of silver-lead j Gehra, Wheel 
Alpha, and Narra Narra of copper. Iron ores are abundant , they 
are magnetic at Mount Magnet Coal has not yet been found in any 
quantity. Oarboniferons rooks are seen in several places, and fair 
specimens of coal have been obtamed. A semi-bitummous mineral 
near the Swan and the Murray yields a pale oil, which would serve 
to varnish wood. Gold, long looked for, has been found in Kim- 
berly; and diggers rushed to the country about the Margaret, Mary, 
and Elvira nvers. The majority did not find returns equal to expen- 
diture; but auriferous quartz of great nehness has been reported 
recently The proclaimed gold-field lies between 16“ and 19^® 3., 
126® and 129° E, Budding stone xs found of many varieties. 
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AgrvniUure — ^This was once confined to the Swan river quarter, 
but 13 rapidly extending northward in Victoria distnot, whero the 
land is free of tiniber, though the rainfall ia very light. In 
Kimberley tropical produce, especially arugaTj cotton, apices, and 
nca, can be readily raised. The south-west is essentially a fann- 
ing country, but the soil is generally sandy. In 1886 86,248 acres 
were in crop (hay 25,718; wheat, 24,043 ; bailey, 5186, oats, 
1766; maize, 171, potatoes, 856, green forage, 1075; vines, 649) 
No settlement has a finer variety of fruits, and both wine and 
raisins are being exported. The cottage homeatehds aie surrounded 
with pleasant gardens, vineyards, and orohaids 

Lvw Stock. — Timber was too thick in the old settlement for 
flocla and herds, the squatting districts are eastward of the divid- 
ing range and north of the Swan. The want of water both eastward 
and northward stops progress, hnt sheep stations are established 
in oases of reputed eastern deserts. The north-west, in spite of 
drought, IS a favourite locality for squatters , but the better- 
watered Kimberley is regarded as the moat hopefuL At the 
begmning of 1887 129,219,079 acres of the available country 
were leased by 6469 persons, at the rental of £78,868, averaging a 
little over half a farthing an acre. The horses numbered 38,860; 
oatde, 88,264; sheep, 1,809,0/1 ; pigs, 24,666 , goats, 6301. Some 
partS) cTixefiy in the south-west, are troubled with poison plants 
Bonngs m ill-watered places, as the southern and central distncta, 
furnish water for stock. The Angora goat has been a succesa there 
Kahbits already begin to trouble squattera In proportion to inha- 
bitants, Western Australia has advanced m pastoral pursuits beyond 
its neighbours, excepting in the qnahty of stock and the get-up of 
wooL Of 678,400,220 acres in the colony only 1,861,742 are 
alienated, though 180,000,000 are leased out by Government. The 
land laws are liberal. Lessees have pre-emptive nghts over parts 
of mns at 68. per acre, withm a certain, period Inferior land is 
much cheaper. Kimberley leases are for not lean than 60,000 acres 
at 10s. rent per 1000 acres,— this bemg the best pastoral country. 
A certain limited amount of stock is required according to acreage 
and distnek Poisoned land can he leased for tweniw-one years 
at £1 rent per 1000 acres, when the area is granted free if it be 
fenced and the poison, plants eradicated ; a licence, for that term, 
of such, land, costa oue-mghidi of that rent. The break-up of the 
extensive original grants is still essential to further progress. 

jRortt.— Judged by its vegetable forms, Western Australia would 
seem to be older than eastern Aostralia, South Aust-aha being of 
intermediate age. Indian relations ap^r on the northam side, 
and South Amcan on the western. There are fewer Antarche 
and Polynesian rapresentatves than in the eastern colonies 
European forms are extremely scarce. Compared with the other 
side of Australia, a third of the genera on the south-west are 
almost wantmg in the south-east, in the latter, 66, having more 
than ten species each, have 1280 ^cies ; but the former has as 
many m 66 of its 80 genera. Of those 65, 86 are wanting in the 
souih-east, and 1 7 are absolutely peculiar. There are fewer natural 
or^rs and genera westward, but more species. Baron Von Mudler 
declared that “nearly half of the whole vegetation of the Austra- 
lian contittent has been traced to within the boundaries of the 
Western Australian territory.” He includes 9 i/a?i«Eca», dJ^ujpkor- 
H/fcesB, 2 BuMcuxm, 9 JProteaeece, 47 Zegtminom, 10 Myrtaeem, 32 
OomjoositSB, 8 ZcAvita,8 Cyptsraeeas, 13 OonvolvtUacea, 16 Q}(mxnm, 
3 JhUeti, 10 Amaraaiha^. Yet over 600 of its tropical species 
are ideuMed with those of India or Indian islands. While seven- 
tenths «f the orders reach their maxiinnm. south-west, three-tenths 
do so south-east. Cypress pines abound in the north, and ordinary 
pines in Bottnest I^nd, Saudfdwood (Sa-nialum eygnanm) is 
exported. The goaty stem baobab ^AtUamnui) is in the tropics 
XanilumhcBa, the grass tree, abounds in sandy districts. IMfangrova 
bark yields a purple tan Palms and zamias begin in the north- 
west. The Mclale^ioi Lcucadsndron is the paperbark tree of settlers 
The rigid-leafetl Banksia is known as the honeysuckle. Casiicurvm 
are the he and she oaks of colonists, and the Exocarpvo is their 
cherry tree, Beaufifnl flowering shrubs distinguish the south- 
west; and the deserts are all ablaze with flowers after a fall of 
rain. Poison 2 dants are generally showy leyvmrnoaie, Sida, and 
the Qastrololiium. 

The timber trees of the south-west are almost unequalled. Of 
tbs Snealypts, the jarrah or mahogany, E. marginata, is first for 
vahtp. It runs over five degrees of latitude, and its wood resists 
the teredo and the ant Sir hfalcolm Fraser assigns 14,000 
square miles to the jarrah, 10,000 to E vim.ina.lis, 2300 to the 
kani eolQSm or E, dvmm/lor), 2400 to York gam (E. loxo- 
800 to thO red gum {E coioj^hylla), and 600 to tuart or 
native pear' {E gov^p'hx^lict,la). Not much good wood is got 
witirin 20 mflw of the coast, .The eoachbuilder’s coornp rises over 
SOO feet jfqmishea gpod timber and nch oil An ever- 

fnereosing trade is done in the timber of the sontb-westem forests. 

Ecf/itna, — ^Among the mammals are the Uacropvz gigomtffiis, M. 
trma, M. deam, It. braehyvjrm, JOagorche^ faswxtus, B^ngus 
pmmllaUt, EKalmgista JPse:udotdi4aw eoo^ Easgurm 

geoffroyi, Tarsipes toskretm, Anttekvnva acedia, PerameUa 


obeaula, JPerameles my amnia, Eyrmeedbius faaciatus. Fossil forms 
partake of the existing marsupial character, Bi^otodon, being allied 
to the wombat and kangaroo. Nail-beanng kangaroos are in the 
north-west ; the banded one, size of a rabbit, is on Sharks Bay 
Nocturnal pbalangers live in holes of trees or in the ground. 
Ckmivorous are found in south-west There are three 

kinds of womW. The rock-loving marsupial Osphrwnter is only 
in the north east, and Peramdea 'bougairmllet at Sharks Bay The 
dalgyte or Bdrogale lagotia is at Swan nver and Eypnprymwua in 
the Mxith The colo^ has only two species of wallahies to five m 
New South Wries. The Halmaturva of the Ahrolhos is a sort of 
wallaby ; a very elegant species is 18 inches long. The pretty 
brmnvda, 3 inches long, lives on stamens and nectar, like the 
Tarnpes, having a brush at the tip of its tongue ; its tail is pre- 
hensile The hnxe-like Zagorcheatss faaeicUtia is a great leapei. 
The Eapalotia of the interior has nests in trees Beaver rats and 
other small rodents are troublesome, and bats are numerous The 
dingo is the wild dog The platypus {Ormthorhynch-ua) and the 
Eehtdna are the only forms of the Monotremata. The seal, whale, 
and dugong occur in the adjacent seas 

The west is not so nch as the east of AustraLa in birds Many 
forms are absent and others but poorly represented, though some 
are peculiar to the west The timbered south-west has the greatest 
variety of birds, which are scarce enough in the dry and treeless 
interior Of lizards the west has 12 genera not found in esstem 
Australia Of snakes there are but 16 species to 8 in Tasmania 
and SI m New South Wales While the poisonous sorts are 2 to 1 
in the east, they are 3 to 1 in the west. The turtle is obtained 
as an article of food The freshwater fishes are not all like those 
of the east They include the mullet, snapper, ring fish, ^aid 
fish, bonita, rock cod, shark, saw fish, parrot fish, and cobbler. 
Under the head of fishenes may be mentioned the pearl oyster, 
which IS dived for by natives at Sharks Bay ; the trepang or 
bSche-de-mer is also met with in tiia north Insects are well repre- 
sented, especially Coleoptera, Lepidaptera, Eymmoptera, EimvpUra, 
SDdlhpiera. 

i Trade (mi QoTTvnierce — Safe Larbours are few, ana hniidreds of 
mil® of the eoastiline are without shelter for a vessel. The 
coasting traffic, until recently, was confined to the south-west, 
from the Sound to Victoria dietnot ; but wool is now shipped at 
the north-west, os well as pearls, while _wool, pearl sheila, hides, 
tallow, and gold are claiming attention in the tropical north-east 
The imports for 1886 amounted to £768,011, of which £347,916 
came from the United Kingdom, and £896,871 from other British 
ptssessions, principally the neighbouring colonies and India. The 
exports reached £680,392,— the mam items being wool (£822,678), 
shells (£104,964), guano, timber, sandalwood, pearls, lead, copper, 
manna gum, aud gold Of these exports, £605,381 went to Great 
Bntain, and £92,715 to other Bntish ports 

Indnatnea —’TYio pastoral industry occupies tlio first place 
FisLnes are taking an important position (pearl shell, b^che-de- 
mer, and preserved or tinned fish) Mondurab, at the mouth of 
the Murray, and Freemantlo have preserving sheds for mullet and 
snapper Qnano beds are worked to much advantage at the Lace- 
pedo Mes. Salt is produced largely at Bottnest Island. Eoisms 
are dried, and the oil of castor trees is expressed. The mulbcny 
tree succeeds well, and sericulture is making progress. Dugong oil 
IS got from Sharks Bay Honey and wax are becoming valuable 
exports , from the abundance of flowers the hives can be emptied 
tmce a year Manna and gums of various kinds are among the 
resources of the country. Among the wines made are the Eieshng, 
Burgundy, Sweetwater, Hock, and Fontainebleau. 

Bo/zda and Bailways . — Excellent roads were made during the 
period of convict labour. The northern railway from Nortbamjiton. 
mines to Port Geraldton is 86 miles long The eastern line is from 
Ikeemantle through Perth to Guildford (20 miles) and to Beverley 
(90 miles). A concession of 12,000 acres per mile is brmging the 
rail from York northward to Victona distiict, and from Beverley 
southward to Albany on King George's Sound Cominunication 
between the several ports is conducted by steamers, which have 
been aided by anetate subsidy 

Adnrnmtration , — 'Westem Austraha is a crown colony, adminis- 
tered by a Bovemor, his executive council, and a legislative council 
partly nominated by the governor. The colonial revenue for 1887 
amounted to £461,822, tlie expenditure to £466,897, 

Sdvaitvm , — As m other colonies, the denominational system 
formerly prevailed ; but lately an effort has been made to have 
wtiblio schools on a broader basis The state m 1886 granted 
£7606 for 8169 scholars in the public schools, and £1416 for 1889, 
principally Boman Catholics, in the assisted schools The Perth 
Iiigwirer was the first newspaper ; there are now 11 in the colony. 

Pojwferion.— Of the 42,000 inhabitants 7000 are in Perth, tiie 
capit^ 6000 in Freemantle, 1000 at Albany, 900 at York Some 
trouble from the abongines was experienced by settlers at first, hut 
MOW many of them are useful upon stations, maldpg good shepherds. 
A successful mission for natives has been conducted for many years 
at NewNorcia, about 80 miles north of Perth, by Spanish monks. 
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Eistory — Both the western and northern coasts of the colony 
aia pretty accurately laid down on maps said to date from 1540 
to 1650, where the western side of the continent terminates at 
Cape Leeuwen The discovery of the coast may be attiibuted to 
Portuguese and Spanish navigators, who were in the seas northward 
of Australia as early as 1520 The next visitors, nearly a century 
later, were the Dutch Edel explored northward in 1019, and 
De Witt m 1628. The “Guide Zeepaard” in 1627 sailed along 
the south coast for 1000 miles, the territory being named Huyt’s 
Land Tasman made a survey of the noith shore in 1644, 
but did not advance far on the western border. Dampier was 
off the north-west in 1688 and 1696, naming Sharks Bay Van- 
couver entered Kmg Geode’s Sound lu 1701 The Fiench, under 
D’Entrecasteaux, were off ’Western Australia in 1792 , and their 
commodore Baudin, of the “G4ographe” and “Naturaliate,” in 
1801 and 1802 made important discoveries along the western 
and north-western shores. Captam Flinders about the same 
tune paid a visit to the Sound, and traced Nuyt’s Land to 
beyond the South Australian boundary, Freycinet went thither 
in 1818 Captain King surveyed the northern waters between 
1818 and 1822 

The earheat settlement was made from Port Jackson, at the end 
of 1826, Owing to a fear that the French might occupy King 
George’s Sound, Major Lockyer earned thither a party of convicts 
and soldiers, seventy-five in all, and took formal Bntish possession, 
though Vancouver had previously done so Yet the Dutch had 
long before declared New Holland, which then meant only the 
western portion of Australia, to be Dutch property. This convict 
establishment returned to Sydney in 1829. In 1827 Captain 
Stirlmg was sent to report upon the Swan river, and his narrative 
excited such interest in England as to lead to au actual free settle- 
ment at the Swan nver Captain Freemantle, R N , in 1827 took 
ofiBeial possession of the whole country Stirling’s account stimu- 
lated the emigration ardour of Sir F Vmcent, and Messrs Peel, 
Maequeen, &c , who formed an association, seeming from the Biitish 
Government permission to occupy land in Western Australia pro- 
portionate to the capital mvested, and the number of emigrants 
they despatched thither In this way Mr Peel had a grant of 
250,000 acres, and Colonel Latour of 108,000 Captain (afterwards 
Sir James) Stu’lmg was appointed lieutenant-govemor, arriving 
June 1, 1829. The people were scattered on large grants. The 
laud was poor, and the forests heavy , provisions were at fe.mine 
puces ; and many left for Sydney or Hobart Toivn The others 
stiuggled on, finding a healthful climate, and a soil favouring 
frmts and vegetables, whilst their stock grazed in the more open 
hut distant quaiters The overland journey of Eyre from Adelmde 
to King Georm's Sound in 1889-40, through a waterless waste, dis- 
couraged settlers ; but Grey’s overland walk m 1888 from Shaiks 
Bay to Perth revealed fine nvers and good land m Victoria district, 
subsequently occupied by farmers, graziers, and miners Com- 
manders 'Wickham and Stokes about that time made discovenes on 
the nortlieru coast. Eoe was an active explorer, aud Austin in 
1854 investigated the country to the eastward. F H. Gregory 
traced the Gascoigne in 1867, and made known superior land to 
the north-west about Nickol Bay four years later Anstm in 1864 
saw a good future for the Glenelg distnet, previously described 
by Grey. A. Gr^ory was at the north-east in 1856, and J. Forrest 
in 1870 proved IbB way along the south coast to be no hopeless 
desert. Giles crossed from the east Miyor Warburton m 1878 had 
severe trials with his camels before reaching De Grey nver from the 
east The Messrs Forrest suffered much in another attempt to 
penetrate the eastern barren country. A Forrest had a successful 
tour m 1877 through the Kimbm-ley province, two years later he 
made the connexion hetiveen Kimberley and the north-west The 
difficulties of the settlers had compelled them to seek help from 
the Bntish treasury, in the offer to accept convicts. These came 
m 1860 , but transportation ceased m 1868, in consequence of loud 
protests fi:om the other colonies. Seeking responsible government, 
the settlers were told in 1888 that, if this were granted for the 
southern part, the north would still be retained as a crown eobny. 
The discovenes of lead and copper, and lately of gold, must increase 
the workmg commnnity, while the newly opened pastures have 
brought in a great accession of stockholders. Settlers are amving 
from South Australia and other colomes, so that the prospects of 
■Western Australia are hnghtenmg. (J. BO ) 

"WEST HAM, an eastern suburb of London, in the 
county of Essex, which gives its name to an extensive 
parish, urban sanitary district, and parliamentary borough 
stretching north and south from Waustead and Leyton to 
the Thames, aud east and west from Little Ilford and East 
Ham to the river Lea "West Ham proper is situated on 
the main road between Stratford aud Plaistow, three- 
quarters of a mile south-east of the Stratford station on 
the Great Eastern Railway, but the original village is now 
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comjiletely absorbed in the new buildings which have 
sprung up around it. The church of All Saints has an 
Early English nave and a good Perpendicular tower, but 
the aicbitecture of the remainder of the building is non- 
descript and incongruous. Some mural paintings have 
within recent years been laid bare, and there are a number 
of old monuments. Among other public buildings are the 
West Ham, Stratford, and South Essex dispensary (1878), 
and the conference hall for public meetings. There are a 
cousiderable number of chanties. West Ham park, 80 
acres in extent, was opened 20tb July 1874 at a cost of 
£25,000 A large public cemetery was consecrated in 
1857, and there is a Jews’ cemetery The northern main 
sewer of the metropolitan mam drainage system traverses 
the parish, the chief pumping station being at Abbey 
Mills. In 1762 West Ham 700 bouses. Morant, in 
his of UsseXf 1768, describes it as the “residence 

of considerable merchants, dealers, aud industrious artists ” 

Since then its character has completely changed, aud it is 
now a busy industnal district, its prosperity being in a 
large degree traceable to the formatiou of the Victoria and 
Albert docks at Plaistow. It possesses large chemical 
works, match works, candle factories, manure works, flour- 
mills, cocoa nut fibre factories, patent leather cloth fac- 
tories, smelting works, and copper works The population 
of the parish, urban sanitary district, and parliamentary 
borough (area about 6390 acres) in 1871 was 62,919, and 
in 1881 it was 128,953. 

At the time of the Conquest ‘West Ham belon^d to Alestan 
and Leuied, two freemen, and at Domesday to Ralph Gemon 
and Ralph Pevorel "West Ham village was included in the part 
which descended to the Qernons, who took the name of Mont- 
fichet. It received the grant of a market and annual fair in 
1263, but these have not been kept for many yeara. The lord- 
ship was mven to the abbey of Stratford, and, passing to the 
Clown at the dissolution, it formed part of the dowry of Cathorme 
of Foitu^l, and was therefore c^ed the Queens Manor. In 
1885 the urban sanitary district was erected into a parliamentary 
borough, returaing two members for the Northern and Southern 
Divisions respectively 

'WEST HOUGHTON, a township of Lancashire, Eng- 
land, on the Lancashire and Yorkshire Railway, 6 miles 
west-south-west of Bolton, 16 north-west of Manchester, 
and 6 east-north-east of 'Wigan. The church of St Bar- 
tholomew was rebuilt in 1870 m the Gothic style at a 
cost of £6000. There are coal-mines in the neighbour- 
hood, and the town possesses a silk factory, pnnt-works, 
and cotton-mills The population of the urban sanitary 
district (area 4341 acres) m 1871 was 6609 and in 1881 
it was 9197 

■Wfflt Houghton before the time of Richard II. was a manor 
belonging to the abbey of Cockersaud. It was confiscated at the 
Reformation, and since then has been vested in the crown. It is 
now held by the representatives of the late Colonel 'Wilbraliam. 

The army of Pnnee Rupert assembled on 'West Houghton moor 
before the attack on Bolton 

WEST INDIES This important archipelago received piates3 
the name of the West Indies from Columbus, who hoped 2^ 
that, through the islands, he had found a new route to 
India. It IS also sometimes known as the Antilles (a 
name, however, more properly applied to a part than to 
the whole), as Columbus, on his arrival here, was supposed 
to have reached Antilla, a fabled country, said to he far 
to the westward of the Azores, which found a vague and 
Tiucertain place on the maps aud charts of many geo- 
graphers before that time Columbus first landed on St 
Salvudor, or Watliug Island, named by the natives 
Guanahani, and several voyages to this new land were 
made in rapid succession by the great discoverer, resulting 
in the finding of most of the larger islands, and a more 
intimate knowledge of those already known The import- 
ance of its latest possession was at once recognized by the 
court of Spain, and, as a first move towards tuinmg the 
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West Indies to profitable account, numbers of tlie natives, 
for tlie most part a harmless and gentle people, were 
shipped beyond seas and sold into slavery, others being 
employed in forced labour in the mines which the 
Spaniards had opened throughout the archipelago, and 
from which largo returns were expected. Thus early in 
its history began that traffic in humanity with which the 
West-India pb.ntatxons are so widely associated, and which 
endured for so long a time. Goaded to madness by the 
wrongs inflicted upon them, the aborigines at last took 
arms against their masters, but with the result which 
might have been expected — their almost utter extirpation. 
Many of the survivors sought release from their sufferings 
in suicide, and numbers of others perished in the mines, 
so tibat the native race soon almost ceased to exist. Spam 
was not long allowed to retain an undisputed hold upon 
the islands : British and Dutch seamen soon sought the 
new region, accounts concerning the fabulous wealth and 
treasure of which stirred all Europe, and a desultory 
warfare began to be waged amongst the various voyagers 
who flocked to this El Dorado, in consequence of which 
the Spaniards found themselves gradually but surely 
forced from many of their vantage grounds, and compelled 
very materially to reduce the area over which they had 
held unchecked sway The first care of the Enghsh 
settlers was to find out the real agricultural capabihties of 
the islands, and they diligently set about planting tobacco, 
cotton, and indigo. A French West India Comjjany was 
incorporated in 1625, and a settlement established on the 
isknd of St Christopher, where a small English colony 
was abeady engaged in clearing and cultivating the 
ground , these were driven out by the Spaniards m 1630, 
hut only to return and again assume possession. About 
this time, also, the celebrated buccaneers, Dutch smugglers, 
and Britmh and French pirates began to infest the neigh- 
bouring seas, doing much damage to legitimate traders^ 
and causing commerce to be carried on only under force 
of arms, and with much difficulty and danger. Indeed, it 
was not till the beginning of last century- — some time after 
Spain had, in 1670, given up her claim to the exclusive 
possession of the archipelago— that these rovers Were 
rendered comparatively harmless ; and piracy yet lingered 
off the coasts down to the early years of the present 
century. In 1640 sugar-cane began to be systematically 
jfiant^ and the marvellona prosperity of the West Indies 
commenced j it was not from the gold and precious stones, 
to which the Spaniards had looked for wealth and power, 
hut from the cane that the fortunes of the West Indies 
wete to spring. The successful propagation of this plant 
drsw'to tile islands crowds of adventurers, many of them 
man of considerable wealth. In Barbados alone, it is 
aa^ that 5Q,000 British subjects arrived in one year about 
this period. The West Inies were for many years uaed 
by ihe English Government as penal settlements, the 
prisoners working on the plantations as slaves In 1665 
a British forcse made an unsuccessful attack on Hayti, but 
a*sudden descent on Jamaica was more fortunate in its 
xosulty that rich and beantiful island has since 
lamaiued in the possession of Great Britain. The Portu- 

S mport Heroes as slaves, and their 
7 other nations having West-Dndian 
lifting' for ahont 300 years. In 
ae ^nds was arranged hctweeai 
^^^esoainiog aborigines Tsemg 
ibtrfr iwos treaty did not 
it, and as wars raged 
Hayti. 

_B(JW dtrided into OTSnrt tmlisk team 

internal broils and xwalutiofta ' I i. i ^ j 
The West Indies are mfeuattd in abOfUfiS^O? IKf. lat. and 


75" W. long , and form a broken, but upon the whole, con- 
tinuous barrier, shutting out as it were the Atlantic Ocean, 
with its contents of 34,804,000 cubic miles of water, and its 
mean depth of 2135 fathoms, from the lesser basins of the 
Caribbean Sea and Gulf of Mexico, containing respectively 
1,675,000 cubic miles and 628,000 cubic miles, and with 
mean depths of 1269 fathoms and 772 fathoms. These 
two seas are separated by the island of Cuba and the 
isthmus of Yucatan, with the great Campeche Bank 
surrounding three sides of the latter, Spring tides do not 
rise above 4 feet, nor neaps above feet. Complicated 
currents and dangerous shoals, especially in the neighbour- 
hood of the Bahamas, necessitate the exercise of consider- 
able skill and care when navigating this region. The equar 
tonal current sweeps around Trinidad and the Antilles into 
the Caribbean Sea, and the Gulf Stream passes from the 
Gulf of Mexico by way of the Florida Channel. The well- 
known Sargasso Sea lies to the north-east of the islands. 

The physical features of the region are clearly shown 
on the accompanying map (Plate XL), the orographical 
and bathymetric^ data being reproduced from a yet 
unpublished chart intended to illustrate one of the 
“ Challenger ” Eeports, and inserted here by permission 
of Dr Murray, Director of the “ Challenger ” Expedition 
Commission In the Gulf of Mexico and Caribbean 
Ssa there are 394,850 square miles covered by depths 
of 100 fathoms and less, 363,950 square miles with from 
100 to 600 fathoms, 263,260 square miles by from 600 
to 1000 fathoms, 572,950 square miles by from 1000 to 
2000 fathoms, 274,850 square miles by from 2000 to 
3000 fathoms, and 7750 square miles by over 3000 
fathoms. The average surface temperature of the sea 
iu the neighbourhood of the islands is from 75" to 78" F. 
in February, from 79* to 80" in May, and from 82" to 84" 
in Augirni The mean annual temperature of the Gulf 
Stream in the Florida Channel is 80“ F. 

The various groups which go to form the West Indies 
have in some cases more than one name, but the follow- 
ing classification is that usually adopted. To the north 
he the Bahamas, situated upon the Great Bahama Bank, 
south from whi^ is Cuba, Jamaica, again, hes to the 
south of the latter, and to the east of Jamaica are Hayti 
and Porto Eico Still farther to the east lie the Virgin 
Islands, south of which are the Canbhee Islands, or 
Autdlea proper, divided by manners into the Leeward 
and Windward groups. Trimdad lies close to the coast 
of South America. Thus the whole archipelago stretches, 
in the form of a rude arc, from Florida and Yucatan in 
North America to Venezuela in South America. 


Area and Population of the Islands according to the latest Beturna, 
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St Vincent . . 
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Vir«to Islands . 
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Antigua, Ac, . 
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Trinidad 


«.479 ai»75i99T 
46,888 1,621,884 
8,696 764,813 

13,031 1,313,144 
4,486 48,621 

180 4,782 

4,108 680,804 
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170 84,80* 
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Guadeloupe, Ac. 
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Martinique 
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Bonaire 
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St Eustatlne 
St Martin, and Saba 
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The principal rivers are the Oauto, the Sagua la Grande, 
and the Sagua le Chica in Cuba, the Rio Grande and 
Plantain Garden in Jamaica, and the Gran Yacui, the 
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Neiba^ and Tuna in Hayti. All have, necessarily, short 
courses, and none of them are of much importance. 

The population is almost entirely of European, Negro, 
or Eaat-Asiatic origin The Negroes far outnumber the 
others, but the Asiatics are rapidly increasing in numbers. 

As in most tropical countries where considerable heights 
are met with — and here over 16,500 square miles he at 
an elevation of more thp 1500 feet above sea-level— the 
climate of the West Indies (in so far at least as heat and 
cold ore concerned) varies at different altitudes, and on the 
higher parts of many of the islands a marked degree of 
coolness may generally be found. With the exception of 
part of the Bahamas, all the islands he between the 
isotherms of 77° and 82° F. The extreme heat, however, 
is greatly tempered by the sea breezes, and by long, cool, 
refreshmg nights Frost is occasionally formed in the 
cold season when hail falls, but snow is unknown The 
seasons may be divided as follows The short wet season, 
or spring, begins in April and lasts from two to six weeks, 
and is succeeded by the short dry season, when the 
thermometer remains almost stationary at about 80“ P. 
In July the heat increases to an extent well nigh unbear- 
able, and thunder is heard to rumble in the distance. No 
change need now be looked for till after a period varying 
from the end of July to the beginning of October, when 
the great rainfall of the year commences, accompanied by 
those tremendous and destructive hurricanes, so intimately 
and truly associated with popular ideas regarding this 
region, on which the annual rainfall averages 63 inches — 
an amount of precipitation calculated to represent a mass 
of water of 12,465,437,000,000 cubic feet This season is 
locally known as the “ hurricane months ” Out of a total 
of 355 hurricanes, or, more properly, cyclones, recorded 
during the last three hundred years, 42 have occurred in 
July, 96 in August, 80 m September, and 69 in October. 
These storms commence in the Atlantic and towards the 
east. ^ For a day or two they follow a westerly course, 
inchning, at the same time, one or two points towards the 
north, the polar tendency becoming gradually more marked 
as the distauce from the equator increases. When the 
hurricanes reach latitude 25° N., they curve to the north- 
east, and almost invanably wheel round on arriving at the 
northern portion of the Gulf of Mexico, after which they 
follow the coast line of North Amenca Their rate of 
speed varies considerably, but may be said to average 300 
miles per day among the islands. The usual signs of the 
approach of the cyclones are an ugly and threatening 
appearance of the weather, sharp and frequent puffs of 
wind increasing in force with each blast, accompanied with 
a long heavy swell and confused choppy sea, coming from 
the direction of the approaching storm. But the beuro- 
meter is the true guide, which should always be consulted 
wheu a cyclone is expected. If a sudden fall of the baro- 
meter is observed, or even if a marked irregularity of its 
diurnal variations takes place, a storm may be confidently 
looked for In some of these hurricanes the barometer 
has been found to stand 2 inches lower in the centre of 
the disturbance than it did outside the limits of the stonn 
field. December marks the commencement of the long 
dry season, which, accompanied by fresh winds end 
occasional hail showers, iMts till April. The average 
temperature of the air at Barbados, which may be taken 
as a favourable average, is, throughout the year, 89“ P, in 
the forenoon, and about 82" in the afternoon. The maxi- 
mum is 87°, and the minimum 75°. 

The geological features of the West Indies are interesting, 
A calcareous formation, often assuming the shape of marbles, 
is most common, and indeed preponderates above all the 
other rooks to a remarkable degree The Bahamas, which 
are low, are composed wholly of limestone formed from coral 
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and shells, crushed into a concretionary mass, hard on the 
surface, but soft where not exposed to atmospheric action, 
full of holes and indentations, and disposed in nearly level 
beds The lower parts of the Antilles present a like forma- 
tion where the land does not rise abo\ e 230 feet. Cuba 
shows two distinct compact limestones, one a clayey sand- 
stone and the other a gypsum. These are confined to the 
central and western parts of the island, which has also 
syenitic rocks, with some serpentine from which petroleum 
is obtained. Four-fiftbs of Jamaica consists of limestone 
overlying granite and other igneous rocks. Hayti has 
much metamorphic strata, generally greatly uptilted, and 
often exhibiting marked folding These rocks appear to 
have been limestones, shales, sandstones, and conglomer- 
ates. Auriferous quartz veins occur in slates, where these 
are found near eruptive masses, there is also some syenite, 
and both active and extinct craters are upon this island. 
The western Antilles are entirely of volcanic origin, and 
coral reefs occur along their shores ; coral reefs are also 
presented on the coasts of many of the other islanHa, but 
are most irregular in their mode of occurrence, sometimes 
forming complete belts surrounding the laud on all sides, 
but oftener appearing in the shape of unconnected masses. 
The fossils of the West Indies are important, as from 
many of them clear evidence is obtained to show that 
at no veiy remote geological period the islands formed 
part of the adjoining continents. The remains of the 
megatherium, mylodon, and cabylara, essentially South- 
American, are also found in North America, but only 
along the seaboards of Georgia and Carolina. As these 
are also found in some of the West India islands, as well 
as in South America, it is thus perfectly clear that at one 
time the archipelago formed a land passage between the 
two great divisions of the New World. These remains 
have also been found in conjunction with the fossil human 
skeletons of Guadeloupe and the rude weapons associated 
with them. We may therefore fairly conclude that in 
Pleistocene tunes the West Indies formed the connecting 
link between the two Amencas. The occurrence of tree 
stumps tTt sUu several feet below high-water mark also 
points to a comparatively late sinking of the land in some 
areas. 

The mineral wealth of the islands is not remarkable. 
Gold, silver, iron, copper, tin, platmnm, lead, coal of a poor 
quahty, cobalt, mercury, arsemc, antimony, manganese, 
and rock salt either have been or are worked. Of late 
years asphalt has been worked to considerable advantage 
among the pitch lakes of Trinidad. Opal and chalcedony 
are the principal precious stones. 

The fauna of the region is Neotropical, belonging to 
that region which incites South and part of Central 
America, although great numbers of birds from the North- 
Americau portion of the Holarctic realm migrate to the 
islands. The resident birds, however, eighteen genera of 
which are certainly Neotropical, show beyond doubt 
to which faunal region the islands properly belong. 
Mammals are, as in most island groups, rare. The agouti 
abounds, and wild pigs and dogs are sufficiently numerous 
to afford good sport to the hunter, as well as Bnmller game, 
in the shape of armadillos, opossums, musk-rats, and 
raccoons. The non-migrating birds include trogous, sugar- 
bird^ chatterers, and many parrots and humming birds. 
Waterfowl and various kinds of pigeons are in abundance. 
Eeptiles are numerous ; snakes — both the boa and adder 
— are innumerable^, while lizards, scorpions, tarantulas, 
and centipedes are everywhere. Insects are in great 
numbers, and are often very annoying. Among domestic 
animals mules are largely reared, and where the country 
affords suitable pasture and forage cattle-breeding is 
extensively engaged in. Much attention is not bestowed 



on horse-breeding, except in regard to the comp^tively 
small numbers required for use in driving and riding by 
the officials and planters. Goats abound, and large docl^ 
of sheep are kept for the sake of their fl^h alone, as the 
climate is not adapted for wool-growing. 

The flora of the islands is of great variety and richness, 
as plants have been introduced from most parts of the 
glob^ and flourish either in a •wild state or under 
cultivation ; grain, vegetables, and fruits, generally com- 
mon in cool climates, may be seen growing in luxuriance 
witbin a short distance of like plants which only attain 
perfection under the influence of extreme heat, nothing 
being here required for the successful propagation of both 
but a difference in the height of the lands upon which 
they grow. The forests, which are numerous and wide- 
spreading produce the most valuable woods and delicious 
fruits. Palms are in great variety, and there are several 
species of gnm-producing trees Some locust trees have 
been estimated to have attained an age of 4000 years, and 
are of immense height and bulk. Piptadenia m, on 
account of its almost imperishable character when in the 
ground, universally used as a material for house-building. 
Xanihoxylon, the admired and valuable satin-wood of 
commerce, is common ] Sapindus finds a ready market on 
account of its toughness , cmb-wood yields a useful oil and 
affords rehable timber; and tree ferns of various species 
are common Pimento is peculiar to Jamaica. But it 
is to the agricultural lesources of the islands that the 
greatest importance attaches. For centuries almost the 
whole care of the planters was bestowed upon the culti- 
vation of the sugar-cane and tobacco plant, but since the 
emancipation of the slaves and the fall in the price of 
sugar attention bna heen turned to the production of 
other and more varying crops. Perhaps this change has 
been most marked in the trade which has now sprang 
up in fruit, which is very large, and annually increasing. 
Sugar, however, is still the staple product, and has for 
some time been grown in considerable quantities on the 
small holdings of the N^egroes and other labourers. Crops 
of tobacco, beans, pease, maize, and Guinea com are also 
becoming popular, and a species of rice, which requires no 
flooding for its successful propagation, is largely produced. 
EymerMchne striatum covers many of the plwns, and 
affords food for numerous herds of cattle. 

further particiilsrs see CirE4, Jamaioa, Hatti, and other 
articles on separate islanda Interesting information reg^irding 
the state of the islands immediately after the abolition of slavery 
may be fonnd in Extrads from Papers Printed Try Order of the 
Eouee of Oonmons^ 18S9, BeUdive to the West Jndtes; and notices 
cf the earlier Briti^ settlers are contmned in Hotten’s Origvnal 
14sts of Emigraitie, tixi, fj. GU.) 

WESTMAOOTT, Sm Eiohaed (1775-1856), one of 
the principal En glish sculptors of the classical revival, was 
bom in London in 1775, and while yet a boy learned the 
rudiments of the plastic art in the studio of his father, 
who was then a sc^ptor of some reputation In 1793, at 
the age of eighteen, he went to Home and became a pupil 
of the Yeneilaji Canova, who was then at the height of 
his fame. Under the prevaihug influences of Italy, at 
that time Westmacott devoted aU his ener^ea to the study 
of dassical sculpture, and throughout Hs life his real 
Sympathi^ were with p^gm rather than Christian art 
Withm a year of his arrival in Home he won the first prize 
for sctilptore offered by the Florentine academy of arts, 
and in following year (1795) he gained the papal gold 
medal aiwarded by the Eoman Academy of St Luka On 
Hs return to London Westmacott began to exhibit his 
works yearly at the Boya| Academy, and soon became the 
most popular of BngHsh Sculptors, In 1806 he was 
elected an ajaso<aat% ^md in 1811 a full member of the 
Royal Academy; in 1857 he was appointed to succeed 


Flaxman as Royal Academy professor of sculpture, and in 
1837 he was kmghted. A very large number of important 
public monuments were executed by him, including many 
portrait statuea, but, like most sculptors of the pseudo- 
classic revival, he was not successful with this dass of 
draped figure. Little can be said lu praise of such 
works as the statue on the duke of York’s column, the 
portrait of Fox in Bloomsbury Square, or that of the 
duke of Bedford in Russell Square. Much admiration 
was expressed at the time for Westmacott’s monuments to 
CoUingwood and Sir Ralph Abercromby in St Paul’s 
Cathedral, and that of Mrs Warren in Westminster Abbey, 
but subjects hke these were far less congemal to him than 
sculpture of a more classical type, such as the pedimental 
figures over the portico of the British Museum, and his 
colossal nude statue of Achilles in bronze, set up in Hyde 
Park in honour of the duke of Wellington, this last 
statue, though possessing httle originality of design, is not 
without grandeur, and shows a skilful treatment of the 
nude. Originality was not Westmacott’s strong pomt, 
but be was highly trained, and, in spite of his artisti- 
cally degraded time, possessed a strong natural good 
taste, which preserved him from reproducing the mere- 
tncious feebleness of his master Canova. Westmacott 
wrote the article Sculpiubb for the 8th edition of the 
JEncyclopesdia JSritanmca He died September 1, 1866, 
after about fifteen years of retirement from active work 
WESTMEATH, an inland county of Ireland, m the 
province of Lemster, is bounded N.W by Longford, H 
by Cavan, N E and E. by Meath, S by King’s County, 
and W by Roscommon. Its greatest length from east 
to w^t is about 40 miles, and its greatest breadth from 
north to south about 35 miles. The total area is 468,463 
acres, or about 708 square miles Westmeath is induded 
withm the great centi^ limestone plain of Ireland, but at 
Moat-a-Genogne and near Ballymahon the sandstone rises 
above the limestone bed and forms isolated protuberances. 
The general average height of the surface of the county is 
over 250 feet above sea-level. Being diversified with MU, 
valley, lake, and river it is highly picturesque, but in no 
part can it be termed mountamous, the Mghest summits 
being Knocklayde (795 feet), Hill of Ben (710 feet), and 
Knockayon (707 feet). Good hmestone is obtamable for 
building or agricultural purposes, but in some nases t-be- 
limestone is difficult to calcine. Copper, lead, coal, and 
marble have been dug, but are not found in sufficient 
quantities to make the speculation profitable In some 
parts there are numerous eskers of calcareous gravel A 
krge surface is occupied by bog. A special feature of 
Westmeath is the number of large loughs, which have a 
combined area of nearly 17,000 acres In the north, on 
the borders of Cavan, is Lough Sheehn, with a length of 
5 miles and an average breadth of between 2 and 3 miles, 
and adjoining it is the smaller Lough Kinale In the 
centre of the county there is a group of large loughs, of 
which Lough Dereveragh has an area of 2655 acres. To 
the north of it are Loughs Lone, Glore, Bawn, and others, 
and to the south Loughs Iron and Owel. Farther south 
is Lough Ennell or Belvidere, and m the south-west Lough 
Ee^ forming part of the boundary with Roscommon. The 
river Ihny, which rises m Cavan, enters Westmeath from 
Lough Sheehn, and, formmg for parts of its course the 
boundary with Longford, falls into Lough Bee. The Inny 
has as one of its tributaries the Glore, flowmg from Lough 
Lone through Lough Glore, a considerable part of its 
course being under^ound. From Lough Lene the Dale 
also flows southward to the Dish Sea, and thus this lake 
sends its waters to the opposite shores of the island. The 
Brosna flows from Lough Ennell southwards by King’s 
County into the Shannon. 
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AgneuiUure . — ^According to ihalletum of Owners of Land, 1876, 
Westmeath, 'was divided among 668 propnetors possessmg 480,003 
acres, at an annual value of £301,696, or about 14a an acre There 
were also 4262 acres of common or waste lands. Of the propnetors 
only 111 possessed less than one acre The following possessed over 
8000 acres —earl of Longford, 15,014, John Malone, 12,655, Lord 
Castlemame, 11,446, Lord Greville, 9784 , Captain Thomas Smyth, 
9779, Fatnck Edward Murphy, 9694, Sir ^enj^amin Chapman, 
Bart , 9617 , G. A. Rochfort-Boyd, 9431, CharlesBrinsley Marley, 
9060 j and Sir John Ennis, Bart, 8775 The soil is generally a nch 
loam of great depth restmg on limestone, and is well adapted both 
for tillage and pasturage. Even the hills when not under tillage 
are clothed with a rich pasturage to their summits In 1886 22 2 
per cent, of the entii’e area was under crops, 62 8 per cent under 
grass, *1 per cent fallow, 1’8 per cent woods and plantations, 9 ‘4 
per cent Dog and marsh, '1 per cent barren mountain land, and 
4'1 per cent water, roads, &o. The total number of holdings in 
1886 was 10,992, of which 42 were above 600 acres m extent 281 
between 200 and 600 acres, 636 between 100 and 200 acres, 1094 
between 60 and 100 acres, 8689 between 16 and 60 acres, 2468 
between 6 and 16 acres, 1898 between 1 and 6 acres, and 1287 
not exceeding 1 acre Within about the last forty years the area 
under crops has diminished nearly a third In 1849 it was 130,918 
acres, and in 1869 it was 122,684. Between 1876 and 1886 it has 
been fluctuatmg rather than decreasing , in the former year it was 
98,969, and in the latter 96,287. Only in the area under meadow 
and clover has there been an increase: in 1849 it was 86,869 acres, 
and by 1869 it had increased to 41,636, by 1876 to 61,262, and by 
1886 to 66,619. The dechne m the area under green crops has not 
been marked, m 1876 the area was 21,869 acres, and in 1886 it was 
19,292, but smce 1849, when it was 76,178 acres, the area under com 
crops has declined more than two-thirds, and tiie decline has been 
continuous, the area in 1876 being 26,306 acres, and in 1886 only 
20,876. More than half the area under green crops is occupied 1^ 
potatoes (11,948 acres in 1876, and 11,106 acres in 1886), turnips 
occupying in these years respectively 6166 acres and 6362 acres, 
mangel-wurzel, &a, 1232 and 1129, and other green crops 2634 and 
1696. The bulk of the area under com crops has always been 
occupied by oats, but their area has declined from 69,424 acres m 
1849 to 26,709 m 1876, and 19,969 in 1886 The areas under 
other com crops are inconsiderable The number of horses in 1886 
was 18,014, of which 888 were kept for amusement and recreation 
Mules numbered 669, and asses 4391 Oattle numbered 102,878, 
15,806 of them milch cows, and 46,916 other cattle above two 
years of age The number of sheep was 118,401, of which 44,266 
were under one year old. Figs numbered only 17,808, goats 6811, 
and poultry 266,759, including 21,014 turkeys and 86,908 geese. 

M<mvfctkures . — The occupafeons ai’o almost wholly agricultural, 
dairy farming predominating. Flour and meal are largely made. 
The only textile manufactures are those of Mezes, flannels, and 
coarse linens for home use. The only mineral of any value is 
limesinne. 

AimvnMrodion and Population — De Burgo in 1760 placed the 
population at 60,840, in the parliamentary census of 1812 it was 
given as 112,000; inl821 it amounted to 128,819, in 1841 to 141,800, 
in 1861 to 90,879, and in 1881 to 71,798 (males 36,478, females 
85,820). Between 1841 and 1881 the decrease has thus been 49 18 
par cent Eoman Catholics in 1881 numbered 92 2 per cent, of 
the population, and Frotestant Episcopalians 6*9. In 1881 64 per 
cent of the popnlation could read and write, 14 7 per cent could 
read but could not write, and SI’S per cent could neither read nor 
write, — 14 8 per cent, being under seven years of a^o There weie 
none who could speak Irish only , 828 could speak Insh and English 
By the Act of 1886 Westmeath, which formerly returned two mem 
hers to Farlioment^ was formed into two parUamentaiy divisions. 
North and South, each returning one member ; and, Athlone having 
been disfranchised, that part of the borough within the county was 
included m. the South IDivision. The prmcipal towns are Athlone, 
of which about half (8072 inhabitants out of 6766) is withm the 
county, the remainder being in Roscommon, and Mnllingar (4787), 
the county town, a Catholic cathedral city, and an important rail- 
way junction. The county is divided into 12 baronies, and contains 
63 parishes and 1866 townlands. It is in the home circuit, and 
assizes are held at Mullingar, and quarter sessions at Mullingar aud 
Moite. There are 16 petty session distncts. The county is within 
the Dublin military dmtnct, and forms part of No 67 siib-distnct, 
the bri^de depdt of which is at Birr. There is a haiiack station 
at Mnmugar. 

Sistory md Mwttgiiituw —Westmeath was included in the 
kingdom of Meath formed by Tuathal, overlord of the Scoti (oi. dr. 
160 A.® ), to serve as his raensal land. The district suffered much 
in the 10th and 11th centuries from the Danes, who burnt the town 
and abbey of Fore. In 1168 the northern region was the scene of 
a bloody battle under the leadership of the two bom of Dermod 
0* Brien, after which Tnrlough, having obtained the victory, put out 
his brother’s eyes. On the settlement of the English in Leinster it 
formed part of the palatinatS of Hugh de Lacy, who received about 


800,000 acres from the king, and allotted large tracts to his 
followers In the reign of Henry VIII the palatinate was divided 
into two parts, the western of which was distmguished by the 
name of Westmeath. In the latter division a portion of Longford 
was included until this district was formed into a separate coimty 
by Elizabeth. The plan for the msurrection of 1641 was concerted 
m the abbey of Mulwarnham, and both m the wars of this period 
and those of 1688 the gentry of the county were so deeply impli- 
cated that the majority of the estates were confiscated There are 
a considerable number of old raths ’ one at Rathconratb is of g^eat 
extent; another at Ballymore, onginnlly a Danish fort, was formed 
during the wars of the Cromwellian penod and those of 1688, and 
afterwards was the headquarters of General Gmckell, when pre- 
paring to besiege Athlone , and there is a third of considerable size 
near Lough Lena The nuns of the Franciscan abbey of Multifam- 
ham, founded in 1236 by William Delaware, picturesquely situated 
near Lough Dereveragh, include a tower 93 feet lu height. Others 
of less importance are at Fore, Eilmocahill, and Kilbeggan. 

WESTMINSTER See London. 

WESTMORLAND, a northern inland county of England, Plate XIL 
adjoins Cumberland on the north-west, Lancashire on the 
south-west and south, Torkshure on the east, and a small 
part of Durham on the extreme north-east. In form it 
may be regarded as an irregular polygon, with two large 
re-entering angles on the south-west and south-east. Its 
length from N.E to S W. is 42 miles, while from east to 
west it measures 40 miles. The total area is 506,864 acres, 
whereof 4958 acres are foreshore, and 8619 are water 
No part of the county touches the sea, unless the estuary 
of the Kent be regarded as such. 

Physirailly the county may be roughly divided iuto 
four areas (1) The great upland tract in the north- 
eastern part, bordering on the western margin of York- 
shire and part of Durham, consists mainly of a wild 
moorland area, rising to elevations of 2780 feet m Dun 
Fell, 2803 in Dufton Fell, 2691 feet m Mickle Fell, 

2008 Nme Standards, 2328 High Seat, 2323 Wilbert 
Fell, and Swarth Fell 2236 feet above the sea (2) The 
second area comprises about a third of the massif of 
the Lake District proper, with its eastward continuation, 
the Langdale and Ravenstonedale Fells, and also the fells 
of Middleton and Barbon farther south. These include 
; Helvellyn (3118 feet), Bow Fell (2969), PikaBlisca (2304), 
Langdale Rke (2300), High Street (2663), Fairfield (2960), 
the (klf (2220), besides others of considerable elevation. 

All but the lower parts of the valleys within these two 
areas he at or above 1000 feet above Ordnance datum ; 
aud more than half the remainder hes between that 
elevation and 1760 feet, the main mass of high land 
lymg in the area first mentioned. (3) The third area 
includes the comparatively low country between the 
northern slopes of that just described aud the edge of 
the uplands to the north-east thereof. This includes the 
so-called Tale of Eden About three-fifths of this area 
hes between the 600 and the 1000 feet contour. (4) The 
Kend^ area consists mainly of undulating lowlands, 
varied by hills ranging m only a few cases up to 1000 
feet. More than Ii^f this area hes below the 600-fe8t 
contour. Westmorland may thus be said to be divided 
in the middle by uplands ranging in a general south- 
easterly direction, and to be bordered all along its eastern 
side by the elevated moorlands of the Pennine chain. 

The principal rivers are — ^in the northern area the higher 
part of the Tees, the Eden with its main tributaries, the 
Lowther aud the Eamont, and in the southern area the 
Lune and the Kent, with their numerous tributary becks 
and gills. The lakes include UUswater (the greater part), 
Windermere (the whole), Grasmere, Hawes Water, and 
numerous smaller lakes and tarns, which are chiefly con- 
fined to the north-western parts of the county. Amongst 
the other physical features of more or less interest are 
numerous crags and scars, chiefly in the neighbourhood of 
the lakes; others are Mallerstang Edge, Helheck, above 
XXIV. — 65 
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Brough ; Haikable, or High Cup Gill, near Appleby ; Orton 
Scars ; and the limestone crags west of Kirkby Lonsdale. 
Amon^t the waterfalls are Caldron Snout, on the northern 
confines of the county, flowing over the Whin SiU, and 
Stock Gill Force, Eydal Force, Col with Force, and Dungeon 
Gill Force, aU situated amongst the volcanic rocks in the 
west. Hell GiU, near the head of the Eden, and Stenknth, 
near Kirkby Stephen, are conspicuous examples of natural 
arches eroded by the streams flowing through them. 
Amongst the more striking hills outside the massif of the 
Lake District are Wilbert Fell, Eoman Fell, Murton Pike 
1949 feet), Dufton Pike (1578 feet), and Knock Pike 
1306 feet). 

Cftologjj —The geological formations represented in Westmor- 
land are : — (A) (1) recent deposits, and (2) glacial dnft , (B) iN’ew 
Red rooks— U) Upper ^Tew Red, and (2) Lower New Red or Penman , 
(0) Carboniferous rocks — (1) Coal-lleasuies and Millstone Gnt, (2) 
Toredale Rocks and Mountain Limestone, including the Roman Pell 
beds, Calciferons Santlstones, and the Lower Limestone Shale, and 
(8) the Upper Old Red ; (D) Siluro-Cambnau rocks— (1) Siltinan 
rocks proper, (2) Upper Cambrian, Ordovician or Lower Silmian 
rocks, and (3) Cambrian rocks ; (E) Metaraorphic rocks of difierent 
ages ; and (F) ranous Plutonic rocks. 

Alluvium in some form or another occurs as margmal deposits 
alongside streams, or as deltas where streams enter lakes, or where 
they spread at the foot of a hill side Peat forms a mantlo of 
varying thickness on the damper or the more shady parts of nearly 
all the uplands, ranging locally up to a thickness of 10 feet, and 
occurs on the sites of old tarns or of old swamps Screes of rock 
waste are of general occurrence about the lower parts of nearly all 
the crags, and as such they play an important part in the scenery 
of the district Glacial deposits, m the form of boulder clay, of 
sand and gravel, or of boulders, are ejrtensively distnbuted over 
the lowland, and to a variable totance up the hiU-sidea also. 
They seldom much exceed 100 feet in thickness , but their occur- 
rence is of considerable importance in relation to the scenery, and 
still more so to the character of the subsoil Boulders of various 
kinds are scattered far and wide over nearly idl but the highest 
parts of the cotmty. 

Between the period represented by the boulder clay and the next 
older deposit in Westmorland a great hiatus exists, which is else- 
where represented by several very important geological formations. 
Here the newest rock next in the senos is the St Bees Sandstone 
and the gypseous shales at its base, which together probably re- 
present the Banter senes. These soft red sandstones, flags, and 
marls with gypsnm are all confined to the northern part of the 
county, where they form much of the low ground extendmg along 
the foot of lie Gross Fell escarpment from the coun^ boundary 
east of Pennih south-eastward to Eirkby Stephen. Some of the 
prettiest soeneiy of these parts (Crowdundle Beck ; MiR Beck, 
Dufton ; and Podgill, Kirkby Stephen) owes its character to these 
rocks. Tie stone is used extensively for building G ypsu m oceuiB 
in workable quantities in the shales near the base. ’Where fully 
devdoped these rooks are not leas than 2000 feet in thickness 
The next formations in descening order consist of the Magnesian 
ImneatoDS (0-30 feet), the Helton Plant Beds (0-40 feet), the 
Fenri& Sandstone and its horivontal equivalents the Broekrams 
(0-1200 feet). All these are older than the rocks previously men- 
febned, hut belong to the same series. They occur in the same 
tract of country. 

The highest rocks of the Carboniferous age in Westmorland are 
represent by a tiny patch of true Coal-Measures, let down, and so 
preserved finm denudation, by one of the great Pennine faults, 
between Brough and Barras, in north-eastern Westmorland These 
rocks consist of several thick and valuable seams of coal, and of 
b^ of fireclay equally valuable, interbedded with several hundred 
feat of the usual sandstones and shales.^ True Coal-Measures are 
not yet known to occur elsewhere in Westmorland. Millstone 
Gifit df the ordinary underlies these Coal-Measures, and le 
to pei'hape a webiess of nearly 2000 feet. Except a small 
M^lx|^ 0 Bed>n«ar Appleby, ^d also another near Kirkby Lons- 
-fiiA le^aaiEder of the Millstone Grit is confined to the higher 
|fj^ Jol^mofiWds along the eaatem border of the county. 

me Second* aubdi’nston of the Carboniferous 
^hi^foraithecihief masa of the hills forming 
the jbEwt' the centnfd watershed of northern 

Eu^and. Mdef o| |he Oscarpcnent, of Sts^nmoor, and of 

the higher parts.w the of the $Sden consist of these ipoks, 
as do also much of the lo^fida. They consist essentially of a 
series of thin beds of Ihnastone, patted by variahlo thiekuMsw of 
sandstone and shales, with here and'there a thin coBl-seam. Thmr 
thickness ranges from 1600 to 2500 feet The Borradale eoal-SBam, 

1 Those will be fooad describedi m detah la the Trans. Cumi. and TFssi. Assoe., 
pert vIL pp. 168-177. 


and the Tan Hill seam, in these rooks, have long been worked for 
local purposes Below the Yoredale Rocks limestone preponderates, 
and the grey limestones of this senes form very conspicuous and 
striking features in the landscape around Kendal, Beetham, and 
Farleton; Kirkby Stephen, Orton, and Shap; Brough, Helgill, 
and Murton, and thence north-westward Near Kukby Steplien 
13 nearly 2000 feet of this limestone, locally almost undivided. 
Hear Kendal, at Barbon, between Ravenstonedale and Shap Wells, 
and near Helton occur mosses of red gravelly conglomerate and 
red sandstones belonging to the Upper Old Red The matenals of 
the conglomerate largely consist of rocks foreign to the distiict. 
For a period of immense length preceding the deposition of the Upper 
Old Red the older rocks of Westmorland seem to have been exposed 
to a complicated senes of disturbances and denudations, with, as a 
result, the removal from some areas of a thickness of strata above 
(rather than below) 6 miles m thickness It was across the up- 
turned End denuded ends of this vast pile of rock tlist the [Tpper 
Old Red was laid down. The older strata, rouped under D 
above, are therefore separated from the Upper Old Red by an un- 
conformity representing the removal from this aiea, and the ac- 
cumulation m some unknown area elsewheie, of a pile of rack 6 
miles in. thickness. This is one of the greatest hieaks yet made 
known in Uie whole of the geological record 

The Siluro- Cambrian rocks are perhaps more fully developed in 
Westmorland and Cumberland than they are anywhere else,— the 
aggregate thickness of strata referable to one or other of the hoii- 
zons m this group being at least 6 miles. The highest member of 
tln-o senes la the Kirkby Moor Flags, which consist of a considerable 
t biekii eaa of mudstoues and sandstones, much disturbed and con- 
torted in places, and form the whole of the low hill country on 
the east side of the turnpike road between Kendal and Kirkby 
Lonsdal^ and extending tbenco eastward to a bttle beyond the 
Lime. Lithologically and palseontologically these rocks amee in 
a general way with the Ludlow rocks of Shropshire Their highest 
beds are unconformable to the Upper Old Red, sometimes violently 
so. liiese roclM graduate downward into the Bannisdala Slates, 
5200 feet of close alternations of flaggy gnts and rudely cleaved 
sandy mudstones These rocks occupy a large area around Kendal, 
and to the south-west of that town. They also form a large part of 
the Howgill Fella These m turn graduate downward mto the 
Coniston Grits and Flags, which consist of 7000 feet of alternations 
of tongh micaceous gnts and rudely-cleaved mudstones, — the whole 
mass tending near its base to pass mto fiuely-stnped and cleaved 
mudstones, the Coniston Flags. The tough and durable nature of 
the harder beds of this senes gives nae to a series of mammillated 
TiilTn All the rocks of the senes here referred to give nse to a 
type of scenery differentia many essential respects from that result- 
ing horn the waste of any other rocks m "Westmorland, so that the 
Tiiil scenery south of a line joining Ambleside and Shap Wells is 
distmctly different from that to the north of that line Hear then 
boss the argillaceous members of the series graduate downwards into 
a few hundred feet of pale grey-green mudstone, with a peculiar 
porcellanous texture ; and these, in their turn, graduate downwards 
mto a small thickness of pitch-black mudstones, with much the 
general character of indurated fuller’s earth, and usually crowded 
with graptolites having the general facies of those elsewhere 
found m the Llandeilo rocks. The pale grey beds are the Stock- 
dale Beds, or “ pale slates ” The Graptolitio Mudstones locally have 
at their base a conglomerate, which consists of rolled fragments 
of rocks from various horizons m the older senes. In general 
terms these two groups of rocla may be described ^ occurring 
along a narrow outcrop extending from near Ambleside to Shap 
WelS. They reappear also near Dufton and at Cautla. In West- 
morland the Llandovery beds of Wales appear to be absent, as tbe 
rocks next older than the Graptolitio Mudstones consist of rocks 
characterized by fossila of an unmistakably Bala type. The West- 
morland iype of these rocks consists of a mass of alternations of 
volcanic turn and lavas, with the marine eqmvalents of these, and 
with limestones and shdes, the whole senes thinning as it is traced 
toward the centre of the Lake Diatnct near the head of 'WmdermeTa 
The Coniston Limestone is the best known member of this senes 
The senes as a whole, however, finds its best and most fully- 
developed representativea outside the area of old subaenal volcanic 
cones and craters on whose surface the Comston Limestone lies. 
The cadcareons members of this senes are nanolly replete with well- 
preserved fossils in great variety. Tlie series under notice forma 
some conspicuous features along the foot of the Cross FeR escarp- 
ment Rising from beneath these senes just mentioned comes 
tbe vast pile of old volcanic ej'ectamenta, largely subaenal in tbe 
typical district, which is known as the Borradde ’Voleanic Series 
(sea Cttmbbrlaot)). Outside the massif of the Lake Distnot we 
meet with tie submanne equivalents of these subaenal accumula- 
rions. These are' well seen at Milbum They consist of many 
thousands of feet of alternations of submarine tuffs, with shales 
and mudstones, seemingly identical in character with the Skiddaw 
Slates, whitsh in the centre of the Lake Distnot mainly he at the 
base of the volcamc rocks, The next type may he described as a 
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vast pile of old marine sedimentary acctmiulations, ten or more 
thousand feet in total thickness, and mainly consisting of alterna- 
tions of indurated shales, mudstones, and hogs, mth subordinate 
beds of grit. This is the Skiddaw Slate, which may be convemently 
examined on and around Murton Pike, near Appleby. The same 
geneial typo of strata prevails over a veiy wide area. The bottom 
of these rocks has never been reached The principal areas of 
inetamorphic rocks in Westmorland are situated in the volcanic 
area, Bocks more or less alteied by deep-seated action occur also 
around the Shan Granite The alteration of the volcanic rocks 
here takes the form of an approach to the mineral characters of 
giunite , hut there la no passage from the one to the other The 
sedimentary rocks are altered also, more or less, but in a different 
way. the calcareous beds are developed into idocrase rocks, the 
cleavage in the Coniaton Flags is sealed or welded up anew, while 
the grits are rendered more or less quaitzitic. 

Amongst the plutonic rocks the chief is the well-known granitic 
porphyry, fragments of which occur lu the Upper Old E«d near 
Shap. There are many intrudes of dionte, gabbro, felsite, mica 
trap, and the like, — ml Post-Siluiian and Pre-Carhoniferous in 
^e. , Another well-known plutonic rock, of later date than the 
Carboniferous penod, is the Whin Sill, an intrusive sheet of 
dolente, which has eaten its way into the Caiboniferous rocks over 
hundreds of square miles m the north of England. It forms the 
most charactenstic feature of the sombre and ^oomy fell-side recess 
known as “ High Cup Gill,” or Haikable, near Appleby ; and it 
also forms the waterfall known as Caldion Snout. It is the newest 
intrusive rock known in Westmorland 

The whole county is traversed in many directions by great 
numbers of faults One set, the Pennme faults, call for a hnef 
notice here. Two lines of disturbance continued northward from 
the Craven faults enter the county east of Kirkby Lonsdale. One 
ranges north-north-eastwards, on the east of the Barbon Fells, and 
lets in the Carboniferous roc^ forming Gragroth, throwing down 
about 2000 feet on the east , it ranges by Dent, and east 
of Sedhergh, entenng the county again m the valley between 
Clouds and the Ravenstonedale Fells Here its effects are as strik- 
ingly exhibited as at Gragreth, as the Millstone Gnt summit of 
Wilbert Fell on one aide of the fault is lot down to the same level 
as the summits of the Silurian hills on the other The second set 
of faults referred to throws down in the opposite direction, letting 
down the Millstone Gnt, the Yoredale Rocks, the Mountain Lime- 
stone, and finally, as its throw diminishes, the Old Red, against 
the foot of the Silarmn massif of the Barbon Fells This fault 
ranges parallel to the general course of the Luue nearly as far 
northward as Sedhergh, where it is joined by another set ranging 
east-north-east, whidi joins the set first descnbed as ranging 
north-noith-easb to Ravenstonedale at a point near the county 
boundary north of Gautla. Thence the conjoined faults run 
northward in a very complex manner, producing some important 
effects the scenery about the foot of Mallerstang Hear 
Kirkby Stephen its throw changes from a downthrow to the east 
to one in the opposite direction, which throw increases rapidly m 
amount as the faults trend northwards, until at the foot of Stein- 
moor, below Barras, its throw amounts to quite 6000 feet down 
to the west, and we find the important patch of Coal-Measures 
above noticed let down in consequence. At this point it changes in 
direction, mnnmg north-westerly, with many complications, past 
Hrough, Helton, Dufton, and Milhum, out of the county at the 
foot of Cross Fell. Along this line it throws down to the south- 
west several thousands of feet , and it is to the complicated disturb- 
ances accompanying this great dislocation that nearly the whole 
of the more staking physical features of Horth Westmorland owe 
their origin. It is in connexion with the same important seta of 
disturbances also that the existence of most of the mineral veins 
of the district is due. 

Climate — ^The rainfall is exceptionally heavy. The largest quan- 
tity recorded appears to be that m the mountains along tne county 
boundary west of Grasmere, where the mean amounts to as much as 
140 mches At Sty Head the rainfall in 1872 amounted to 248 98 
inches. The area of greatest rainfall forms a rude ellipsoid around 
these two places, lying with its longest dimensions towards the 
south-east, nearly coinciding with the distnhiition of land above 
1600 feet. The heavie.st precipitation takes place m the months 
of January, September, and October, and the smallest in July 
At Grasmere, well in the heart of the monntams, but farther 
east, and at a much lower elevation, the mean rainfall for the past 
twenty years has been 80 inches, ram of 01 inch or more falling 
on about 210 days of the year. Between. Grasmere and Shap 
the rainfall dimmishes somewhat m the mountain areas. But in 
the lower ground still farther east the lamfall steadily but more 
rapidly diminishes, until at Milburn (644 feet) the mean for the 
last ten years has been about 88 inches on 176 days m the year 
At Kendal the mean appears to he about 60 inches, and the 
number of wet days about 190 m the year; at Kirkby Lonsdale it 
IS rather less, and at Kirkby Stephen less oMin Tne mean tem- 
perature for January is between 38“ and 89“ F., February 40“-41“ 
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March 4r-42“, April 46“-47“, May 51“, June 68“, July 60“-61“, 
August 60“ September 56“, October 49“, November 42°, and 
December 38“-40'’ The pnncipal characteristic of the climate is 
the preponderance of cloudy, wet, and cold days, especially in the 
spnng and the autumn, — combining to retard the OTowth of vege- 
tation The late stay of cold winds in the spring has much to do 
with the same, especially in the lowlands extending along the foot of 
the Cross Fell escarpment from Brough north-westwards Here, for 
weeks at a time, prevails a kind of cyclone revolving on a horizontal 
axis parallel to the escarpment, — the “ helm-wind ” The remark- 
able feature connected with it la that, when the wmd is rushing furi- 
ously from the slopes of the escarpment in the direction of the low- 
grounds, little movement of the air can be detected on the summit. 

Flora and Fauna , — Among the denizens of the mountains are 
several plants distinctly alpine in character , and others, more or 
less boieal in their principal stations, are here fonnd at nearly their 
southernmost point of distribution Bog plants are also conspicu- 
ous in their variety, and include several &m3 of some rarity The 
lichens, mosses, and ferns are well represented. Of trees the oak 
and the common elm do not seem quite at home anywhere except 
in the moie sheltered nooks, and m parks and other cultivated 
places But the place of the common elm is well supplied b-v the 
wych elm, which grows to great perfection. In place of the oak the 
sycamore is seen almost everywhere in the lower lands ; and there 
are probably few parts of England where the ash thrives so well, or 
attains to so large dimensions. On the higher lends, up to the upper 
limit of woodland growth, the birch, the hazel, and the mountain 
ash, and, in limestone districts especially, the yew are the prevailing 
trees The alder is abundant, and willows of various kinds occur. 
The upland character of the region affects also its fauna. The 
badger, the polecat, and perhaps even the -wild cat are stall 
met with in Westmorland. The lineal descendants of the wild 
red deer range over a carefully-preserved remnant of the primeval 
forest in more than one place The raven, the peregrine, and the 
buzzard may still be seen, and the moors sustain a considerable 
variety of birds other than grouse. The whistle of the golden 
plover and the note of the curlew are intimately associated with 
the scenery of the moory uplands In the lowlands the avifauna is 
chamctenzed rather by the absence of many forms common m the 
south than by "the presence of birds elsewhere rare. The orni- 
thologist cannot, however, help being struck -with the comparative 
abundance of the redstai-t, the woodirren, and the mssshopper 
warbler, none of them very common in other parts of ^gland. 

Mimrals, — Coal, the most important mmem product, occurs in 
connexion with the Carboniferous rocks, hut most of the seams 
are thm and their quality is mferior, so that they have long 
ceased to have the industrial importance they once possesset 
Fueclays of excellent quality and of unusual thickness occur with 
the coals at Argill, hut have not hitherto been turned to indus- 
trial account. Amongst the hmlding-atones those of the New- 
Red certainly deserve the first rank The -warm-tinted, easily- 
worked, and durable Fennth Sandstone furnishes one of the finest 
building-stones m the kingdom; while the associated Brockrams 
are m their own way hardly leas valuable ; and the same may he 
said of the St Bees Sandstone, whence the materials used on so many 
of the larger public buildings of the northern part of the county 
have been derived. The Carboniferous rocks nearly everywhere 
famish durable freestones and good flags. The Silurian rocks 
likewise yield building-stones, but somewhat difficult to work 
Some of the thinner beds of Carboniferous sandstone are occasionally 
quarried for roofing purposes. The Coniaton Flags are quarried at 
several places on the south side of the county ; while in the 
north-western parts cleaved beds of volcanic ash, belonging to the 
Borradale Senes, have long furnished an ample supply of the well- 
kno-wn “green slates ” J^ongst stones avajlahle Tor ornamental 
purposes the Shap granite-porphyry is undoubtedly the finest, as 
its choice for decorative purposes m our large cities has shown 
abundantly. In the way of marbles there are -the bituminous 
limestones at the base of the Yoredale Rocks, and the encrinital 
limestones nearer their top, both much appreciated j while among 
limestones of different character there ate the mottled and 
vanegated limestones of several places in the neighbourhood of 
Kenifel in the aontbem and of As^ m the northern pai^ of the 
county. Well-chosen specimens of Broekram have a pleasing effect 
-when polished. Gypsum is worked extensively m the New Red 
rocks in -the neighbonrhood of Kirkby There and Temple Sowerby. 
Amongst the ores of the nseful metals those of lead axe of prime 
importance. The nch lodes of Greenaide mines were until lately 
reckoned amongst the finest of their kmd in the United Kingdom, 
and they have also supplied considerable qnaatities of silver, 
which has been extracted from the lead. These were worked m the 
volcanic rocks. Copper and zinc ores also occur in small quan- 
tities Hfflmatita has been discovered here and there at many 
points, especially where calcareous strata have been affected by 
infiltratiou from the New Red roeka.^ 

1 For other minerals of -VTestinorland, tbe Interest of wblcb la ohiefij soleotlficb 
see Tram. Ownib and West, Auoe., TSaa. 7, 8, and 9. 
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AffnealiUTe . — ^According to the Agricultural Returns for 1887 
the total extent of green crops was 10,282 acres; of com crops, 
19,124, whereof 17,320 were of oats, and only 489 of wheat, and 
118 of ryo, seed-grasses, 14,951; and 207,017 acres of permanent 
pasture The total number of horses is given as 8647 ; of cows 
and heifers m nulk or in calf, 24,097, of other cattle, 89,225; 
of sheep, 334,978 ; and of pigs, 4781 There were 59 holdmga of 
less than an acre, 496 of from 1 to 6 acres; 792 of from 6 to 20; 
819 of firom 20 to 50 , 790 of from 50 to 100 , 641 from 100 to 800, 
64 from 300 to 600, 31 from 500 to 1000 , and 8 holdings of above 
1000 acrea The total number of owners is stated in the JRetwni 
qf Owners of Land, 1878, as 4876 , the extent of lands held by 
them was 835,160 acres, with a gross estimated rental of £442,820, 
while 114,282 acres were commons or waste land. Seven pro- 
pnetora then owned more than 6000 acres each — earl of Lonsdale, 
89,229; Sir H. J Tofton, 16,094; marquis of Headfort 12,851, 
Hon. Mary Howard, 8868 ; W. "Wilaon, 8690 ; &. E. Wilson, 7630, 
W. H. Watefield, 5684. A large part of Westmorland was for- 
merly in the hands of what are caUed “ statesmen,” w'hose hold- 
ings were usually of small extent, but were sufBleient, with careful 
managemen't for the respectable maintenance of themselves and 
their families. The proportion of landowners of thw class is now, 
however, comparatively small. The meadow-land yields grass of 
first-rate quality. Grass of inferior value characterizes the pasture- 
lands; wMe on the fell (or nnendosed) land, except in limestone 
areas, the herbage consists chiefly of the coarser kinds of grass, 
bents, and heaiiier. These, however, furnish nourishment for the 
hardier breeds of sheep, wibch are pastured there lu large numbers. 
It IS from the sale of these, of their stock cattle, horses, and pigs, 
and of their dairy produce that the staple of the farmers’ income 
is denveiJ, 

ifawi/oflJwm —The manufacturing industries, owmg to the 
absence of any large supplies of native fuel, are not numerous 
The principal m woollen manufacture in one form or another, and 
this IS chiray confined to the low countiy in and near KendaL 
Robbm-makmg, fulling, snnff-gnndmg, and several small industries 
are carried on at a profit, owing to the water-power available at 
so many pointy Paper-making is also carried on 

Adminmratimt . — There are five lieutenancy snbdiviaions, and two 
police divisioDB There are 109 civil wrishes in the county It 
u in the diocese of Oarliale, is in the York military district, and 
forms part of tiie northern circuit There is one court of quarter 
sessions for the county, and five P^tty sessional divisions The 
asBizea are now held at Carlisle principal town is Hendal, 

which had in 1881 a population of 18,696. Other towns, all 
much less important as regards both size and population, are 
Appleby, Kirkby Lonsdale, Bowness, Kirkby Stephen, Ambleside, 
Snap, and Orton. The county sends two memhers to parliament, 
ropreaentiag the ITorthem (or Appleby) and the Sonthem (or 
Hendal) Divisions respectively. 

PopulaiioTi . — According to the census of 1881 there were 64,191 
inhabitants (81,516 males, 82,876 females), the decrease since 1871 
being 819. The proportion of population to acreage is 1 person 
to 7^0 acres. The peo|de of Westmorland may be described as a 
prevalently tall, wiry, long-armed, big-handed, dark-grey-eyed, 
fresh-coloured race, fri disposition they are a cautious, reserved, 
mattec-of-&ct, sober-minded, unemotional race, somewhat 
slow-witted, but not by any means dull, and are thrifty beyond 
mausure. The genartd character of the dialects of Westmorland 
is that of a brais of Anglian speech, influenced to a certain extent 
by the current amongst the non-Anghan peoples of Strath- 

clyde. Thia IB overlain to a much greater though vanable ex- 
tent by the more decidedly Seandinaviatt forms of speech intro- 
duced at variouB periods between the lOtb and the 12th oentunes. 
Three well-marked didects can be made out 

Anhgutties and SisUrry . — ^Amongst the oldest monmnents of 
Westmorland axe the circular earthworks called Ring Arthur’s 
Reamd Table and Maybrough, both close to Pennth. Barrows and 
tumuli are common m the wilder parts of the county, more espe- 
rially along the limestone hilla near Orton. Traces of earthwork, 
pMsided aa Cdtio, occur near Crosby Ravensworth, and at a few 
otiet places; Rude stone circles and other structures of the same 
aisM st seveccal places between Ravenstonedale and Shap. 
NMie iii^«iiients bf lie Heolitiiio type and implements of bronze 
^aMiyoft^nd'aR ever thse coun^. vup-mariied stones have ’teen 
At Broto chtirch was found a dab bearing 
or Cdtic,or3cancliiiaviaB. 
fra^ bfrthabecui^tioh of the counW by the Romans 
eodst in tb^ |oad^ their aliem, and their coina 

Honumantsofilatetd^jpriertOwarei^otRnfas, are exceedingly 
rare, and ttoBfinedtooiw^of an ecdeskdaeal (^paoter, 

which mo^ owe 1hdr>|tes«mtion to their having been worked 
ap as buildiflg maienal in soke of the older churches. Good 
examples are to he found at Hirkhy Strahen, Long Martas, 
Bonmte, and other churches. Vestiges of late HormaU work, 
rarely earlier than 12th century, are preserved in aevecral of the 
chnrdies, and in a few of the castles, in the case of the castles 
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especially it is evident that their sites had been used as strongholds 
through a long succession of penods, extending m some coses far 
hack into prehistoric tunes Prom ihe 12th eentuiy doivnwaid 
each period of the histoiy of Westmorland may be said to be fairly 
well represented. (J. G Q *) 

■WESTON-SUPER-MAKE, a watering-place of Somer- 
set, England, is situated at the northern extremity of 
Uphill Bay, a recess of the Bristol Channel, and on a 
branch of the Great Western Railway, 138^ miles from 
London, 20 south-west of Bristol, and 20 north-west of 
Wells. It is huilt partly on level ground near the shore, 
and partly on the slopes of 'Worlebury Hill, which aids 
iir sheltenng it from the north and east. On this account, 
as well as from its braemg and dry air, it has won con- 
siderable favour both as a winter residence and as a 
summer resort. Many villas have been built in it by 
persons engaged in business in Bristol An esplanade 
about 3 miles in length has been constructed at a cost of 
£30,0*00 The pier, which altogether is 1040 feet m 
length, and includes the rocky isl^d of Bimbeck, is north 
from the town at the extreme end of Worlebury Hill, 
where also are the Prince Consort promenade gardens. 
The church of St John, built in 1824, mostly on the site 
of the old one, contains some old monuments. The 
other principal pubhc buildings are the town-hall in the 
Venetian style, the assembly rooms, the market-house, 
the Weston county club, the church institute, the hospital 
and dispensary, and the West of England sanatorium, 
which smee its enlargement in 1882 contains 100 beds. 
The town has been long famed for its potteries. The 
population of the urban sanitary district (area 2Y70 acres) 
m 1871 was 10,568, and in 1881 it was 12,884 
The town was mcluded m an ancient Bntiah settlement, of which 
Worlebury Hill was the citadel The rampaxta of this fortress still 
remam, mduding a number of hnt circles, beneath which skeletons 
and Cdtio remams have been found. In Domesday Westone is 
described as held by the bishop. In the time of Edward the Con- 
fessor it was held by Algar, In 1696 it was purcbosed by the Pigotts, 
the present lords of the manor. The growth of the town is entirdy 
modem. Ahont the begim^g of the century it consisted of about 
twenty-four cottages mhabited by fishermen A hotel for the re- 
ception of visitors was erected in 1806, and an esplanade begun m 
1825, Bin.ee which time if has made rapid progress 

WESTPHALIA (Germ. Wes^alen), a provmce in the 
west of Pmssia, is hounded on the H. by the province of 
Hanover, on the E. by the province of Hanover, the 
principalities of Lippe-Detmold and Schaumburg-Lippe, 
the duchy of Brunswick, the province of Hesse, and the 
principality of WaJdeck, on the S.W. by Rhemsh Prussia, 
and on the N’.'W. by Holland. Its greatest length from 
north to south ia 110 miles, its greatest breadth is 124 
nules, and its total area is 7800 square miles. 

The lippe, an affluent of the ]^ne, flowing from east 
to west across the province, divides it into two parts, dis- 
similar in their character. The northern portion, a con- 
tinuation of the plaan of the Netherlands, is flat, with the 
^ception of the east, which is occupied by the Weser 
Hills. South of the Lippe, on the other band, the province 
IS occupied by numerous small chains and groups of hills, 
enclosing many beautiful valleys. Between the parallel 
courses of the Lippe and Ruhr stretches the low chain 
of Ibe Haar or Haarstrang (860-1060 feet), which is 
steep on its southern face, Wt slopes gradually down on 
the north to the valley of the Lippe, known as the Hellweg. 
The rugged mountain district sonth of the Ruhr is known 
as the Sauerlond, and its eastern portion, the plateau of 
Winterherg, is the highest part of the province. The 
culminatmg point is the Astenberg (2760 feet). This 
plateau is connected with the Westerwald on the south- 
west border by the Rothhaar or Rothlagergebirge. West- 
phalia is divided between the basins of the Rhine, Ems, 
and Weser. The Rhine itself does not touch Westphalia, 
hut its affluents, the lippe and Ruhr, are the leading 
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streams in tlie province. The Ems, entering Westplialia 
from Lippe, flows north-west and enters Hanover The 
Weser crosses the north-east of the province, piercing the 
Weser Hills by means of the narrow pass known as the 
Porta Westphalica or Westphahan Glate. All these streams 
are navigable for barges and small vessels There are no 
lakes in the province. The climate is on the whole tem- 
perate, though sometimes the winters are severe among 
the mountains. 

About 42 per cent of the surface is given up to agriculture, 25 
per cent, to pastures and moors, 28 per cent, is under wood , anil 
the remainder la unproductive The fertility of the soil vanes ; it 
IS most unfertile in the north and north-east A great proportion 
of the land is in the hands of small fanners and peasant propnetors, 
who as a class are well-to-do, though their system of farming is 
m some respects antiquated. Grain of vanoua kmds is grown, 
though not m suflcient quantity to meet the demands of the pro- 
vince ; potatoes, pease and heans, fmit, and tobacco are also pro- 
duced , but per haps the most important crops are hemp and nax, 
which places Westphalia among the leading nax-producing diatncts 
of Germany. The forests are chiefly on the mountains of the Saner- 
land, and in the south generally. Considerable numbers of cattle 
and pigs are reared, the latter yielding the well-known 'Westphalian 
hams , goats are also numerous m some distncts , and Government 
ays some attention to the breeding of horses in this province 
beep are comparatively few. (Compare the agnoultural statistics 
under PaxrssiA.) 

In virtue of its abundant coal and iron Westphalia is one of the 
busiest industrial quarters of Germany. There ore coal-fields in 
the north and in other districts, and the great coal-field of the 
Kuhr extends into the province The district of Amsberg, occupy, 
ing the south of the province, is the centre of the mineral industry. 
Dortmund gives name to one of the five miuiug distncts into which 
Prussia IS officially divided "Westphalia produces more iron oie 
than any other province in Prussia except the Klune province and 
Silesia ; next to Silesia it produces the most zme, and next to 
Saxony the moat copper ; and it yields more sulphur than any 
other provmoe Argentiferous lead, antimony, limestone, gypsum, 
marble, and slates are also worked. There are seven salt-works 
and numerous mmeral springs 

The mineral wealth of the province encourages an extensive 
manidactunng industry, the leachng branches of which are linen- 
weaving and iron-working. The Enen industry is very ancient, 
and since the 14th ceutuy has flourished in this province between 
the Lippe and Weser Its chief centre is now Bielefeld, which 
also manufactures jute The cotton factories of Munster are im- 
portant 'Woollens, stookiags, and nbbons are also manufactured 
to some extent The principal seats of the metallic industries are 
Iserlohn, Ludensoheid, Altena, Hagen, and the “Enneper Strasse,” 
a valley 7 miles long and three quarters of a mile wide, lying along 
the Ennepeand containmg as its chief towns Hasps (7818 inhabi- 
tants) and Gevelsherg (7066). Oast and wrought iron, steel, rails, 
wire, blades and tools, maoriinery and small iron and steel goods, 
bronze, brass, and plated articles are among the leading products. 
Vitriol, glass, and paper are also made. An active trade is earned 
on in the manufactured goods, and in timber, hams, and sausages. 
The leading commercial towns are Bielefeld, Iserlohn, and Dort- 
mund. Mmdeu has a port on the Weser ; Bevemngen is tiie centre 
of the corn trade ; and Paderbom is the chief woSl-market The 
roads are good, and the railways numerous and convenient. 

The population in 1886 was 2,202,726, or 282 per square imle. 
About 52 per cent, are Eoman Catholics, most of whom are found 
in the sonthem district of Arnsberg About 46i jmr cent are 
Protestants, the remainder are Jews and others. Education is 
well attended to. TTie seat of government is at Munster ; and the 
province is divided into the three distncts of Mindeu, Munster, 
and Amsberg. It has thiriy-one members in the Prussian poilia- 
ment, and seventeen in the imperial diet. 

Westphalia was the name given to the western portion of the 
early duchy of Saxony (vol. zxi. p 861). "When Henry the Lion 
fell under the ban of the empire his Saxon domains were distributed 
by the emperor The Sauerlaud and some other parts of "West- 
phalia fell to the archbishops of Cologne, who afterwards received 
firom I^ederiok Barbarossa the title of dukes of Westphalia and 
Anglia. The northern portion of the ongmal Westphalia become 
the nucleus of the circle of Westphalia in Maximilian’s adminis- 
trative organization of the empire, while the duchy of Westphalia, 
as an apan^e of Cologne, was mcluded in the scattered circle of 
the Lower Rhina The circle of Westphalia embraced, roughly 
meakuig, what is now Oldenburg, Hanover to the west of the 
Weser, the distncts of Munster and Mm den, and a few other 
temtories, an area of about 27,000 square miles, which in Moxi- 
miliau’s time was divided among four bishoprics and mnumcr- 
able small secular states with an aggregate population of about 


3,000,000 The peace of Luu^ville in 1801 transferred all parts of 
this circle west of the Ehine to Prance, while in. 1803 the duchy 
of Westphalia was granted to the duke of Hesse-Nassau as com- 
ensation for his former possessions to the west of the Bhme, which 
ad also been added to Prance. 

In 1807 Napoleon constituted the kingdom of Westphalia and 
gave it to his youngest brother Jerome It comprised all the 
Prussian provinces as far east as the Elbe, and extended south to 
Fulda and the Thnnngian states, embracing an area of about 
14,880 square miles, with a population of 2,000,000. Nearly the 
whole of Hanover was added to this kingdom in 1810 ; but next 
year Napoleon again took away the greater part, as well as other 
tenitones, leaving, however, 17,740 square miles, with 2,057,000 
inhabitants. This kingdom was intended to take the lead m the 
Confederation of the l^ine. After the battle of Iieipaio in 1813 
the kingdom of Westphalia was abolished, and things reverted to 
their previous order until the congress of Vienna rearranged the 
map of Europe, when Westphalia as we now understand the term 
was assigned to Prussia 

The peace of Westphalia, concluded in 1648 at Osnabruck and 
Munster, put an end to the Thirty Years' War (see Gehmant, vol. 

X p 601) 

WEST POINT, the seat of the United States military 
academy, on the Hudson, in Orange county, Hew York 
See Ajeimy, vol. u. p 619. 

WEST TROY, a village of Albany county, Hew York, 
United States, is situated in the bottom-land on the west 
bank of the Hudson, opposite Troy, with which it is con- 
nected hy an iron bridge, and 6 miles north of Albany. 
It is at the termini of the Ene and Champlain Canals, and 
is on a railroad line of the Delaware and Hudson Canal 
Company The village is well laid out, has water and 
gas, IS provided with street cars, and has extensive manu- 
factures of a varied character, but particularly of iron. 
The Watervliet (United States) arsenal is situated here. 
The population, 10,693 in 1870, was 8820 (2427 of foreign 
birth) in 1880. 

WEST ‘VIRGIHIA, one of the North-Eastern Central 
I States of the American Umon, lying between 37“ 6' and 
40“ 38' H. lat., is bounded on the N. by Pennsylvania and 
I Maryland, on the B. and S. hy Virguna, and on the W. 

' by Kentucky and Ohio, and has an area of 24,780 square 
miles. 

The form of the State is extremely irregular. It may 
be roughly likened to an ellipse, the greatest diameter of 
which lies nearly north-east and south-west. Its boundary 
upon the east and south is made up of the irregular line 
which hmited the counties which were set ofE from 
Virginia for the formation of this State. Upou the west 
the boundary is low-water upon the further shore of 
the Big Sandy and Ohio rivers A long narrow strip, 
known as the “Panhandle," projects northward some 
sixty miles along the Ohio, — the boundary being the con- 
tinuation of the straight line which separates Ohio and 
Pennsylvania. To the east of this the northern boundary 
follows Mason and Dixon’s Hne; then, dropping in a 
due south direction to the “Fairfax Stone,” it follows 
thence easterly the course of the Potomac to its junction 
with the Shenandoah. 

The entire State is mountainous or hilly, being com- 
prised withm the region known a.s the Cumberland or 
Alleghany plateau. The highest land in the State is 
upon the eastern and southern boundary, where the 
plateau in. many places reaches elevations exceeding 4000 
feet. Thence the country has a general slope to the 
north-west, and is lowest along the Ohio, where the 
elevation is but 600 to 800 feat This plateau has 
been subjected to stream erosion until it has become a 
network of narrow crooked ridges with deep gorges or 
narrow valleys. The height of the ndges and the depth of 
the valleys, together with the ruggeduess of the country, 
dimmish towards the north-west, until near the Ohio 
the hills become rounded and softened in outline, and 
tbe valleys are broad and fertile. 
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The drainage system of the State is in some respects 
peculiar. Although the general slope is towards the 
north-west, the Potomac, which flows south-easterly to 
the Atlantic Ocean, has cut its way far back into the 
plateau, and drams, by means of numerous long branches, 
the north-eastern quarter of the State The remainder 
of the State is drained to the Ohio by means of several 
large branches which flow m a general north-westerly 
dilution. Heading in the south-west is the Big Sandy, 
forming a portion of the State boundary. Pourteen miles 
above its mouth enters the Guyandotte, and 50 miles above 
the Guyandotte comes the Great Kanawha, one of the 
principd branches of the Ohio. This large and powerful 
stream has cut its way back beyond the crest-hue of the 
plateau, tapping numerous streams in south-west Virginia 
and western North Carohna, so that its sources are now 
against the Blue Eidge in the latter State. It is known 
in North Carohna and Virginia, aud in West Virginia 
to the Great Palls, by the name of New Eiver. In 
West Virginia it has numerous large tributaries — ^the 
Big and Little Coal rivers, Piney, and Bluestone from the 
south, and the Pocotaligo, Elk, Gauley, and Greenbner 
from the north. The next branch of the Ohio, proceeding 
northward, is the Little Kanawha, which empties into the 
Ohio at Parkersburg. The north-western, part of the 
State is drained by the Mouongahela, one of the two head 
branches of the Ohio, and its tributaries, the prmcipal 
of which are the Tygart’s Valley, Cheat, aud Buckhannon 
rivers. Of these streams the Ohio is navigable for river 
steamers at nearly all stages of water The same may 
be said of the Kanawha to a point near the Kanawha 
Pallsi, while the Big Sandy, the Guyandotte, and the 
Monongahela are navigable for flat boats for long distances, 
and these, as well as numerous other streams, are largely 
used for the floating of lumber. All the streams of the 
State, and especially the smaller ones, have a rapid fall, 
but ^eir enormous water-power has as yet been utilized 
only to a trifling extent. 

The chniate is nowhere severe, although, owing to the range in 
devation within, the State, there is a considerate range in tem- 

C tuie. The mean annual temperature ranges fiom 64^ to 56“ F., 
g highest in the neighbourhood of the Ohio, lu the western 
liart of the State, and lowest upon the high mountains m the 
eastern and north-eastern ^rtion. The maximnra is rarely above 
fi5‘ in any imrtion of the State, while the nummum oceasion^y 
reaches 10° in the more mountainous section. The rainML may 
be given broadly at between 40 aud 60 uichea annually. It also 
vanes with the elevation, heing less in the loiitir portions and 
greatest upon the high mountains. 

The feuna of "the State is that common to the whole southern 
Appalachian rsKiom Much of the area being as yet in a state of 
nalaire, dear of the white-tailed spades are still abundant, and 
black bear are not unfre^uently met witb in tbe more rugged and 
remote portions. Wild turkeys are still found in soma localities, 
and tbe moimtains have long been a p^ular lesoit for hunters, 
while the streams, abounding in trout, afford an eq^ually attractive 
held for the angler 

The timber resources of the State are enormous, and a small pro- 
jiortion of its aiea, amountmg to only about 25 per cent, has been 
deared. !]^e remainder is covered inth -viigin forest. This 
aonsiate mainly of broad-leafed trees of the most valuable sorts foi 
himber, such as chestnut, black walnut, cherry, aah, noplar, 
fc^^ory, locust, nmple, oak, &c Considerable areas of white pine 
dfijtmdinthehiglicst portions of the plateau, being practically 
Ip oeoginal forests of this wood left in the United States. 
slftsese.tl^Ee are considemble quantities of yellow pine, 
T. j scattered through the State. 

the ge^gi^ structure of West Virginia is 

'(^rbonlfeious formation. The coal of West 
4 ,'mineijal wealth. It is estimated that 
16,000 square miles are underlaid 
n of the TJmted States 6eo- 

eastern boundary 

Hiver, and utoee^s es*t^ 

(hence with the common bemnla^ ^ 




Webster and Pocahontas counties to Rich Monntain in Randolph 
county, foUoiving this last-named ndge to Laurel Mountain, the 
dividing line between Upshur county on the west and Randolph 
n.Tnl Baibour counties on the east, and thence with the Bnery 
Mountoi mto Preston county, and so on to the Pennsylvania State 
line ” All the ai-ea to the west of this line is underlain by coal. To 
tbe east of it there are small outlying patches, as m Greenbner, 

Meadow Mountam, and possibly in Pocahontas, Tucker, Grant, and 
Minenil counties, but these are ummportant as compared with the 
vast areas m the west. In the gorge of eveiy large stream floinng 
through this area are seen outcropping beds of coal, easily acces- 
sible to the mmer, and requirmg only facihties of transportation 
to render the mineral of commercial value In the mattOT of coal 
production the State is rapidly acquiring prominence. Fiom a 
production m 1873 of 600,000 tons, it reached in 1886 a production 
of over 4,000,000 tons, being exceeded by only four of the States, 

VIZ,, Pennsylvania, Ilhnois, Ohio, and Iowa The production is 
limited only by the demand, as the supply is almost inexhaustible. 

The coak of the State are of every vanety except anthracite, and 
are noted for theu pmity for coking, steam, and gas purposes and 
for domestic fuel 

Iron ore is abundant in various portions of the State, but is 
worked only to a comparatively limited extent 

Balt springs are found in tbe valley of the Kanawha aud in that Mmeral 
of the Ohio, and tlieie are extensive evaporating works in both these springs, 
localities. The production, however, has been lotarded by the 
competition of those in Michigan, owing to the OTeater cheapness 
of fuel and better facilities for tiausportation in the latter locality. 

The production of salt m West rnginia in 1886 amounted to 
250,000 baiiels WestTiiginia contains numerous valuable mineral 
sptinp, among tbe best known of wbicb are the Greenbrier White 
Sidpbur spnngB in Greenbner county, Capon sprmgs in Hampshire 
comity, Irondale sprmgs m Piostou county, and Red Si^hur 
spnngs and Salt Sulphur springs both in Monroe county. These 
aie well-known and popular summer resorts in the moimtains, and 
tlie wateM fiom them are shipjped to all parts of the United 
Sintas 

Wble the entire State may be said to be either mountainous oi Agnoul- 
hiUy, it contains a large extent of arable land Nearly all of tbe tore, 
lower hill country can be cultivated, while lu the monutainous 
re^on there ate numerous broad valleys of excellent sod, aud 
everywhere the hdl and mountain sides can be cultivated if the 
slope IS not excessively steep The tenth census (1880) repoited 
an area of 10,193,779 acres of laud in farms, of which 3,792,827 
acres, or about one-fourth tho area of the State, was improved land, 
this being mainly in the lower and leas mountainous portion. The 
average size of farms was 163 acres, showing as compared with tho 
average 10 years earlier, viz , 214 acies, a decided doci’ease. The 
value of farms and farmmgimplements was veiy nearly $136,000,000 
Tbfi numbers of live stock upon faims, as distiugmsbed from 
animals owned for business purposes in cities, consisted in January 
1888 of 138,231 horses, 6476 mules, 474,933 sbeop, 482,778 boM, 

171,278 mdeh cows, and 780,892 other cattle,— showing that the 
live-stock interests of the State ai e very large. The estimated value 
ofaUfarmpioductssold, consumed, oronhaud, asietuinedinlSSO, 
was $19,360,049 The principal agncultural products are wheat 
In dian com, hay, tobacco, oats, and garden vegetables The cereal 
products for 1887 consisted of 12,516,000 bush^ of com, 2,840,000 
of wheat, and 2,531,000 of oats. 

The manufactures, which aie not extensive, are concentrated Mauufae- 
mainly at Wheeling, the largest city, on the Ohio, in the northem tures. 
part of the State ; they consist mainly of maniifactui'cs of iron and 
rteel, glass, flouiing and giist mill products, lumber, and leather. 

There were m 1880 2376 manufacturing establishments, employ- 
ing a capital of $18,883,890 and 14,351 pai-sons The value of 
manufactured products was $22, 86 7, 126 

There are 1200 miles of completed railroads, with several Railwaya 
branches and one trunk line in process of construction Tho 
Baltimore and Ohio Railroad traverses the State from Parkersburg 
and Bellaure on the Oluo, the two hranches meeting at Grafton, 
and running thence eastward to Washington, Baltimore, and New 
York. The Newport News and Mississippi Yalley Railroad inns 
across the State fiom the mouth of the Big Saudy on the west 
to the Alleglianies near White Sulphur spnngs, and thence extends 
to Eidunond and Newport News. The Ohio River hue runs 
from Wheeling to Huntogton on the Ohio. The West Yirgmia 
Oentad extends from Piedmont on tho Baltimore and Ohio lino 
to a point in Randolph county, and is now in process of construo- 
tioff south-westward to intersect the Newport News and Mississippi 
Yalley line. The Clarksburg and WestCn, intersecting the Balti- 
more and Ohio at Clarksburg, extends to Weston in Lewis county, 
and thm has two brandies, one to GlonviUo m Gilmer county, 
and the other to Buckhannon in U pdiur county The Grafton and 
Greenbrier Railroad, intersecting the Baltimore and Ohio at Grafton, 
extends up the Yalley river to Belingtoa in Barbour county. The 
Norfolk and Western Raihoad, one of the main trunk Knes of the 
Atlantic States, has a part of its lines in tho southern portion of 
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West Virginia, Railway construction is exceedingly actiTe in all 
parts of the State, several now lines and numerous hranches of 
existing lines being under constinetion and in contemplation 
3duca- The State early in its history (December 1863) adopted a liberal 
ion. system of free schools The plan is known as the township oi 
district system, — ^the magisterial district or subdivison of each 
county being taken as the unit for taxation, and the general contiol 
of all the school interests of the district being placed in the hands 
of a district board of education elected by the people, and authorized 
among other duties to levy taxes, to determme the number of 
months of school and the number of sub-distncts, to plant and 
build Bchoolhouses, and to manage the financial and otner school 
interests of the districts. There is likeivise m each coun^ a 
supermtendent, and in the State a geneml superintendent. Ais 
system has since been mamtained and strengthened by lemslatire 
enactment tdl from 183 schoolhouscs and 431 public schools of idl 
^ades m 1865 there were in 1887 4587 schoolhouses in the State 
In 1866 the amount expended m suppoit of free schools was $7722 , 
this gradually increased till in 1887 the amount was $1,087,674 
The number of teachers employed by pubhe appropriation was 887 
in 1866 , m 1887 it was 5106 The estimated value of school- 
houses in the State, 140,000 in 1865, was 2,000,000 in 1887. 
The aveinge attendance in 1865 was 44 days , in 1887 it was 
108 The school system of the State is made permanent by the 
constitutional enactment referred to, which req^mres that the 
legislatuia shall provide by general law for a thorough and efiicient 
system of free schools. The general school system involves the 
education of teacheis, and with this object fiom 1867 to 1872 the 
legislature provided for the establishment of six normal schools, 
which are in successful operation In these schools tuition is 
free to all who desire to prepare themselves for teaching They 
are popular among the people, and have done much to elevate the 
general standard of education They prescribe courses of thiee 
years j nearly all of them have prepaiatory courses , four of them 
give collegiate training, and in all of them the study of ancient and 
modem languages is optional The school system involves also 
what IS known as the iireducible school fund The pnncmal, 
which now amounts to $600,000, is peimaneutly invested This 
fund IS constantly augmented from somces provided by law and 
by voluntary contributions 

^ublio The United States Government has erected public bmldiuga for 
nstitu* its judicial, postal, and revenue departments withm the State at 
ions. Wheeling, Claikshmg, Parkerahuig, and Charleston, the capital 
of the State While Wheeling {q v ) was temporarily the capital, 
a building was erected by its citizens for the uses of the State, which 
is now used for city purposes The six normal schools already 
refeiTed to have suitable buildings at Raimont, Glenville, Hunt- 
ington, Concord, Sliepheidstown, and West Liberty The hospital 
for the insane at Weston in Leivis county and a branch asylum 
in coui'se of construction at Silencer in Roane county, a deaf-mute 
and blmd asylum at Romney in Hampshire county, a peuitentiaiy 
at Mouudsville m Marshall county, and a umversity supported by 
the State at Morgantown in Monongalia county may be mentioned 
among the otlier public institutions of West Yirginia. 

/alueof The assessed valuation of real estate in 1887 amounted to 
iroperty. $118,753,842, and that of personal property to $48,710,176 , that of 
^ ' railroad property in 1880 was $4,497,030, and m 1887 $22,797,984. 

The State tax is 80 cents on each hundred dollars of valuation. 
Liquor amendment to the constitution is now pendmg, by which it 

aws, “ pioposed to prohibit the sale or manufaoturo or intoxicating 
liquors AtpresentthelawsoftheState— and they have been en- 

forced with more or less of modification almost since its foundation 
—involve the high licence system The grantmg of the licence is 
based in all cases on good character, and is subj'ect to the discretion 
of the county commissioners Under the operation of these laws, 
and by vhtue of local sentiment in its enforcement, no licence has 
been granted (and hence in effect the traflfic has been prohibited) 
in as many as 88 of the 64 counties The Hcence is subject to a 
tax fixed by tbe State law, and where sales are to be made in 
incorporated villages it is subject to an additional tax, which is 
fixed oy the authonbes of the incorporation. 

Popula- 1*1 1880 the populabon of the State was 618,457. That of the 
.nil principal cities was— Wheeling, 30,787 j Parkersburg, 6582 , 
Martmsburg, 6336 , Charleston (the State capital), 4192 ; Gratton, 
8030 , and Charlestown, 2016 The coloured population numbered 
26,886, the foreign-bom population 18,266 The merease in 
population from 1870 to 1880 was 89 9 per cent The proporbon 
of nabve whites was 98 per cent of the whole number of whites, 
which IS larger than that of any other State in the Umon, The 
popular vote at late eleebons mincates a population of 800,000, and 
that of Wheeling, Charleston, and Parkersburg is shown by local 
invesbgabon to have veiy largely increased. 

\.dnnm8- The execubve power is vested in a governor elected by the jaeople 
trabon fo*' ® term of four years, and ineligible under the constitution for 
re-elecbon There are also an auditor, a treasurer, an attorney- 
general, a secretary of state and State supeiintendent of fiee 
schools, who with the governor consbtute a hoard of public wor]^ 


and are likewise elected by the people for terms of four yeais, except 
the secretary of state and a librarian (who is ex officio adjutant- 
general), who are appomted by the governor The legislative 
power IS vested in a senate and house of delegates The senate 
embraces 26 members, half of whom are elected every alternate 
two years, for a term of four yeara The house of deleates consists 
of 66 members, who are elected every two j'ears. The legislature 
meets biennially, and may be convened in extraordinary session by 
the governor, or by the concurience of three-fifths of its membera 
The veto power is vested in the goremoi, but a majority con- 
curring m each house of the le^slatmre overrides it The judiciary 
consists of a supreme court of appeals, with four judges, who m case 
of their equal division affirm the judgment of the low er court, and 
of circuit couits, with one judge eadi, exercising general ongmal 
power and appellate jurisdicbon ovei magistrates or jusbees of 
the peace, and of magistrates and justices of the peace, whose 
junsuicbon in civil cases is hmited to $800, and who exercise 
criminal jurisdiction in petty offences, and may issue warrants of 
arrest and make preLimiuary examination and commit for trial m 
the circuit couri in cases of crime. The fiscal regulations of the 
counties are confided to a hoard, consisting of three county commis- 
sioners The county organization consists of these commissioners, 
a shenfif, deputy sheriffs, a circuit court clerk, a county clerk, who 
13 recorder of deeds, wills, &c , board of educabon, school trustees, 
overseers of roads, a commissioner of school lands, an overseer of the 
poor, and a commissioner of accounts. All these except the deputy 
sheriffs, commissioner of accounts, commissioner of school lands, 
and overseer of the poor are decte'd by thepeople 
Sistory.—Thd establishment of west Virginia as a State was 
consummated on 20th June 1863. Its cieabon and admission were 
due to condibons which existed prior to the civil w'ax of 1861-65, 
to popular sentiment which those condibons developed when the 
wai was precipitated, and to the exigencies of the war itself The 
Alleghany Mountains had divided the State of Virginia politically ' 
and commercially, and m the sentiment relating to her systems of 
taxabon, levenue, and pubhe expenditure into a Virginia and a 
“Western” Virginia, long before the civil conflict gave perma- 
nent result and fixed an official defiuibon to the line of demar- 
cabon between them Even after the war and the formabon of 
the new State the title to two counties, Jefferson and Berkeley, 
“lying east of the mountains," was the subject of legislabon and 
contenbon before the courts They were in 1870 judicially de- 
clared by tlie supreme court of the United States to be a part of 
the State of West Virginia. The western part of Virgmia was 
sparsely peopled, its great forests undeveloped, its vast mmeral 
resources only parbnJIy realized, and its slave interests compar- 
abvely small The eastern section contained the laiger popnlation, 
owned the great bulk of slave property, and exercised controlling 
power over State affau’s. The AJieghanies, dividing the two sec- 
bons, in the absence of transverae luilroad facdibes naturally sent 
the citizens of one aide with the flow of their navigable waters to 
w'estern and southern markets, while those of the other, moved by 
similar natural causes, turned to the seaboard for Uieir commercM 
and business intercourse. The basis of taxabon, the basis of re- 
presentation, and the relation of the slave interests to these, with 
the measure and distribnbon of public funds for works of mtemal 
improvement and other questions of local concern, consbtuted 
elements of continual contaoversy, and served to detract largely 
from the homogeneity of the populabon Early m January 1861 
the legislature of Virginia, m extra session, passed a bill calling a 
convention of the people to meet in the following month. At tiie 
same election the ^leople were to rote on the question whether the 
separation of Virginia from the Union should be determined by the 
convention or he submitted by tho convention to the people for 
ratification or rejection. The majonty at the election m favour of 
submitting the question of secession to the people was overwhelming, 
and was construed as indicating the loyal sentiment of the people 
of north-western Virginia. On the 17th of April, after the bom- 
bardment of Fort Sumter, the convention passed an ordinance of 
secession, and on the 24th a schedule submitting it to the people. 
The ordmance of secession was adopted by the people of Virginia, 
but the majority agamst it m the north-western pmrt of tho State 
was very large A convention of the unionist counties, which met 
at Wheeling in June, adopted on ordinance for the reorcamzabon of 
the State government, and m Aimust adopted an ordinance pro- 
vidmg for the formation of a new State, to be named “Eanawha,” 
compnsmg thirty-nme specified counties, and to mclude other 
counties also named, provided their vote should indicate such 
desire Under this provision a number of counties were afterw'ards 
added to the ongmal thirty-nme At the time of the vote upon the 
propoabou to form a new State war was raging throughout its 
proposed borders, and many of its counties had been the scene of 
violence and blooodshed. Many citizens were in the field as soldiers 
on the respective sides, and this fact, coupled with the general con- 
ditions, caused a small vote to he ^Ued. Of this comparatively 
small vote, however, a large majority was for the new State, and 
members w ere elected to a constitational convention. This conven- 
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tion met at Wheeling in Novemher, and formed a oonstitution for ths 
proposed nerw State, and designated it the State of West Virmnia. 

conatitntioii yjas submitted to the people, and adopted by an. 
OTerwhelmmg majority in April 1862 In May the le^lature of 
the “reorganized GloTeminant” of Tirgima wssed a hill to author- 
ize the formatioii of the new State out of the teintory of the old 
State of Virginia, as indicated by the recently ratihed constitution, 
and in the same month this Act of the Legislature, accompanied W 
its memorial and a certified copy of the conatitution and proceed- 
ings hy which it had been adopted, was presented to Congress. 
The subject led to grave discussion in that body, but ultimately 
the proposed constitatiou was carried, with bat one modification 
affecting the freedom of children of slaves thereafter to be bom 
within the limits of the new State. A new constitution was 
adopted in 1872 The State of West Virginia being the result 
of a douhlo revolution — that of the State of Virginia against 
the Federal Union and that of her north-western counties against 
the sece^ng State of Virginia — ^its people are conservative and 
strikingly homogeneous Even in the throes of revolution 
declaring separauon from the mother State provision was made 
for the assumption of a just share of the old State debt, though 
its ac^ustment has never yet been reached. West Virginia has no 
other debt Failing naturally, as did most of the border States, 
immediately after the war, into violent proscriptions of the 
retarzung Confederate element, West Virginia was one of the first 
of the States to modify and repeal these enactments. By the 
election of 1870 they were abrogated for ever, and since that time 
the issues and consequences of war have so far disappeared as to 
leave no perceptible trace behind. (J E. K.) 

■WETSTEEN", John Jacob (1693-1764), ITew Testament 
critic, was born at Basel, March 6, 1693. His father, 
John Rudolph Wetstem, was pastor of St Leonard’s in 
that city, and belonged to a learned family with wide 
ramifications. John Jacob studied the classics, Hebrew, 
and mathematics under distinguished professors, amongst 
whom was one of the Buxtorfs. Theology he studied 
under Samuel Werenfels, an influential anticipator of 
modern scientific theology and exegesis. While still a 
student he began to direct his attention to the special 
pursuit of his life — the text of the Greet New Testa- 
ment. A relative, John Wetstein, who was the umversity 
librarian, gave him permission to examine and collate the 
principal MSS. of the New Testament in the library, and 
he copied the various readings which they contained into 
his copy of Gerard of Maastricht’s edition of the Greek text. 
In 1713 in his public examination he defended a disserta- 
tion entitled iJe Yariis Tesfamenti JjectionihuSf and 
sought to show that variety of readings did not detract 
from the authority of Sacred Scripture. Wetstein paid 
great attention also to Synac and Talmudic Hebrew. In 
lie spring of 1714 he undertook a learned tour, which led 
him to Paris and England, the great object of his inquiry 
everywhere being manuscripts of the New Testament In 
Paris he examined the Godex Ephraemi, and on arriving in 
England in August 1715 the Codex AUxandrinm and the 
GcSex Bezet with many others. Early the next year he 
made the acquaintance of Bentley at Cambridge, who took 
great interest in his textual inquiries. The great scholar 
induced him to return to Pans to collate for him more 
caref ally the Codex Ephraemi^ Bentley having then in view 
a critical edition of the New Testament. In July 1717 
Wetstein, returned to Basel to take the office of a curate 
it large in his native city, a post which he held for three 
ht the expiration of which he exchanged it to become 
1 1€ assistant in the parish of St Leonard’s. At the 

i W Pursued his favourite study, and lectured 

! ^ N'ew Testament exegesis. It 

' ^ resolution to pr^are a critical 

1 Testament. Rb had in the 
whose famous Proposals 
m ilMj ^4443^ W^fnot permitted, however, 
to pumhe^ 14441 The rumour 

jot abroad tlfiadS 41s irbj|4^i®|t^w<4ld ^£^6 the Socinian 
iide in the case of such^phes^iss fljl^m^thy iii 16, and 
n other ways he gave the suspiei^n of heresy. 
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At length in 1729 the charge of projecting an edition of 
the Greek Testament savouring of Socinianism was form- 
ally laid agamst him The end of the long and unedifying 
trial was his dismissal, May 13, 1730, from his office of 
curate of St Leonard’s. He then removed from Basel to 
Amsterdam, where a relative, John Hen^ Wetstein, had 
an important printing and publishing business, from whose 
office excellent editions of the classics were issued, aud 
alflo Gerard of Maestricht’s edition of the Greek Testa- 
ment. Previous to bis removal from Basel Wetstem had 
commenced prmting in this office an edition of the Greek 
Testament, which was suddenly stopped for some unknown 
reason. At his trial the first sheets of this edition were 
brought into court against him, though the new readings 
which had been adopted in his text were simply those 
which are now universally accepted As soon as he 
reached Amsterdam he published anonymously the Pro- 
which he had proposed should accompany his 
Greek Testament, and which was repubbshed by him, 
with additions, as part of his great work, 1761. The next 
year (1731) the Remonstrants offered him the chair of 
philosophy in their college at Amsterdam, vacated by the 
t11tiah« of John Le Clerc, on condition that he should clear 
himself of the suspicion of heresy. He thereupon returned 
to Basel, and procured a reversal (March 22, 1732) of the 
previous decision, and readmissiou to all bis clerical offices. 
But, on his becoming a candidate for the Hebrew chair at 
Basel, his orthodox opponents procured his defeat and his 
retirement to Amsterdam. Here the Remonstrants per- 
mitted him to hold lectures in their college, which led, 
however, to renewed opposition on the part of the Calvin- 
istic party At length, after much painful contention, he 
was allowed to instruct the Remonstrant students in 
philosophy and Hebrew on certain somewhat humiliating 
conditions For the rest of his Me he contmued professor 
in the Remonstrant college, declining in 1744 the Greek 
chair at Basel. In 1746 he once more visited England, 
and collated Syriac MSS. for his ^eat work. At last 
f.liia appeared in 1761-62, in two folio volumes, under the 
title JYovum Testamentum Qrxamri Editionis Receptee cum 
Lection'dms Yarianiaihm Codicum MSS , <fec. He did not 
venture to put new readings m the body of bis page, but 
consigned those of them which he recommended to a place 
between the text and the full list of various reaMngs 
Beneath the latter he gave a commentary, consisting 
principally of a mass of invaluable illustrations and 
parallels drawn from classical and rabbinical literature, 
which has formed a storehouse for all later com- 
mentators. In his Prolegomena, he gave an admirable 
methodical account of the MSS., the versions, and the 
readings of the fathers, as well as the troubled story of the 
difficulties witib which he had had to contend in the pro- 
secution of the work of bis life. He did not long survive 
the completion of this work. He died at Amsterdam, 
March 9, 1764. 

"Wetstem’s New Testament has never been republiabed entire. 
The London printer Bowyer published, in 1768, a text in which he 
introduced the readings recommended by "Wetstein; Semler re- 
published the Ptolegomefoa and appendix, 1764 j A Lotze commenced 
a new edition of the work, but the Prolegomena only appeared 
(Ivotterdam, 1881), and this “ castigated ” It is generally allowed 
that "Wetstein rendered invaluable service to textual criticism by 
hia collection of various readings and his methodical account of 
tile MS6 and other sources, und that his work was rendered less 
valuable through his pxej^udice against the Latin version and the 

rinmple of grouping MSS. in families which had been recommended 

y Bentley and Bengal 

See Wetsteln’s accoont of his labours and trials In his Ifbv. Tat , 1 ; articles In 
nigea'e ZU<fy' fOr Mttor TheoU by C. B Hegenbach (1889), by Van Rhyn to 
1848, and again by Bbtt^ lu 1870f Tr^elles, Account of Oit PrinteS Text of the 
IfeSi Tatoonmt ; ScrivMei'B liitrodueticn to the GrUtcim of the hTeu/ Tatamant , 
gtm, PTi^esianiiieheDOfftnalii, roL flL ; BarOieau’s art. In ffertog'r Seal-Sncv- 
Hop*f<<(,2ded.,188e, 

WETTE, Da. See De Weme. 
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WEXFORD, a maritime county of Ireland, in the 
province of Leinster, is bounded N. by Wicklow, E. and S. 
by St George’s Channel, and W. by Waterford, Kilkenny, 
and Carlow. Its greatest length from its north-eastern 
extremity at Kilmichael Point to Hookhead Point at 
Waterford Harbour is upwards of 60 miles, and its greatest 
breadth from east to west 34 miles. The area is 676,588 
acres, or about 901 square miles. 

The coast'lme does not present any striking featuies, 
and owing to the number of sandbanks navigation is 
dangerous near the shore. The only inlet of importance 
on the east coast and the only safe harbour is Wexford 
Harbour, which owing to a bar is not accessible to large 
vessels at ebb-tide On the south coast are the fishing 
harbours of Crossfarnogue and Fethard Several islets 
adjoin the coast. South from Crossfarnogue Point are the 
Saltee Islands, and Coningmore and Coningbeg, beyond 
the latter of which is the Saltee lightship. South-east from 
Greenore Poiut is the Tuskar Rock. 

The basis of the county is clay-slate, and the surface is 
chiefly a series of verdant low hills, except towards the 
northern and western boundaries. The clay-slate for- 
mation is mterrupted by patches of quartz rock near 
Gorey, one south of Enmscorthy, and another south of 
Wexford. To the north of Gorey there is a protrusion 
of greenstone trap. The elevated ridge on the north- 
western boundary forms the termination of the granitic 
range in Wicklow, and in Croghan Kinshela, on the 
borders of Wicklow, rises to a height of 1985 feet On 
the western border, a granitic range, situated chiefly in 
Carlow, extends from the valley of the Slaney at Newton- 
barry to the confluence of the Barrow with the Fore at 
New Ross. In the southern district, a hilly region, reach- 
ing in Forth Mountain a height of 725 feet, forms with 
Wexford Harbour the northern boundaries of the baronies 
of Forth and Bargy, a peninsula of flat and fertile land. 
Carboniferous limestone crops to the surface on the 
southern shore of Wexford Harbour, and forms also the 
extremity of Hookhead Point Marble is quarried on the 
right bank of the Barrow, and ochres are dug on the 
coast districts. The nver Slaney enters the county at its 
north-western extremity, and flows south-east to Wexford 
Harbour. Its chief tributary is the Bann, which flows 
south-westwards from the borders of Wicklow. The 
Barrow forms the western boundary of the county from 
the Blackstairs range of mountains till its confluence with 
the Suir at Waterford Harbour 

Agncultura.—Tha soil for the most part is a cold and stiff clay 
resting on clay-slate. The interior and western distnots have it 
much inferior to those round the coasts In the south-eastern 
peninsula of Forth and Bargy the soil is a rich alluvial mould 
mixed with ooralhne sandstone and limestone. The peninsula of 
Hookhead, owing to the limestone formation, is specially finiitful 
In the western dLtricts of the county there are large tracts of turf 
and peat-moss. In 1876, accordmg to the JRetwrn of Omiers of 
Lamd, Wexford was divided among 1767 proprietors possessmg 
678,052 acres at an annual value of £374,617, or about 18s. an 
€icre aU over. Of these proprietors 681 possessed less than 1 acre. 
There were about 4600 acres of waste or common land. The 
following propnetors possessed upwards of 8000 acres Lord 
Carew, 17,831, Lady Adelaide Forbes, 16,216, marquis of Ely, 
14,023 j Viscount Powerseourt, 11,730, Lord Templemore, 11,327 ; 
William Oime Foster, 9724,' Hon. Mrs Deane Morgan, 9418; Anne 
Colclough, 9828 ; Sir James Power, 8599 ; F A Leigh, 8281 ; and 
representatives of J H E. Rowe, 8008 Out of a total area of 
675,700 acres in 1886, there were 202,648 acres, or 86 '2 per cent., 
under crops, including meadow and clover, 308,788 or 62 8^ per 
cent. Tinder grass, 481 acres fallow, 10, 583 woods and plantations, 
16,090 bog and marsh, 19,082 barren mountain land, and 24,183 
water, roads, fences, &c The total number of holdiuga in 1886 
was 16,074, of which only 16 were above 600 acres m extent, 
1046 between 100 and 600 acres, 2429 between 50 and 100, 2708 
between 80 and 60, 8019 between 16 and 80, 8081 between 6 and 
15, 2161 between 1 and 6, and 1620 not exceedmg 1 acre. The 
decime in the area tinder crops between 1849 and 1886 has been 


much below the average for Ireland — from 245,514 acres to 
202,643 lu 1876 the area w'as 221,018 acres, so that theie has 
been a large decime within the last ten yeara In the area under 
meadow and clover there has been an increase from 39,348 in 1849 
to 61,827 in 1876 and 64,064 m 3886, but within the last ten years 
the area has been fluctuating. There has been no marked cllange 
m the area under green crops, which was 44,786 acres in 1849, 
60,498 in 1876, and 45,968 in 1886. The ai-ea under com crops 
has, howevei, declined nearly a half, being in 1849 168,821 acres, 
in 1876 109,193 acres, and in 1886 only 92,612 acres. Of green 
crops there has been smee 1849 a great increase in the aiea under 
turnips, and a corresponding decrease m the area under jiotatoea : 
m 1849 they were respectu'ely 9763 and 82,017 acres, and by 
1876 they had changed to 19,704 and 23,974 acres, and by 1886 
to 21,857 and 18,888 acres There were also m 1886 2848 acres 
rmder mangel-wni’zel and beetroot, aud 3365 under other green 
crops Of the corn crops the area under wheat has declined from 
44,692 acres lu 1849 to 6948 in 1876 and 4541 in 1886, the area 
under oats from 80,166 acres to 47,065 m 1876 and 60,381 in 1886, 
while that under barley and here increased from 86,563 acres in 
1849 to 51,321 acres in 1876, but since then has declmed to 86,086 
acres The number of horses m 1886 was 27,878, of which 942 
were used for recreation Mules numbered 1767, and asses 8031. 
(kittle numbered 126,410, of which 87,986 were milch cows The 
number of sheep was 12^378, of which 48,243 were one year old 
and upwards Pigs numbeied 67,478, goats 6369, and poultry 
571,107, of which 34,293 were turk^ and 60,414 geese 

Commumcatioiia — The Dublin, Wicklow, and Wexford Railway 
intersects the county , and from Wexfoifl. a branch of the Great 
Southern and Western passes north-westwards joming the hues to 
Ehlkenny and Kildare The nver Slaney is navigable for barges 
to Enmscorthy, and the Barrow for large vessels to New Ross 

Manufactures — Except lu the town of Wexford the luanufactures 
and trade are of small importance There are important flsbenes 
at Wexford, and one or two Ashing villages along the south coast. 
The fisliiug grounds are good. 

Adimnistration and Population — ^According to the calculation 
of Da Burgo the population in 1760 was 66,804 , the parliamentary 
census of 1812 places it at 112,000 , in 1821 it amounted to 170,806, 
in 1841 to 202,038, in 1861 to 143,964, in 1871 to 132,666, and in 
1881 to 123,864 (60,928 males and 62,926 females) Romau 
Catholics m 1881 formed 91 1 per cent of the population, and Pro- 
testant Episcopalians 8 2 per cent In 1881 the number of persons 
who could read and write amounted to 61 ’6 jier cent of the popu- 
lation, 15 3 per cent could read but not wnto, and 88 2 per cent 
could neither read nor write, — 14 7 per cent being under seven 
years of age All could speak English, and 612 could speak 
English and Irish By the Act of 1886 Wexfoid, which formerly 
leturaed two members to parliament, ivas divided mto two parlia- 
mentary divisions, North and South, each returning one member, 
the borough of Wexford, which fonnerly returned one member, and 
the portion of the borough of New Ross within the countv, being 
merged in the South Division. The prmcipal towns are Wexford 
(12,168), New Ross (of which a xiortion contaming 6376 is in this 
county, the other portion containing 295 inhabitants hemg in 
Kilkenny), Enmscorthy (5666), aud Gorey (2460). The county is 
divided into ten baronies, and contains 144 parishes and 1600 
town-lands. Episcopally it is in Ferns diocese, except a small 
porbon, which is in Dublin. Judicially it is in the Leinster circuit, 
aud assizes are hold at Wexford, and quarter sessions at Enmscorthy, 
Gorey, New Ross, and Wexford Tnore are eleven petty sessions 
dmtticts, and parts of two others, Wexford includes the iioor law 
umonsof Gorey and Wexford, and parts of Enniscorthy, New Ross, 
and Shillelagh It is witliin the (Jork military district and along 
with Kdkenny, Tipperary, and Waterford forms No. 69 sub- 
districl^ the bngade dep6t of which is at Clonmel There are 
barrack stations at Wexford, Duncannon Fort, and New Roas. 

History and Antiquities. — The penmsula of Hookhead is the 
ancient Sacrum Fronwntorium. Tne northern portion of Wexford 
was included m Hy Kinselagh, the peculiar terntory of the Mac- 
morronghs, overlords of Leinster, who had their chief residence at 
Ferns. Dermod Macmoi rough, having been dejiosed from the 
kingdom of Leinster, asked help of Henry IL, king of England, 
who authorized him to raise forces in England for the assertion 
of his claim He secured the aid of Strongbow by promisme him 
the hand of Eva, and in addition obtained assistance from Robert 
Fitzstephen and Mamice Fitzgerald of Wales. On the 1st May 
1169 Fitzstephen landed at Bageubon on the south side of Fethard, 
and after four days’ siege captmed the town of Wexford from its 
Danish inhabitants. After this Deimod granted the terntory of 
Wexford to Fitzstephen and Fitzgerald and their heirs for ever. 
Maemorrongh havi^ died m 1172, Strongbow becamq lord of 
Leinster. At first Henry II retained Wexford in his own pos- 
session, but in 1174 he committed it to Strongbow. The barony 
of Forth is almost entirely peopled by the descendants of those 
who accompanied these English expeditions Wexford was one of 
the twelve counties into wmch the conquered territory in Ireland 
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■was divided Tov Kmg Jolm in 1210, and formed part of the pos- 
sessions of W illTflm Mareschal, earl of Pembroke, who had mamed 
Strongbow’s daughter. Through the female hue it ultiinately 
passed to John Talbot, earl of Shrewsbury, who m 1446 was made 
earl of Waterford and boron of Dungarvau In 1474 Geoige 
Talbot was smaschal of the hberty of Wexford. The distnet 
was actively concerned in the rebeUion of 1641 , and during the 
Cromwelijan campaign the town of Wexford was on 9th October 
1649 carried by storm, and a week later the mvnson at New 
Boss surrendered,— a “seasonable mercy,” according to Cromwell, 
as giving bim an “opportunity towards Munster” Wexford 
was the chief seat of the rebellion of 1798, the leaders theie 
being the priests. Evidences of the Danish occupation are seen 
in the numerous laths, especially at Dunbrody, Enniseorthy, 
and New Boss. Among the monostio ruins special mention may 
he made of Dunbrody abbey, of great extent, founded in 1182 for 
fViafarfiflTi monks by Henry da Montmorency, marshal of Henry II ; 
Tmtem ahbey, founded in 1200 by William Mareschal, earl of 
Pembroke, and peopled by monks from Tintern abbey in Mon- 
mouthshire; the abbey of St Sepulchre, Wexford, founded shortly 
after the invasion by the Eoehes, loida of Fermoy, Ferns abbey, 
founded by Dermod Macmorrough, and the abbey of New Boss, 
founded by St Alban m the 6th century There are a consider- 
able number of old castles, including Ferns, dismantled by the Pailia- 
mentary forces under Sir Charles Coote m 1641, and occupymg the 
site of the old palace of the Macmorroughs, the massive pile of 
Enniseorthy, founded by Eaymond le Gros, Camck Castle, near 
Wexford, the first bndtby the English , and the fort of Duncannon, 
which has been gnrnaoned since the time of the Spanish Armada, 
and caused some trouble to CromweU when in Wexford. 

WEXPORD, a seaport, market-town, and nninicipal 
borough, and the chief town of the above county, is finely 
situated on the south side of the Slauey, where it discharges 
into Wexford Harbour, on the Dubhn, Wicklow, and Wex- 
ford Railway and a brauch line of the Great Southern and 
Western, 82 miles south of Bubhu and 16 south-east of 
Eimiscorthy. Wexford Harbour, formed by the estuary 
of the Slaney, is about 3 miles from north to south and 
about 4 from east to west, and has an area of about 1300 
acres. A fine bridge of wood and iron 1500 feet in length 
crosses a narrow part of the estuary. The harbour affords 
splendid accommodation for shipping, but its advantages 
have been in great part lost by a bar at its mouth pre- 
veutiug the entrance of vessels drawing more than 12 feet. 
The construction of a pier at Eosslare connected with 
Wexford by a railway has, however, proved of great 
benefit. The town consists of the quay, about 1000 feet 
iu length, with two narrow streets runuiug parallel with 
it, and other smaller ones branching off at intervals. 
Some remains of the old walls and flanking towers still 
exist. The Protestant Episcopal church, near the ruins of 
the ancient ahbey of St Sepulchre, is said to occupy the 
spot where “the treaty was signed between the Irish and 
their Englisih invaders in 1109. The principal modem 
buildings are the towu-haff, the theatre, the court-house, 
the barracks, occupying the site of the ancient easily St 
Peter’s College for the education of Catholic dergy, the 
coxmiy infirmary, the union workhouse, and a numW of 
conventa The port has communication by steamer with 
liverpool and Bristol. In 1886 the number of vessels 
that entered the port was 847 of 86,004 tons, the number 
that cleared 836 of 84,065 tons. The prinapal export® 
ftte agricultural produce, hve stock, and whisky. Ship- 
bc^lding is carried on, and also tanning, malting, brewing, 
kdn^oundiug, distilling, and the manufacture of artificial 
fieor, a^icultural implements, and rope and 
twirfe. '^Spopnmtion of the town in 1871 was 12,077^ 
an^^ 1881 it \va8 12,163. 

Wea^ford was cf the catliest colonies of the Eaghsk, havn:« 
been taken It was the second town that Cromwell 

besic^ in Ifilft ; It was gamaonod WiUiam III, in 1690 
In 1798 S: w*isnffldetl|feh^q^rfcBft( ef the rebels, who, ho-wever, 
simendered it on the'SSat 3me, In, 1618 the town received a 
charter firom Aldomar4e whddh was*ait«udad Vw Heny 

IV. in 1411, and confiruial’ by®jSzabe6h^in 1568. By James I* 
it was in 1608 made a freelwirengh ea^rate, by i!he title of “ the 
town and tree boroi^h oGuperatc of weXlo^” It retmaied two 
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members to parliament from 1374 till the Dnion, when they were 
reduced to one. In 1886 it was included in the South Division 
of the county 

WEYMOUTH AXD Melcombe Regis, a seaport, water- 
ing-place, market-town, and municipal borough of Dorset, 
England, is situated at the mouth of the small river Wey, 
on W^eymouth Bay, opjiosite the Isle of Portland, and 
ou the London and South-Western Railway and a branch 
of the Great Western, 7^ miles south of Dorchester, 27^ 
west-south-west of Poole Junction, and 146^ from London. 
It is formed of Weymouth, a fishing town and seaport on 
the south-west of the Wey, and Melcombe Regis on the 
north-east of the river, the two towns being connected by 
a bridge reconstructed in 1881. An esplanade about a 
mile in length fronts the sea To the south of the 
esplanade is a pier of stoue on wooden piles 1050 feet in 
length, erected in 1859 at a cost of £12,000. The harbour 
lies between the pier on the north and the spur of land 
called the Nothe on the south, and is protected by a con- 
crete wall extending 500 feet northward from the Hothe. 
The principal buildings are the old town-hall, the market- 
house, the gmid-hall, the masonic hall, the royal Dorset 
yacht clubhouse, the theatre, the Royal Yictoria Jubilee 
Hall, the Weymouth and Dorset eye infirmary, the Wey- 
mouth royal hospital and dispensary, the Weymouth sana- 
torium for women and children, and the infantry barracks. 
Opposite the Royal Terrace is an equestrian statue of 
George III., erected iu 1809 in commemoration of his 
jubilee. A marble statue was also erected to Sir H. 
Edwards in 1885 A mile south-west of Weymouth is 
Saudsfoot Castle, a fort erected by Henry VIII. for the 
protection of the slapping. There are a number of alms- 
houses aud other diaiities. Weymouth has steam con- 
nexion with the Channel Islands, Prance, and various ports 
on the PnglTsb coast In 1886 903 vessels of 105,824 
tons entered the port, and 906 of 98,964 tons cleared. 
The principal exports are Portland stone, bricks aud tiles, 
and provisions, and the imports are coal, timber, garden 
and dairy pioduce, aud wine. Ship and boat building, 
rope and sail making, aud brewing are carried on. The 
population of the muuicipal borough of Weymouth and 
Melcombe Regis (area 763 acres) in 1871 was 13,259, 
and in 1881 it was 13,716. 

Both ’Weymouth and Melcombe Begis axe very ancient. The 
port is suppoaed to have tiatled with TiTian mei’chants before the 
aitival of the Romans, ’Vanous Roman lemains, including pave- 
ments and coins, have been found. Weymouth was the scene of 
Athelstan’s vengeance on his half-brother Piince Edwin It 
received a charter fiom Ethelred, which is preserved in Wmcliester 
cathedral In the time of Edward the Confessor Weymouth and 
Melcombe were the property of the abbey of Ceme In 1280 they 
formed a royal demesne and part of the dowry of Eleanor of 
Castile. Botii Weymouth a^id Melcombe fii-at returned members 
to parliament in tue reign of Edward II In 1847 they sent 20 
shins and 264 men for the siege of Calais Queen Margaret of 
Anjou landed at Weymouth 17th April 1471, and in 1606 Philip 
of Castile and his queen were dnven into the port by stress of 
weather. In 1671 Weymouth and Melcombe Eems were muted in 
one borough, underthe title of “ mayor, aldermen, bailifis, burgesses, 
and commonalty of the borough and town of Weymouth ana Mel- 
combe Begis." The town was the scene of repeated conflicts dumig 
the (hvil "NVar, having been taken by the Boyahsts 9th August 
1641, and retaken in 1644 by the Parliamentary foiooa, vho stoutly 
defended it against an attack of nine days’ duration in February of 
the following year. OnginaJly the united borough sent four mem- 
bers to parliament (the only other place icturnxng the same number 
being the city of London), but m 1832 those were reduced to two, 
and m 1885 it ceased to be separately represented. Its importance 
as a watermg'plaee dates from the time that George III. smected it 
aahis favonnte resort in the summer season, On CthDecember 1881 
'V’'eymQu^ was constituted a port, the limits to commence at St 
Alban’s Head, the limit of the port of Poole, aud to extend m a 
wertem direction along the coast to the western bank of the nver 
Char, being the eastern limit of the port of Exeter, and to 
include the island of Portland Amotig the representatives of 
the boroughs in parliament are Sic Wilfiam Penn, father of the 
founder of Peuns^vania, and Sir Christopher VTton. 
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WHALE/ a name applied rather loosely to yarious 
animals of the order Cetacea, the general characters and 
classification of which have been described in the article 
Mammalia (vol. zv. p. 391). All the members of the 
sub-order Mystacoceti, or Cetacea with whalebone, are 
called “ whales.” But of the Odontoceti, or Cetacea wuth 
teeth, only certain of the larger ones are so termed, the 
smaller species being popularly spoken of as “ bottlenoses,” 
“ dolphins,” and “porpoises”; yet so indefinitely has the 
word been applied that a true dolphin {Delphimis turdo), 
not exceeding 8 feet in length, is described in some works 
as the “ smaller bottlenosed whale.” 

Although by their mode of life so far removed from 
close observation that it is impossible to become as fami- 
liar with them in their natural condition as with many 
other animals, whales are in many respects the most 
interesting and wonderful of all creatures; and there is 
much in their structure and habits which is well worthy 
of study, much that is difficult to understand, and much 
that leads to great generalizations and throws light upon 
far-reaching philosophical speculations. One of the first 
lessons wffiich a study of these animals affords is that, in 
the endeavour to discover what a creature really is, from 
what others it is descended, and to what it is related, the 
general outward appearance affords little clue, and we must 
go deep below the surface to find out the es- 
sential characteristics of its nature. There 
was once, and may be still in many places, a 
common idea that a whale is a fish. To 
realize the fallacy of this notion we have only 
to consider what a fish really is, what under 
all the diversities of form, size, and colour 
known among fishes there is common to them 
all, and we see that in everything which 
characterizes a true fish and separates it from 
other classes, as reptiles, birds, and mammals, 
the whale resembles the last-named and differs from the fish. 
It is as essentially a mammal as a cow or a horse, and simply 
resembles a fish externally because it is adapted to inhabit 
the same element ; but it is no more on that account a fish 
than is a bat, because adapted to pass a great part of its 
existence on the wing in the air, nearly related to a bird. 
The whole structure of a whale is a most instructive in- 
stance of a type of organization which is common to and 
characteristic of the class Mammalia, only specially modi- 
fied or adapted to a peculiar mode of life. We see in 
every part the result of two great principles acting and re- 
acting upon each other,— -on the one hand, adherence to 
type, or rather to fundamental inherited structural condi- 
tions, and, on the other, adaptation to the peculiar circum- 
stances under which it lives, and to which in all probability 
it has become gradually more and more fitted. The external 
fish-like form is perfectly suited for swimming through the 
•water; the tail, however, is not placed vertically as in 
fishes, but horizontally, a position which accords better with 
the constant necessity for rising to the surface for the pur- 
pose of breathing. The hairy covering characteristic of all 
mammals, which if present might interfere with rapidity 
of movement through the water, is reduced to the merest 
rudiments, — a few short bristles about the chin or upper 
lip, — which are often only present in very young animals. 
The function of keeping the body warm is supplied by a 
thick layer of non-conducting material, the “blubber,” a 
peculiarly dense kind of fat placed immediately beneath 
the skin. The fore-limbs, though functionally reduced to 
mere paddles, with no power of motion except at the 
shoulder-joint, have beneath their smooth and continuous 

1 Icel, Tvmlr ; Dan. and Swed., AtoZ ; Anglo-Saxon, ; Gem., 
loaZ, walfisch: The meaning apparently is “roller,” the "word being 
closely allied to “ wheel” (Skeat). 
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external covering ail the bones, joints, and even most of 
the muscles, nerves, and arteries, of the human arm and 
hand ; and rudiments even of hind legs are found buried 
deep in the interior of the animal, apparently subserving 
no useful pm-pose, but pointing an instructive lesson to 
those who are able to read it. 

In what follows a more detailed account is given of the 
best known of those species of Cetacea to which the name 
“ whale ” is popularly ajjplied, especially those frequenting 
British waters, than could be given under M a m mal ia. 

I. Sub-order MYSTACOCETI or Whalebone Whales. 

Genus Balsena. — ^The Greenland, or more properly Arctic, right Green 
whale {Balsena inysticetiis) attains, when full-grown, a length of land 
from 45 to 50 feet. Its external form is shown in fig. 1, from a right 
careful drawing by Mr Eobert Gray. In this species all the peculi- whale 
arities which distinguish the head and mouth of the whales from 
those of other mammals have attained them greatest development. 

The head is of enormous size, exceeding one-third of the whole 
length of the creature. The cavity of the mouth is actually larger 
than that of the body, thorax, and abdomen together. The up23er 
jaw is very narrow, but gi-eatly arched from before backwards, to 
increase the height of the cavity and allow for the great length of 
the baleen or “-whalebone” blades; the enormous rami of the 
mandible are widely separated posteriorly, and have a still further 
outward sweep before they meet at the syuii)hysis in front, giving 
the floor of the mouth the' shape of an immense spoon. The baleen 
blades attain the number of 380 or more on each side, and those 
in the middle of the series have a length of 10 or sometimes 12 



Fig. 1.— Greenland or Arctic right whale (Balmna mysticetus). 


feet. They are black in colour, fine and highly elastic in textui'e, 
and fray out at the inner edge and ends into long, delicate, soft, 
almost silkjL hut very tough, hairs. The remarkable development 
of the mouth and of the structures in connexion with it, w’bieh dis- 
tinguishes the right whale among all its allies, is entirely in relation 
to the nature of its food. It is by this apparatus that it is enabled 
to avail itself of the minute but highly nutritious crustaceans and 
pteropods which swarm in immense shoals in the seas it frequents. 
The large mouth enables it to take in at one time a sufficient 
quantity of ivater filled with these small organisms, and the length 
and delicate structure of the baleen provide an efficient strainer 
or hair-sieve by which the water can be drained ofl‘. If the baleen 
were rigid, and only as long as is the aperture between the upper 
and lower jaws when the mouth is shut, a space would be left 
beneath it when the jaws were separated, through which the water 
and the minute piarticles of food would escape together. Eut 
instead of this the long, slender, hrush-like, elastic ends of the 
whalebone blades fold back when the month is closed, the front 
ones passing below the hinder ones in a channel lying between the 
tongue and the lower jaw. "When the mouth is opened, their 
elasticity causes them to straighten out like a bow unbent, so that 
at whatever distance the jaws are separated the strainer remains 
in perfect action, fifiing the whole of the interval. The mechanical 
perfection of the arrangement is completed by the great develop- 
ment of the lower lip, -which rises stiffly above the jaw-bone and 
prevents the long, slender, flexible ends of the baleen from being 
carried outwards Ijy the rush of water from the mouth, when its 
ca-vity is being diminished by the closure of the jaws and raising 
of the tongue. 

If, as appears highly probable, the “ howhead ” of the Okhotsk 
Sea and Behring Strait belongs to this species, its range is circum- 
polar. Though found in the seas on both sides of Greenland, and 
passing freely from one to the other, it is never seen so far south 
as Cape Barewell ; but on the Labrador coast, where a cold stream 
sets down from the north, its range is somewhat farther. In the 
Behring Sea, according to Scammon, “ it is seldom seen south of 
the fifty-fifth parallel, which is about the farthest southern _ex-teiit 
of the winter ice, while in the Sea of Okliotsk its southern limit is 
about the latitude of 54“.” As has been abimdantly shown by 
Escbiicht and Eeinhardtin the case of the Greenland seas, “every- 
thing tends to prove,” Scammon says, “ that the Balsena mystieetus 
is truly an ‘ice whale,’ for among the scattered floes, or about the 



5M 


WHALE 


borders of tbe ice-fields or barriers, is its home and feeding-ground. 
It is true that these animals are pursued in the open water during 
the summer months, but in no instance have we learned of their 
being captured south of where winter ice-fields are occasionally met 
with.” The occurrence of this species, therefore, on the British or 
any European coast is exceedingly unlikely, as when alive and in 
health the southern limit of its range in the hTorth Sea has been 
ascertained to be from the east coast of Greenland at 64° ET. lat. 
along the north of Iceland towards Spitzbergen, and a glance at 
a physical chart will show that there are no currents setting south- 
wards which could bear a disabled animal or a fl.oating carcase to 
British shores. To tMs a pnori improbability may be added the 
fact that no authentic instance has been recorded of the capture or 
stranding of this species upon any European coast, for the cases 
of its having been reported as seen in British waters may he ex- 
plained by the supposition of one of the other species of the genus 
being mistaken for it. Still, as two other Arctic 
cetaceans, the narwhal and the beluga, have in a 
few undoubted instances found their way to British 
shores, it would be rash absolutely to deny tbe possi- 
bility of the Greenland right whale doing the same. 

Eurther details of the migrations and habits of this 
species are given under “Whale Fisheries" (see 
p. 526 below). 

Southern The southern right whale {B. australis) resembles 
right the last in the absence of dorsal fin and of longi- 
whala tudinal furrows in the skin of the throat and chest, 

but differs in that it possesses a smaller head in proportion to 
its body, shorter baleen, a different-shaped contour of tbe upper 
margin of the lower lip, and a greater number of vertebrae. The 


of these whales have been taken within the last few years. In the 
north Pacific a very similar if not identical species is regularly 
hunted by the Japanese, who tow the carcases ashore for the pur- 
poses of flensing and extracting the whalebone. In the tropical 
seas, however, according to Captain Maury’s whale charts, right 
whales are never or rarely seen ; but the southern temperate ocean, 
especially the neighbourhood of the Gape of Good Hope, Eergiie- 
len’s Maui Australia, and Hew Zealand, is inhabited by “black 
whales,” once abundant, but now nearly exterminated through the 
wanton destruction of the females as they visit tbe bays and inlets 
round the coast, their constant habit in the breeding time. _ The 
range of these whales southward has not been accurately determined ; 
but no species corresponding with the Arctic right whale has as 
yet been met with in the Antarctic icy seas. 

Gmvs Megaptera. — The whale commonly called “ humpback ” Hump- 
{Megapt&ra hoops) by whalers, perhaps on account of the low back 

whale. 




Fia 2.— Southern right whale {B. awtralis). 


genus inhabits the temperate seas of both northern and southern 
hemispheres and is ^vided into several species according to their 
geographical distribution :—.B. liscayensis of the Horth Atlantic, 
B. japonica of the Forth Pacific, .5. australis of the South 
Atlantic, and B. antipodarum and B. novss-selandm of the South 
Pacific. But the differential characters by which they have been 
■separated, external as well as anatomical, are slight and subject 
to individual variation ; and the number of specimens available 
for comparison in museums is not yet sufficient to afford tbe neces- 
sary data to determine whether these characters can be regarded as 
specific or not. The most interesting of these is the right •whale, 
which was formerly abundant in the Forth Atlantic, hut is now so 
scarce as to appear verging on extinction. This was the whale the 
pursuit of which gave occupation to a numerous population on the 
shores of the Basque prorinees of France and Spain in the Middle 
Ages. From the 10th to the 16th centuries Bayonne, Biarritz, St 
Jean de Luz, and San Sebastian, as well as numerous other 'towns 
on tbe north coast of Spain, were the centres of an active whale 
“ fi.she^,” which supplied Europe with oil and whalebone. In 
later times the whales were pursued as far as the coast of Few- 
foimdland. They were, however, already getting scarce when the 
voyages undertaken towards the close of the 16th century for the 
discovery of the north-eastern route to China and the East Indies 
opened out the seas around Spitzbergen; then for the first time 
the existence of the Greenland whale became known, and henceforth 
the energies of the European whale-fishers became concentrated 
upon that aniinal. It is a singular fact that the existence of the 
Atlantic right whale was quite overlooked by naturalists till lately, 
all accounts referring to it being attributed to the Greenland whal^ , 
supposed once to have had a uidsr distribution than now, and to 
have been driven by the persecution of man to its present cireum-. 
polar haunts. To the two Danish eetologists Eschricht and Bern- 
hardt is due the credit of having proved its existence as a distinct 
species, from a careful collation of numerous historical notices of 
its structure, disbibution, and habits ; and their restoration of the 
animal, founded upon these documents, has been abundantly con- 
firmed by the capture of various specimens in recent times, showing 
that it still lingers in some of the localities where it formerly was 
so abundant. The only tnoum instances of its occurrence on the 
coasia of Europe in modern times are in the harbour of San Sebas- 
tian in January 1854, in the Gulf of Taranto, in the Mediterranean, : 
in February 187/, and on the Spanish coast between Guetaria and 
Zarauz (Guipuzeoa) in Febniaiy 1878. The skeletons of these three 
whales are preserved in the museums of Copenhagen, Naples, and 
San Sebastian respectively. On the coast of the United States several 


Fig. 3.— Humpbacked whale {Megaptera hoops), 
hump-like form of the dorsal fin, is very distinctly characterized 
from all others of the group, especially by the immense length of 
the pectoral fins or flippers, which are indented or scalloped along 
their margins, and are, except at their base, of a white colour, 
nearly all the rest of the body being black. It differs from the 
right whale and resembles the rorqual in having the skin of the 
throat and chest marked 'with deep longitudinal furrows. The 
baleen plates are short and broad and of a deep black colour. 

Though common in the Forth Atlantic between For- 
way and Greenland, this whale does not frequently 
appear on the coasts of the British. Isles. ’ One came 
— - ashore at Newcastle in 1839 ; another, a young one, 

was taken in the estuary of the Dee in 1863 and its 
skeleton is preserved in the Liverpool museum ; and 
' a nearly full-grown animal was captured in the mouth 
of the Tay in the winter of 1883-84. The usual length of the adult 
ranges from 45 to 50 feet. lYhales of the genus Megaptera are 
found in the South Atlantic and in both the North and the South 
Pacific. They resemble those of British seas so closely that it is 
doubtful whether the differences 'which have been observed, and 
upon which several species have been founded, may not have been 
individual peculiarities ; but zoologists have not yet had the op- 
portunity of examining and comparing such a series of specimens 
of different ages and sexes from different localities as would he 
necessary to deteraiine these points satisfactorily. 

Oems Balsenoptera. — The rorquals or fin whales have theEorqual 
plicated skin of the throat like that of Megaptera, the furrows or fin 
being more numerous and close-set ; but the pectoral fin is com- whale, 
paratively small and the dorsal fin distinct and falcate. The head 
is comparatively small and flat, and pointed in front, the baleen 
short and coarse, the body long and slender, and the tail very much 
compressed before it expands into the “ flukes.” The rorquals are 
perhaps the most abundant and widely distributed of aU the whales, 
being found in some of their modifications in all seas, except the 
extreme Arctic, and probably Antarctic, regions. Owing to the 
small quantity and inferior quality of their whalebone, the com- 
paratively limited amount of blubber or subcutaneous fat, and their 
great activity and the difficulty of capturing them by the old 
methods, these whales •were not until recently an object of pursuit 
by wMe-fishers j but, since the introduction of steam-vessels, and 
especially of explosive harpoons fired from guns, in the place of 
those hurled by the human hand, a regular fishery has been 
established on the coast of Finmark (see p. 528 below). There are 
four distinct species of this genus ia British seas. (1) Balmoptera 
siliaMii, the, “blue whale,” the largest of all known animals, 
attains a length of 80 or even sometimes 85 feet. Its colour is 
dark blnisli gr^, -with small whitish spots on the breast ; the 
baleen is black ; -the flippers are larger proportionally than in other 
rorquals, measuring one-seventh of the total length of the body; 
and the dorsal fin is small and placed very far back. This whale 
has usually 64 vertehrse, of which 16 hear ribs. Like the others 
of the genus, this species seems to pass the winter in the open 
.seas, and approaches the coast of Norway at the end of Api"^ or 
beginniug of May. _ At this time its sole food is a small crustacean 
zaemis), which swarms in the fjords. Several speci- 
mens have been taken on tlie British coasts, two fine skeletons from 
the Firth of Forth being preserved in the Edinburgh museums. 

(2) Baleefiq^era musmhs, the common rorqual, has a length of 65 
to 70 feet, is of a greyish slate colour above and white underneath, 
and the baleen is slate colour, variegated with yellow or brown. 
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It lias usually 62 vertebras, of whieli 15 bear ribs. This is the 1 siderably behind the end of the snout. The lower jaw is extremely 
commonest of all the large whales on the British coasts ; scarcely narrow, and has on each side from twenty to twenty-five stout 
a winter passes without the body of one being somewhere washed | conical teeth, which furnish ivoiy of good quality, though not in 

sufficient bulk for most of the 

purposes for which that article is 
required. The upper teeth are 
quite rudimentaiy and buried in 
the gum. The pectoral fiu or 
flipper is short, broad, and trun- 
cated, and the dorsal fin a mere 
low protuherance. The general 
colour of the surface is black above 
and grey below, the colours gradually shading into each other. 

The only known species of sperm whale is one of the most widely 
distributed of animals, being met vrith, usually in herds or 
“schools,” in almost all tropical and subtropical seas, but not oc- 
curring, except accidentally, in the Polar regions. Not unfre- 
quently specimens appear on the coasts of Great Britain, but only 
as solitary stragglers, or as dead carcases, floated northwards by 
the Gulf Stream. It is remarkable that every case of which we 
have an accurate record has been au old male. The food of the 
sperm whale consists mainly of various species of cephalopods 
(squid and cuttlefish), but they also eat fish of considerable size. 

The substance called “ ambergris, ” formerly used in medicine and 
now in perfumery, is a concretion formed in the intestine of this 
whale, and is found floating on the surface of the seas it inhabits. 

Its genuineness Is proved by the presence of the horny beaks of 
the cephalopods on which the whale feeds. 

The remaming Odovioceti are all animals of much smaller size Bottle- 
than the sperm whale, hut to several of them the name of nose 
“whale” is commonly applied. The hyperoodon, sometimes whale, 
called “hottlenose,” a name also vaguely given to several species 
of dolphin, is a regular inhabitant of the North Atlantic, passing 
the summer in the Spitzbergen seas and going farther south in 
wnuter. It is allied to the sperm whale, and resembles it in 
possessing a large store of oil in the upper part of the head, which 
yields spermaceti when refined ; on this account, and also for the 
sake of the blubber, which supplies an oil almost indistinguishable 
from sperm oil, this whale has been the object of a regular chase 
in recent years. It is stated in the article Mammalia (vol. xv. p. 

396) that there are two species of this genus, Hyperoodon rostratus, 
the common hyperoodon, and E. latifrons, attaining when adult, 
respectively, the length of 24 and 30 feet ; but recent investiga- 
tions have shown that the latter is the male and the former the 
female of the same species. They feed exclusively on cephalopods, 
and are practically toothless ; the only teeth which exist in the 
adult,— namely, a small pair at the front of the lower jaw, — are 
concealed beneath the gum during life. Smaller allied species, be- 
longing to the genera. Ziphins and Mmplodon, occasionally find 
their way into British seas, but their proper habitat appears to be 
the South Seas. 

It frequently happens that large herds or “schools” of whales Casing 
are captured iu baj's or inlets on the rocky coasts of Scotland, pilot 
or the Orkney or Shetknd Islands. These are the so-called ca’ing whale, 
or pilot whale {CfloMcepMlus nulas), the grindhval of the Faroe 
Islanders and Norwegians. They attain the length of 20 feet, 
and are of a nearly uniform black colour, except a line down the 
middle of the under surface, which is grey. They are characterized 
by the round or globose form of the fore-part of the head, occa- 
sioned by the great development of a cushion of fat placed over 
the rostrum of the skull in front of the blowhole, and by tbe great 
length and narrowness of the pectoral fin. Their destruction iu 
large numbers, amounting sometimes to hundreds at a time, arises 
from their eminently sociable character and their habit, W’hen 
attacked, of rushing together and blindly following the leaders of 
the herd. 'When they are seen in the neighbourhood of land, the 
fishermen endeavour to get to seaw’ard of them in their boats, and 
with shouting and firing of guns to drive them into a 
hay or Qord, pursuing them until they run themselves 
on shore in their alarm. 

Th® beluga {HelpMnaptents hucas) is often called the Beluga 
^ “ white whme,” though scarcely exceeding the length of or wliii 

■- 12 feet. Its eolom’ is almost pure white, and it has no whale, 

dorsal fin, hut a low ridge in its place. It is an in- 
^ habitant of the Arctic seas, extending on the American 
coast as far south as the river St Lawrence, which it ascends for 
a considerable distance. Several instances of its occurrence on the 
coast of Scotland are recorded, and it has been kept for some time 
in captivity in America, and even in London. Its external char- 
acters are represented in vol. xv. p. 399, fig. 50. 

The other cetaceans of this group are generally distinguished as 
narwhals, grampuses, killers, bottleuoses, dolphins, and porpoises, 
and are not usually called whales. 

We have no certain knowledge of the existence of whalebone Fossil 
whales before the latter part of the Eocene period. The earliest species 
known forms were allied to the existing Bal&nopkrse. Eight 
whales {Bahsm), as might he expected in the case of such a highly 


Fiq. 4.— Common rorqual (BakenopteramnseiLlvs). 
ashore, usually after stormy weather, and more frequently on the 
south coast, as this species has a more southern range than the last, 
and frequently enters the Mediterranean. It feeds largely on fish, 
and is frequently seen feasting among shoals of herrings. (3) 
Balmoptera borealis, often called Eudolphi’s whale from its first 
deseriber, is a smaller species, scarcely attaining a length of 50 feet. 

It is bluish black above, with oblong light-coloured spots, whilst 
the under parts are more or less white ; the whole of the tail and 
both sides of the flippers are black ; the baleen is black, and the 
bristly ends fine, curling, and white ; the flippers are very small, 
measuring one-eleventh of the total length of the body. There 
are 56 vertebrte, with 14 pairs of ribs. This species, according to 
Collett, feeds chiefly on minute crustaceans, mainly Calanm fimnar- 
chieus and Euphausia inerr/iis, and not on fish. Until lately it was 
considered the rarest of the whales of European seas, and was 
only known to science from a few individuals stranded on the 
coasts of northern Europe at long intervals, the skeletons of which 
have been preserved in museums. The most southern point at 
which it has been met with hitherto is Biarritz in France. Since 
the establishment of the whaling station near the North Cape it 
has been shown to be a regular summer visitor, and in 1885 771 
individuals were captured on the coast of Fiimiark. (4) Balaenoptera 
rostmta, the lesser fin Avhale or rorqual, is the smallest species found 
iu the northern seas, rarely exceeding 30 feet iu length. Its colour 
is greyish black above, whilst the rmder side is white, including 
the whole of the lower side of the tail ; the inner side of the 
flippers is white ; and there is a broad white hand across the 
outer side, which is a very characteristic mark of the species ; the 
baleen is yellowish white. The dorsal fin in this and the last 
species is comparatively high, and placed far forwards on the 
body. This whale has usually 48 vertehrse, of which 11 bear ribs. 

It is common iu summer in the fjords of Norway, and is often 
seen around the British Isles. It has been taken, though rarely, 
in the Mediterranean, and it ranges as fax north as Davis Strait. 
Eorquals are met with in almost all seas throughout the world, 
hut further and more accurate observations are required before 
their specific characters and geographical distribution can he made 
out. Nearly aU the individuals hitherto examined with any care, 
whether from the North Pacific, the Australian seas, or the Indian 
Ocean, come very near in striictui'e to one or the other of the 
Atlantic forms described above, so much so that some zoologists 
have been induced to believe that there axe hut four species, each 
of which lias a wide, almost cosmopolitan range, while others have 
described and named almost every individual specimen captured 
as belonging to a different species. 

Two totally distinct forms of whalebone whales, BacMancctes 
glaucus, the grey whale of the North Pacific (California and Japan), 
and Neohalsona margimta of New Zealand, have never been found 
in the British seas (see vol. xv. p. 395). 

11. ODONTOCETI or Toothed Whales. 

Only one member of this group, the sperm whale or cachdot 
{Physeter macrocephalus), rivals the large whalebone whales in size, 
its length and buUi being about equal to, or somewhat exceeding, 





Fia. 5.— Sperm wliale (Physeter wicroceplw.lus)- 

the Arctic right whale, from which, howev'er, it is very different in 
outward appearance and in structure. The head is about one-ttod 
of the len^h of the body, very massive, high and truncated in 
front, owing its huge size and remarkahle form mainly to the epeat 
accumulation of a peculiarly modified form of fatty tissue, ^filling 
the large hollow on the upper surface of the skull. The oil con- 
tained iu cells iu this great cavity, when refined, yields ^er- 
maceti, and the thick covering of blubber, which everywhere 
envelopes the body, produces the valuable sperm-oil of commerce. 
The single blowhole is a longitudinal slit, placed at the upper and 
anterior extremity of the head to the left side of the middle line. 
The opening of the mouth is on the under side of the head, eon- 
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specialized, form, haye not been found older than the Pliocene , and 
it IS interesting to note that, instead of the individuals diminish- 

S m bulk as \re approach the times iva live in, as with, many 
er groups of animals, the contrary has been the case, no known 
extinct species of whale eq^uaUing in size those that are now to be 
met with in the ocean. The size of whales, as of all other things 
whose most sinking attnbute is mamtude, has been greatly ex- 
aggerated ; but when reduced to the hmita of sober fact, the Gieen- 
land right whale of 60 feet long, the sperm whale of 60, and the 
great northern rorqual {BaleuMpera sibhaldvi) of 80 exceed all 
other organic stmotures known, past or present. Instead of living 
m an ago of degeneracy of physical growth, we are in an age of 
giants, but, it may be, at the end of fliat age. Through countless 
ages of time whales have been gradually shaped into their present 
wonderful form and gigantic size ; but the very perfection of their 
structure and their maffnitude combined, the nch supply of oil 
protecting their intemtu parts from cold, the beautifuf apparatus 
of whalebone by which them nutntion is provided for, have been 
faial j^fts, which, under the sudden revolution produced on the 
surface of the globe by the development of the wants and arts 
of civilized man, cannot but lead to their extmctron m the not 
ferfotura (W H. F) 

Whale Pishehies, 


Commercially these may be conveniently classified under three 
heads,— the Bntibh, the American, and the Norwegian. The im- 
plements used, and the mode of capture of the different kinds of 
whales, being for the most part the same in all cases, the detailed 
acoount given below may be held to be of general application, 
unless the contrary is expressly stated. 

He vMltT IS a vessd of from 400 to 600 tons gross r^ter, 
rigged either as a ship or a barque, and provided with auxQiary 
engines of some 75 horse-power. Built aftw the strongest feshion, 
she is protected along the water-lme by an additional plaukmg of 
iron bark, an Australiaji wood of great hardness , the bows are 
strengthened inside by beams and knees and outside by plates of 
iron. Underneath the hold-beams about 60 iron tanks are fitted, 
each ca^bla of contaming 200 to 260 tons of oil ; above the hold- 
beams a deck is laid, engine and boiler space being reserved m 
the stem A v^l of this description carries 8 whale-boats, 
and is manned by 60 to 60 hands all told. Her working expenses 
at sea, exclusive of insurance and iuterest on capital, are about £600 
per month, and her cost as she leaves the builder’s hands, sup- 
plied with all appurtenances, but exclusive of sea stores, is about 
£17, 600- The lehaU-boat is 27 feet in length and 6 feet in breadth, 
with a depth anudships of 2 feet 6 inches. The bow is covered m 
for the distance of a few feet, forming a sort of platform, through 
which there project two wooden posts, that ferthest forward bemg 
called the ‘‘gun -bollard head," on which the harpoon gun is 
mounted, while round the other, farther aft, the whale-lme is run. 
At the stem, between the *'he^ boards,” a pulley is sunk, over 
whibh the whale-line glidea On ibe port bow, beside the gun- 
boQard head, a small teb is fitted, into whioh is coded that part 
of the whale-line known as the “ foregoer.” The after-part of the 
boat, as well as a part amidships is fitted np for the reception of the 
whade-line, The whale-loat is manned by five oarsmen and a 
boat-steerer. The bow oar aets as harpooner and bas charge of the 
boatj the stroke oar is “line-manager" and watches thewbale- 
Ihis while it is muning. The gun, now almost nidver- 

sa% used, msasuiee 4 6 inches mlen^ and weighs 76 Ibe 

lati»l is S fiset long with 14 inches hora and is mounted in a 
wooden stocky tapeimg hehind into a pistol handle. The weapon 
13 fired by means of percnssimi caps, defend, and trigger-line, the 
nipples being protected from sea ^ray by a movablebrass cover. 
Mounted in a swivel on the gun-bollard head, the ha^on gun 
from ila elevated position commands both bows as well as nght 
ahead j and with a charge of 11 drachms of powder it projects the 
harpoon with force and precision to a distance of 25 yards. Ear- 
IWM are of two kmds, known respectively as gun and hand 
larpoons ; the former are used as weapons of attack, the Iatt«! 
a assist »t sacunug a whale that is alr^y hsroooned. The gm 
' opn measows4 feet in length and weighs 12 B. The “ aharJ^” 

t t' part T^ich enters the gun, is perforated throughout its 
an eloj^sated shtj so as to allow the “ shackle " connecting 
WiiSi .ths hne toreinam outside the mouth of the gun 
k iuMcfeed in the barrel. When the gun is fired, 
along iba shit until it is brought up by the 
jpoda whioii the shank is composed mute, 

' a dmWB,'^ eat by the harpoon. The head 
two sides being crai- 
& fibe* haijbs, which may be movable or 

■ ’dbamevsnads andha parallel to the 
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which was introduced by the Americans, by whom it la known as 
' a “to^le iron." It consists of a head and shank of iron, and is 
mounted on a wooden stock, by which it is darted. The head, a 
flattened piece of steel, somewhat triangular m form, is connected 
with the extreimty of the shank by a steel pm, on which it pivots 
and moves freely. Previous to use the head folds back along the 
aTianTrj m which position it IS retamed by a wooden pm. After 
the weapon has been darted into a whale, the stram on the Ime 
breaks the wooden pm, and the head assumes a position at right 
angles to the shank, somewhat m the form of the letter T, and 
beromes transfixed in the fibrous tissue under the blubber The 
IS a rod of i-mch iron, 2 feet 6 mches long, expandmg at 
its upper extremity to form a socket to receive the wooden stock. 

The nand harpoon measures 8 feet in length, and, exclusive of 
the Ltiaj weighs 10 Ib. Expert harpooners can dart the weapon 
about 5 yards with considerable force and accuracy. Whale-tine Whale- 
18 threa-stranded rope, 22 inches m circumference, composed of the line, 
finest hemp, 82 yams per strand , 600 fathoms are coiled into each 
whale-boat. The Ime is joined to the harpoon by the “foregoer," 
a piece of rope somewhat lighter and more pliable than wbale-Ime, 

The foregoer being the only part of the hne drawn out by the 
harpoon while m i^ht, its length, usually from 10 to 12 fathoms, 
r^nlates the distance the harpoon may be fired. The whale-lance Whale- 
consists of a simple rod of j-mohiron, 6 feat long, one end flattened lance, 
to form a small lance-shaped pomtwith cutting edges, the other 
expanding to form a socket to receive a short wooden handle. Gun 
lances, bomb lances, and exploding harpoons of various forms and 
devices have ^m time to tune been mtroduced ; but, mamly from 
the feet that m recent years the difficulty m securing a cargo hes 
not BO much in effectmg the capture of the animal as in discover- 
mg its whereabouts, and m approachmg sufficiently near to permit 
the use of the harpoon, they have never come mto general use. 

Whether the snip is cruismg amongst loose ice under canvas Whale- 
or lyu^ “made fast” to a floe, a carefiU look-out is kept on board bunting 
from tifi crow’s nest (a barrel lashed to the main-top-g^ant mast- 
head) as well as from the deck. Immediately on a whale being seen, 
boats are manned and sent m pursuit. If the annual is feeding, 
which it generally does when near the surface by swimnung back- 
ward and forwards horizontally round an eUipse, great caution is 
neceBsaty to prevent its becoming aware of the approach of the 
boats. On the other hand, if the whale is “spannmg," i e , swim- 
ming in a decided direction and appeanng at the surface at in- 
tervtds more or less regular, less caution is observed. In either 
case as well as under less usual circumstances the whale-boat, 
endeavouring to keep out of the angle of vision of the animal, 
approaches it from behind, swiftly but quietly ; the harpooner 
rmea to his gun and pomte it at the animal’s back, withholding 
his fire, however, until withm as short a distance as possible. 

On being harpooned the Greenland right whale usually dives per- 
peudieularly, remaining under water about forty minutes and 
drawing ont some 600 to 700 fathoms of hne before it returns to 
the surface. Whales descend with such velocity that they have 
been known to break their upper jaw by coming into violent con- 
tact with the bottom even in 400 fathoms of water. Before the 
animal has returned to the surfeoe other boats have arrived upon 
the scene, and, on the reappearance of the whale, give chase and 
attach more haipoons. Agam the whale dives, but soon returns to 
the surface, stilf more exhausted, Whenever its motiotis become 
sufliciently slow to permit the approach of the hoate, the lance is 
used, a few thrusts m the region of the heart or lungs bemg speedily 
fatal Quantitiea of blooa are thrown np by the spiracles , the 
animal l^es the water with its fins, and, aW mahmg violently 
thrwigU tibe water in its dying agony, roUs over on itaside and 
has saff and ri^pd at the sunwe. Under favourable oircumstances 
the capture of a fnll-grown whale from the time of first harpooning 
until its death occupies from one to one and a half hours. The 
operation of flensing is next performed. The body of the whale is 
lashed lengthwise alongside the ship with its under sur&ce above 
water j the “cant-purSmBe,” a powerful taoWe, is then attached 
to the commencement of a transverse slip of hlubber cut at the 
neck, known as the " cant-piece.” By means of the cant-pnrchase 
the body is caused to rotate, whilst the fat is removed from the 
different parts as they appear above water m large “slips” or 
"blanket-pieces,” each a ton or more in weight. After being 
received on deck, the blubber le out into pieces about a foot square 
and stowed into the “ 'tween-decks ” He whalebone is removed 
from each Bids of the upper jaw as it appears above water en bloc. 

The j^ees of “cutting-in” occupies tte ship’s company about 
threeBours. The only subsequent operations are the cutting np 
of the blubber into small pieces and its stowage in the oil tanka. 

The removal of the gum from the whaleWe, the separation of the 
pistes, and their stowage in the ’tween decia are opeiations per- 
formed aubeequently. 

Bntiah Fiihmea. 

Smifiiand Might Whde. — ^The Gremland right whale (BtMsena Green- 
w^iiefwsftts) is found amongst, or in the near vidnily of, the Polar land fish, 
lee. Its habitat^ howevw, is materially r^uoed m extent by ^e Ing. 
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ahallownsss of many parts of the Arctic Ocean— < g , of the Barents 
and Kara Seas and the sea to the north of Siberia— localities where 
the apeaes is quite unknown. The fishing is prosecuted off Green- 
land and m Davis Strait by the British, and at Behmg Strait by 
the Amencans 

Sailing either directly from the home ports in April or proceeding 
thither after prosecuting the sealing, the British whale ships arrive 
at the north Greenland whaling-grounds off the west coast of Spits- 
bergen early in May If it is a “ close '* season, i.e , if the ice of 
the Barents Sea comes west round the south end of Spitzbergen, 
and effects a junction with the Greenland ice, so as to form a south- 
east pack, the ships have sometimes to force their way through 
several hundred nules of ice before reaching the grounds On 
the other hand, if it is an “ open ” season, as more usually occurs, 
the bamer ice m lat 80“ may be reached without hindrance. In 
cruising for whales certain inications are sought which the whale- 
men know by expenence to be favourable to the appearance of the 
ammaL The first of these is “whaling ice,” or moderately loose 
ice with close pack or floes in the neighbourhood. The second is 
abundance of food. The presence of this condition may he as- 
certained by a surface net, or it may be inferred from the colour of 
the water, which vanes from the barrenness of dear cold c^ean 
to the ndiness of opaque and warm olive green. The crustacean 
Galanus flnmarchicus, the pteropod Glwnelimaci'm, and the gta . 
teropod Limaevm hslicim are amongst the most abundant forms, 
the first-mentioned contnbntmg perhaps nine-tenths of the whale's 
food Yet very little is known positively as to the food of the 
Greenland right whale Accordmg to whalemen (and the idea has 
hitherto been generally accepted by naturalists), the animal bves 
upon various invertebrate forma, such as Aatt7iiss, Schiss, Oliorus, 
Medusas, Gancm, and ITelieea Scoresby states that some of these 
genera are alw^s to be seen wherever whales are found stationary 
and feeding Dr John Murray, however, is of opinion that whales 
also resort for food to the larger forms of pelamc fauna which exist 
m the immediate vioinily of the bottom of the ocean, and the 

E resence of which was ascertained durmg the course of the “Chal- 
inger ” mvestigations. The third conmtion is abundance of the 
higher forms of ufe, such as birds, especially guiUemoia {Una grylla) 
and looms {Aka arra), also narwhals {Mmodon monoeeros), seals, 
bears, &c. The whales make their appearance amongst the ice 
near the sea edge about 16th May, but only remain m the locality 
until the opening of the bamer ice permits them to resume their 
northward journey, for usually about the middle of June they 
suddenly disappear from these grounds, and are last seen going 
north-west. The north Greenland whale-fishing is then over for 
the season. If unsuccessful m obtaining a cargo at the northern 
onnds, the whale ships next proceed southwards as far as lat 76“, 
en, if the sea is sufficiently open, they penetrate westwards until 
the coast of Greenland is visible. There they cruise amongst the ice 
until August, when the darkness of the nights puts an end to the 
fishing 

Davis If Gie south-weat fishing is first prosecuted, the vessels arave 
Strait at the ice edge near Besolutioa Island in Apnl Here, although 
fishing, numbers of large whales are usually seen, yet, owing to the boister- 
ous weather and the compact nature of the ice, the fishing is seldom 
very successful, so that the majonty of the vessels, after pro- 
secuting the “saddle” sealing at Newfoundland or Greenland, pro- 
ceed direct to Disco, where they usually amve early in May. The 
whales make their appearance at South-East Bay about 15th May, 
and here, where once a great fishmg was earned on, a few whales 
may he killed. The dangerous passage of Melville Bay is next 
performed and the whale miips, entering the north water m June, 

S u^ on towards the sounds. If there is a “ laud-fioe across,” ta, 

' the land-ice of the west side is contmnoua across the entranra 
of Ponds Bay and Lancaster Sound, whales wiU be seen in consi- 
derable nnmWs and good cargoes may be obtained , but imme- 
diately the land-floe breaks up the whales depart to the westward. 
When there is no land-floe across, the whales proceed at once 
into the secluded waters of Eclipse Sound and Pnnee R^nt 
Inlet, where they resort during the summer months. At this 
season of the year most of the vessels cruise m the sounds, while 
a fewsear^ the middle ice, until the darkness of the August nights 
compels them to seek an anchorage in some of the harbours of the 
west side, where they await the return of the whales south- This 
migration takes place on the formation of young ice in iffie sounds, 
usually in the latter part of September. Only the larger m- 
divxduals, however, and the great majonty of these males, come 
close down along land of the west side. These the ships send 
their boats out to intercept, and this forms the inshore fishing or 
“ rock-nosing”, which is continued until the formation of yoxmgice 
drives the vessels out of their harhonrs, usually early m October. 
Hud- A. few vessels, American as well as British, occasionally miter 
son’sBay Hudson's Bay and prosecute the fishing in the neighbourhood of 
fishiTig . Southampton Island, and even enter Pox Channel, There are 
whahng-stations m Onmherland Inlet, and a few vessels usually 
remain all wmter, ready to take advantage of the opening of tiie 
ice m the following spring. Here the young as well as the old 


whales make their appearance in May, the former have migrated 
south dunng the previous autumn amongst the archipelago of 
islands forming the west side mto Fox Channel, thence by Hudson’s 
Strait to the pack-ice off Resolution Island, where, together with 
the old whale^ they probably winter. Early m May tho whale- 
men drag their boats over the ice to the o]^n water at the fioe 
edge, and the whales are seen amongst the pack-ice in the oflSug 
the younger whales being nearest the land-floe Encampments are 
formed along the floe ei^e, and the fishing is continued until the 
whales migrate north in June 

The average full-grown Greenland right whale yields about 16 Produce 
tons of oil and 15 cwts. of whalebone, although individnMs are of Greer 
occasionally killed which yield nearly 30 tons of oil and 30 cwts. of land 
whalebone The whalebone consists of about 590 slips, the longest whale- 
measunng 10 feet 6 inches and weighing 6J Ib in an average animal, figTimg 
12 feet 6 inches and B in a very large one The following 
table shows the returns of these fisheries from 1860 to 1886 in- 
clusive, in so far as Bntish vessels were concerned It will be 
seen that a constant decrease has taken place both m the number 
of whales killed and in the total value ot the produce The pnee 
to which oil has fallen little more than pays the expense and 
trouble attending its bemg taken on board and its subsequent pre- 
paration for the market, and there can he little donht tffiat, out 
for the high pnee which whalebone commands, the fishing would 
long ere this have been abandoned as unremunerative. 
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71,626 

1888 

4 

17 

21 

266 

207 

2 2 0 28 16 0 

15,060 

1870 

1 

85 

86 

962 

nil 

1 18 0 18 6 0 

64, sn 

18T1 

4 

148 

162 

1848 

1644 

1 14 6 18 10 0 

72,647 

1872 

26 

118 

138 

1892 

1486 

1 19 0 24 10 0 

87,601 

1873 

2 

170 

172 

1429 

1475 

1 19 6 24 10 0 

89,608 

1874 

1 

203 

206 

1662 

1080 

1 IS 0 20 0 0 

108,130 

1876 

3 

66 

98 

926 

670 

1 10 0 81 0 0 

60,770 

1876 

18 

70 

88 

987 

1118 

1 16 0 42 10 0 

79,009 

1877 

2 

96 

97 

867 

085 

1 13 0 60 0 0 

79,392 

1878 

19 

10 

29 

860 

400 

1 11 0 70 0 0 

86,780 

1870 

6 

72 

78 

766 

329 

1 7 9 60 0 0 

68,892 

1880 

5 

127 

182 

1000 

1074 

1 7 0 8710 0 

63,868 

1881 

23 

68 

81 

700 

696 

1 11 0 86 0 0 

44,268 

1882 


79 

79 

660 

682 

1 11 0 60 0 0 

47,011 

1888 

1 

1 17 

18 

200 

216 

1 12 0 no 0 0 

28,160 

1SS4 

11 

79 

90 

912 

082 

1 6 0 72 10 0 

84,132 

1886 

13 

29 

41 

430 

486 

1 1 9 60 0 0 

38,238 

1886 

is 

19 

34 

820 

870 

1 1 0 32 10 0 

84,653 


History.— As already stated (sec ahove,p. 624) a right whale fishery History 
of great importance was prosecuted m the temperate waters of the of Green 
Atiantie at a very early period, more especially by the hardy seamen land 
of the Basque provinces from the 1 0 th to the 1 6th century. Author- whale 
ities are now agreed that the whale pursued was Baismi hseay- flabitig . 
easts, which differs from B mysiKeim in its smaller size, its greater 
activity, and its more southern distribution The Greenland nght 
whale fishery owes its origin to Henrv Hudson’s first voyage to 
Greenland and Spitzbergen in 1607 His glowing accounts or the 
great numhffirs of whales and morses led to the despatch of Jonas 
Poole to the Greenland Sea by the Muscovy Company, and the 
success of hiB four voya^ (1609-1612) speedily at^ted the 
veieela of other nations. Eca: a time the English endeavoured to 
obtain a monopoly of the fishing ; bnt^ the other nations resisting, 
hnstalitiea were engtged in, whSh resmted m the discomfiture of 
the English by a Dutch fleet in 1618. Thereafter it was agreed 
that different parts of the Spitebeigen coast should be allatted to 
different nationalities. The Engliffii interest in the industry, how- 
ever, declin^, and the fishing fell mainly mto the hands of the 
Dutch, who until 1640 also earned on an important fishing m the 
seas surrounding the idand of Jan Mayen. Meanwhile they did 
not neglect the Spitzbeigen fishery, in which 10,019 whales were 
fatrPTi by them in the ten years 1679-1688 Abont 1680, when 
them fisliing was probably at its most pro^rous stage, they had 
260 vessels and 14,000 seamen employed. Their fishery continued 
to flonn^ on almost as extensive a scale until 1770, when it began 

1 The figures given are the veluea of “sbe-bone," ie., dips of whalebone 
CTn amUng 6 fhet in length, which is twice the vajne ot whalebone under that 
length, so that before the exact value of the produce could be arrived at Ib 
has been Ibund necessary to compute 17 per cent, of the whalelxme at half the 
figure given, being the proportion of wbwebone under slw in an awiage whale. 
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to decliie, aad jBnaUy, owing to the war, came to a close Tjefora the 
end of the century At the same time the Germans prosecuted 
the hshmg to a very considerable extent 79 vessels from Hamburg 
and Bremen were employed m 1721, and during the fifty years 
1670-1719 an average of 46 vessels sailed yearly from Hamburg 
alone. German vessels continued to engsige in the fishmg untu 
1S73. The Spaniards, although thev took part m the pursuit at 
an early date, and appar at &t to have aupphed the skilled por- 
tion of the crews of the English and Dutch vessels, never seem to 
have engaged largely in the northern fishery ; 20 of their vessels 
were enmloyed in it m 1721, hut before the end of the centuiy 
they had entirely abandoned the occupation. The Danes, although 
likewise early appearing on the Spitzbergen fis hin g-grounds, never 
pursued idle industry on a large sme untu after the commencement 
of the Davis Strait fishing in 1721, in which year they had 90 sail 
engaged ; m 1803 the number had fallen to 35. As for the English 
fisnmg, althou^ sundry attempts had been made to revive it, 
notably m 1678 and m 1726 (the latter year by the South Sea 
Company), it was not until a bounty of 208 per ton on the burden 
of the Bmp employed, granted m 1738, had been increased to 40s. 
in 1749 that the indusi^ began to revive ; in the same year vessels 
sailed from Scotland for the first tune. Fotwithatanding the re- 
duction of the bounty to SOa the number of ship sailing from 
Bnt^ ports in 1787 amounted to 2B6 In 1814 the value of the 
gross freights of the Greenland and Davis Strait fleets amounted 
to £700,000, and in the same year the “Eesolution*’ of Peterhead, 
Captain Sonter, returned from Greenland with 44 whales, produc- 
ing 299 tons of oil, the largest cargo ever brought into Great 
Bntam. In 1824 the bounty was finally withdrawn. Since that 
time, owmg to the scarcity of whales, and stdl more to their m- 
creaaing shyness, caused in a great measure by the unudioious use 
of steam, the returns of the fishery have been graduahy decreasing 
and the vessels employed have become fewer. 

Bpenn Spem IFhaTe.— 5moe 1858 British vessels have ceased to prose- 
whale cute this fishing. Begun m 1776, the Bntish sperm whale fidung 
fiabm g. soon increased and by 1791 had assumed considemble impcwtanoe, 
when the vessala en^pd numbered 76, all hailing from London. 
It was British sperm whalemen who opned up the whalmg-grounds 
of the Pacific and Trnii»tTi Oceans. 

Ammeom Fishries. 

The American whale fishenes embrace the Behring’s Strait or 
Arctic fishery and the sperm whale or southern fishery. 

Bdmng Gfreetihrid Jlight WhaU.~h& already mentioned above, the object 

Strait of this fishery is the capture of Bcdma mystketus. In this case, 
fishery, however, the whales are mostly sought, not among the ice, but m 
open water, the vessels used being less adapted to ice nangatiou 
than those of the British, and nearly all are propelled by sail power 
alone. The hand harpon is preferred and bomb lances are used 
to kill the whales The vessels saol mostly from San Eranciseo m 
March, and arrive at the ice edge off Cape ITavaiin, where the 
fishing is first prosecnted, in May. The wWea disappear duniig 
summer, but return m tiie antunm, when the “faJl^’ fiahiTig la 
carried on in the nei^honrhood of Pomt Barrow , between seasons 
the vessds go south and prosecute the sperm whaling. The 
Behring Strait fishery was commenced in 1848, and in three 
following years 260 slupB obtained cargoes. In 1871 84 vessels were 
ahandonea in the ice off Cape Beloher, the crews making good 
their escape to other vessels ; again in 1876 12 vessels eqierienced 
a shmlar mte. 

Bpenn ^Spem Whale . — The capture of the sperm whale {JPhyseter macro- 

wlude ^Mub) is prosecuted moughout the tropical seas of the globe, 
fiahiog. The disfaibution of theaninuS henm, however, restricted to deep 
water, the fishing is usuallv carrieft on at a distance from hmcu 
The vessels used are generally barq^ues of about 800 tons, carrying 
five boats and manned by a crew of thirty hands all told. The 
vessels have no particular time for saflmg or amvmg in port , the 
duration of a voyage is generally three years, The spenn whale is 
killed in ftie same manner as the Greenland right whale ; the use 
of hand harpoon is, however, preferred ; and the whale-boats, 
w)iieh are not required to withstand contact with ice, are le® 
strongly built, and much lighter and swifter than those used in the 
horfih^ fiahenea, The ordmaiy spenn whale yields about fiO 
10 tons), althou^ lar^ males are oooasionsdly 
Id a greater quantity m oil is boiled at seaj 
' from smell said the consequent high price which 
" ' with that of the hottlenose whale. 

have commenced early in 18th 

~ of Hantudket embarking in the 
' before the commencement of the 
vessels was engaged in it 
^ i V ir * » 5 T it occupied 

a rre^ Oapaoiiy of 283,199 

burden being 86,713 tons.! I 
United StatM of whaling produce’ 




^uMj 3 imtp^ mto the 
■Sd kif spana ml 


31,824 barrels (=6804 tons), of whale oil 29,180 barrels (=4868 
tons), of whidehone 826,659 B) (=146 tons) New Bedford and 
San Wnmaeo axe the principal whaling-ports. 

N’omeg'mi Fineries. 

The Norwegian fisheries mclude that of the fin whale and that 
of the hottle-nose whale. 

Fin TFMe.— Associated with this fiaheiy is the name of Svend Pm 
Eoyn, the BMiriftTi who first invented apparatus to attack success- whale 
ftmy the laige and active fin whales which abound m northern seas, fishery 
and at certam seasons frequent the ^ords of the north coast of Nor- 
way. The prmoipal feature of the whaling gear is the use of an 
exploding ballon, whiii virtually kiUs the animal immediately 
it w struck. Owing to its weight, a gun of large size is required 
to throw the harpoon, and m turn a cito of considerahle burden is 
required to cany the gun The harpoon hears a shell containing 
I a powder and weighs 128 ft ; the gun, 4i inches thick at the 
mnade, with 8 inches bore, requires a charge of 1 ft powder, and 
weighs about 16 cwts , the vessel answering the purpose of awhale- 
him is a steamer of about 80 tons burden and 80 horse-power It 
IS used not only for carrymg the gun and pursuing the whales hut 
also for towing the bodies of the animals when dead to the “factory” 
on shore, where the operation of flensing is performed. The whales 
hunted (in the order of their size and relative value) are (1) the 
bine whale {Balmnoptera stlialdfii), (2) the humpback {Megaptera 
longiwuma), (3) the common rorqual {Balmopt^a muscuim), (4) 
Eudolplu’s rorqual (5. borealis), and (6) the lesser rorqual {B. 
rosMa) All are Med for their oil, which is much inferior m 
quality to that of the ^eenland right whale, for them whalebone, 
which is short and bnttle, and for their hones and flesh, which 
are converted into manure. The whalers hail from the south of 
Norway (Sande^ord, Tonsberg, &o.), and have their whaling sta- 
tions or “ fectones ” on the JQords along the coast of Emm ark. The 
fiabiTig is prosecnted only m summer. In 1884 460 fin whales were 
MUed, m 1886 1898, and m 1886 964. 

BoUUnose Whale,— HhQ hottlenose whale (Syperoodon rostatm) Bottle- 
abonnds during sommer in the northern seas adjacent to the ice nose 
e^, from the Inbmdor coast on the west to Nova Eembla on the whale 
easii hut more particularly m the neighhonrhood of Jan Mayen and fishery. 
Iceland, where the fishing is usually prosecuted during May, June, 
and July. Previous to May the weather is generally too stormy, 
and about the middle of J^ the whales, although hitherto numer- 
OTB, suddenly disappear Tne average-sized hottlenose whale yields 
22 cwts of ou, 6 per cent of which is spermaceti , the oil is superior 
even to sperm as a lubncant. Although the whale -ships had fre- 
quented the northern seas for centuries, and sailed over the haunts 
of these animals season after season, it was not until recent years that 
they were discovered to exist there m immense numbers. The 
fishiT^ may be said to date from the capture of 208 of these animals 
by the “ Mipse,” Captain David Gray, of Peterhead m 1882 In 
tne following year a number of Bntish vessels took up the fishing, 
and at the same tune the Norwemana embarked in it to such an 
extent that the market was soon gutted with oil, and the price fell 
from £56 per ton to £18, which no longer renders the mdustiy 
remnnemtive to Bntish vessels. A fleet of about thirty small sail- 
ing vessels annually leaves the Norwegian ports to prosecute this 
fisnmg. In 1886 they killed over 1300 whalea and in 1886 about 
1700. 

iflerafere.— On British whale Merles jee Scoresby, AreUe Sigioni, Voyage to 
flu Greenland Sea in IBS! , H'Chillocli, DUt. gf Oommerce , HarKhom, Wiming 
OraAtej SoMwell, “ Notes ou the Seal aud Whale Fisheries,” in^ooto^, 1884, 

; F. D. Bennett, WMHg Voyage romd fke Globe, 18t8S6 : and Beale, THe 
Spem Whale and ite Canton, 1880 On American whale Merles the following 
works may he constated :—Starlraok,iHit of Amer Whole nshefy from its 
Etafieat Inception ^ 1876, Smart ofUS Comm. gfSisheries, 1876, toL Iv , 
Whtdmen'a Shi^ng Liat and Menhanli Tranacri^ (New Bedford) , and Sosin- 
mon, Mammam of NorthrWeatem America, 1874. On the Norwegian whale 
Merles them are varions papers in the Zoologiet, by A. H. Cocks, 1884 and 
succeeding years (B, QE.) 

WHALEBONE is the inaccurate name under which the 
haleen plates of the right whale are popularly known and 
the trade-name of whale-fin, which the suhstance receives 
in conunerce, is equally mialeadmg. Three kinds of whale- 
hone are recognized by traders— the Greenland, yielded by 
the Greenland whale, JSalsem fnysbieefm-, the South Sea, 
the produce of the ^itarctic black wh^e, B. australis i 
and the Pacific or American, which is obtained feora B. 
gapmica. Of these the Greenland whalebone is the most 
vifluahle. It formed the only staple known in earher 
timeh, when the northern whale fishery was a great and 
productive industry. This whalebone usually comes into 
the market trimm^ and clean, with the hairy fnnge which 
edges the plates removed. To prepare whalebone for its 
economic applications, the blades or plates are boiled for 
about twelve hours, till the substance is quite soft, in 
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-which. state it is cut either into narrow stnps or into amnll 
bnstle-like filaments, according to the use to which it is to 
he devoted. 

"Whalebone possesses a unique combination of properties which 
render it pecubarly and almost exclusively smtable for sevei-al pur- 
poses. It IS light, flexible, tou^h, and hbinus, and its fibres run 
parallel to each, other without intertwisting It has been found 
practicable to employ flexible steel for several puiposes to wluch 
whalebone was formerly applied, especially m the umbrella and 
corset industries, in -wnioh steel is now almost exclusively used. 
"Whalebone is, however, stiU m large demand among dressmakers 
and milliners , but it is principally used in the brush tiade In 
cases where bustles aie too soft and weak, and where the available 
vegetable fibres possess luaufficient elasticity and durabdity, whale- 
bone offers the great advantage of bemg procurable m stnps or 
filaments, long or short, thick or thin, according to requirement 
Hence it is pimcipally used for making brushes for manhaTiicnl 
purposes, such as niachmes for road-sweepmg, chimney-sweeping, 
boiler-flue cleaning, the cleaning of ships’ bottoms, and for stable 
use, &C. The use of whalebone m bmsh-makiug was originally 
patented by Samuel Crackles lu 1808, and vanous special machines 
have been adapted for cutting the material into filaments "When 
whalebone came into the English market in the 17th eentuiyit 
cost at fiist about £700 per ton In the 18th century its j)nce 
ranged from £350 to £500 per ton, but early in the 19th centuiy 
it f& as low as £25 Later it varied from £200 to £250 ; but with 
the deciease m whaling the ailicle has become very scarce, and 
upwards of £1500 per ton is now paid for Gieenland whalebone 

WHALE OILS. The whale or train (Qerm , Thran) 
oil of commerce may be obtained from the blubber of any 
species of whale or dolphin (see Whale Fisheries, above) 
The only whale oil that is otherwise commercially distin- 
guished is sperm or spermaceti oil, yielded by the sperm 
whales Whale oil varies m colour from a bright honey 
yellow to a dark brown, according to the condition of the 
blubber from which it has been extracted. At best it has 
a rank fishy odour, aud the darker the colour the more dis- 
agreeable the smell Tram oil consists of a glyceride of 
physetoleic acid (also found in earth-nut oil), together with 
stearin, palmitin, &c With lowering of fibe temperature 
stearin, accompanied with a small proportion of spermaceti, 
separates from the oil, and a httle under the freezing-pomt 
nearly the whole of these constituents may be crystallized 
out. When separated and pressed, this deposit is known as 
whale tallow, and the oil from which it is removed is distin- 
guished as pressed whale oil ; this, owing to its limpidity, is 
sometimes passed as sperm oil Whale oil is principally 
used m oiling wools for combing, in batching fiax and other 
vegetable fibres, m currying and chamois leather-making, 
and as a lubricant for machinery. Sperm oU is obtained 
from the enormous cavity m the head of the spenn whale, 
aud from several smaller receptacles throughout the body 
of the animal. During the life of the whale the contents 
of these cavities are m a fluid condition, but no sooner is 
the “ head matter ” removed than the solid wax spermaceti 
separates in white crystalhne flakes, leavmg the oil a clear 
yellow fluid having a fishy odour. The oi^ which has an 
acid reaction, is purified by treatment with a solution of 
potash, which precipitates impurities held by the add of 
the oil. Eefined sperm oil is a moat valuable lubricant 
for small and delicate machinery. 

WHAETOH, Masquis op. Two noblemen with this 
title, father and son, hold a certain place in English literary 
history as subjects of satiric portraiture. 

Thomas Whastoh (1640-1715), a prominent Whig 
pohtician at the Revolution, is reputed by Dr Percy to 
have been the author of the famous political ballad L-dh- 
hv/rlej'o, which “sang James IX out of three kingdoms.” 
"Wharton was lord-heutenant of Ireland in Anne’s reign, 
and incurred the wrath of Swift, who attacked him as 
Verres in the Examine)' (No. 14), and drew a separate 
“ character ” of Mm, wMch is one of Swift’s masterpieces 
He was a man of great wit and versatile cleverness, and 
cynically ostentatious in his immorality, having the repu- 
tation of being the greatest rake and the truest Whig of 
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his time. Addison dedicated to him the fifth volume of 
the Spectxitor, giving him a very different “character” 
from Swift’s. 

Phujp Whajrtoh (1699-1731), the son of Thomas, suc- 
ceeded to title aud fortune at the age of sixteen, and 
quickly earned for himself, by his wild and profligate 
frohcs and reckless playing at politics. Pope’s satire of 
him as “the scorn and wonder of our {Moral Essays^ 

1. 179) He spent his large estates in a few years, then 
went abroad and gave eccentric support to the Old Pre- 
tender There is a lively picture of his appearance at 
Madnd in 1726 m a letter from the British consul, quoted 
in Stanhope’s Histm'y of England (li. p. 140) 

The elder "Wharton is dkcnbed at len^h by Macaulay as one of 
the four chiefe of the "Whigs after the Eevolution {History, chap 
20) He was cieated earl ot "llTiarton m 1706, and niai-quis m 1714, 
immediately after the amval of George I m England The younger 
Wharton succeeded to the marqmsate in 1715 on hia father’s death, 
and was created duke on coming of age in 1720. 

WHATELY, Richaed (1787-1863), archbishop of 
Dublin, was bom in London on 1st PeWary 1787. He 
was the youngest of the nine children of the Rev. Joseph 
Whately of Nonsuch Park, Surrey. After attending a pri- 
vate school near Bristol (where his father was prebendary), 
he went to Oxford in 1805 and entered Onel College, then 
the most distmguished in the university. Copleaton, 
afterwards bishop of Llandaff, was a college tutor when 
Whately entered, and had a marked influence upon the 
younger man. In their long walks together round Oxford 
they discussed and worked out much that was afterwards 
embodied m Whately’s Logic Whately took a double 
second-class in honours in 1808, afterwards g amin g the 
prize for the Enghsh essay, and in 1811 he was elected 
fellow of Oriel He continued to reside at Oxford as a 
private tutor, and in 1814 took holy orders. The Oriel 
common-room at that time was full of mtellectual life, 
destmed to discharge itself in very varied channels. Be- 
ades Gopleston and Whately, Davison, Arnold, Eehle, and 
Hawkins were among the fellows, and Newman and il^ey 
were added about the time of I^ately’s leaving Oxford. 
Newman has put on record m his Apologia his indebted- 
ness to Whately, who, he says, opened his mind and taught 
him to think and to use his reason. They soon became 
separated ; but between Arnold and Whately there was a 
warm friendship till the death of the former. It was at 
this time that Whately wrote his celebrated tract, MiM.orxc 
Doubts relative to Eapoleon Bonaparte, a very clever jeu 
cPesprit directed against excessive scepticism as applied to 
the Gospel history. In 1820 Whately made the acquaint- 
ance of Elizabeth Pope, to whom he was married in July of 
the following year. After Ms marriage he first settled m 
Oxford, where he continued to take pupils, and in 1822 
he was appointed Bampton lecturer. The lectures. On the 
Use and Abuse of Pai'ty Spmt %n Matters of Mdigion, were 
publidied in the same year, and were followed by a volume 
of Sermms in 1823 In August 1823 he removed to 
Holesworth in Suffolk, a country living to wMch he had 
been presented. Here two years were spent in vigorous 
parish work ; hut the damp climate nearly proved fatal to 
Mrs Whately, and, when he was appointed in 1825 to the 
principalsMp of St Alban Hall, he returned with his family 
to Oxford, In the same year he took the degree of doctor 
of divinity. At St Alban HaE Whately found much to 
refonn, and he left it a different place. In 1825 he 
pubh^ed a series of Essays on Some of the Peculianties of 
the Christian Religion, followed in 1828 by a second series 
On Some of the Lhffixidtws in the Wntings of St Paid, and 
in 1830 by a third On the Em ors of Romanism traced to 
their Origin in Euman Nature. He also publi^ed in 
1829 a volume of liis Halesworth sermons, under the title 
A View of the Scripture Revelations concerning a Future 
XSIV. — 67 
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StcOe. It was wliile he was at St Alban Hall (1826) that 
the work appeared which is perhaps most closely associ- 
ated with has name, — his treatise on Logic, originally con- 
tributed to the Encyclopscdia Metropohtana By thM 
work, which gave a great impetus to the study of logic 
not only in Oxford but throughout Great Britain, Whately 
has been known to generation after generation of students, 
and, though it is no longer so much m use, the qualiti^ 
of the book make much of it as admirable now as when it 
was written Whately swept the webs of scholasticism 
from the subject, and raised the study to a new level A 
mmilftT treatise on Ehetoric, also contributed to the Ency- 
clopedia, appeared in 1828. In 1829 Whately was elected 
to the professorship of political economy at O^ord in 
succession to Senior. In writing to a friend he gives the 
following characteristic reason for accepting the appoint- 
ment : “ It seems to me that before long political econo- 
mists of some sort will govern the world How the anti- 
Christians are striving hard to have this science to 
themselves, and to interweave it with their notions j and, 
if these efforts are not met, the rismg generation be 
at the mercy of these men.” It was a subject admirably 
smted to his lucid, practical intellect ; but his tenure of 
office was cut short by his appointment to the archbishopric 
of Dublin in 1831 He published only one course of 
hvtrodndory Lectures (1831), in which he sought to 
establish the true scope of the science \ but one of his first 
acts on going to Dublin was to endow a chair of pohtical 
economy in Trinity College out of his private purse 
Whately^s appointment by Lord Grey to the see of Dubhn 
came as a great surprise to everybody, for though a decided 
Liberal Whately had firom the beginning stood aloof from 
all political parties, and ecclesiastically his position was 
that of an Ishmaelite fighting for hia own hand. The 
Evangelicals regarded him as a dangerous latitudinarian 
on the gronnd of his views on Catholic emancipation, the 
Sabbath question, the dootnne of election, and certain 
quasi-Sahellian opinions he was sujiposed to hold about 
the character and attributes of Christ, while his view of 
the church was diametrically opposed to that of the High 
Church party, and from the beginning he was the deter- 
mined opponent of what was afterwards called the Trao- 
tanan movement. The appointment was challenged in 
the House of Lords, hut without success. In Ireland it 
was immensely nnpopular among the Protestants, both 
for the reasons just mentioned and as being the appoint- 
m®it of an ~R!TigliHhniflu and a Whig, Whately’s blunt 
oute^keuaeps and his “want of conciliating manners,” 
wMch even hia friends admit, prevented him from ever 
completdy eradicating these pregudioes ; and the amount 
of opposition he met with from 1^ own clergy would have 
daunted a imu less resolute than the new archbishop in 
the performance of what he conceived to he his duty. He 
ran counter to their most cherished prejudices from the 
first by connecting himself prominentiy with the attempt 
to establish a national and unseotarian system of educar 
tion. He enforced strict discipline in his diocese, where 
it had been long unknown j and he pubhahed an un- 
answerable, and aU the more unpalatable, statement of his 
views on the Sabbath {^oughts m the Sahbath, 1832). 
The archbishopric of Duolin at that time — -just after the 
jWiSsing of the Catholic Emancipation Aclv and m the 
midst of a general refusal to pay tithes — ^was anything hut 
a bed of roses. Whately spoke of his appointment as “a 
call to the h^m of a crazy ship in a storm,” and one which 
nothing but an overpowering sense of duty could have in- 
duced him to accept. He took a small conntry place at 
Redesdale, fomc mileB oht dE Dublii^ where he could enjoy 
his favourite relaxation of gardening. Here his life was 
one of indefatigable industry. Quwtions of tithes, reform 


of the Irish Church, reform of the Insh Poor Laws, and, 
in particular, the organization of national education occu- 
pied much of his tune. But he found leisure for the dis- 
cussion of other public questions, for example, the subject 
of transportation and the general question of secondaiy 
punishments, in which he was strongly interested and on 
which he repeatedly published In 1837 he wrote his 
well-known handbook of ChrisUan Evidences, which was 
translated during hia lifetime mto more than a dozen 
languages. At a later period he also wrote, in a similar 
form, Easy Lessons on Reasoning, on Morals, on Mind, 
and on the Byntish Constitution. He attached much im- 
portance himself to these unpretending but useful books. 
Among other works may be mentioned Charges and Tracts 
(1836), Essays on some of the Bangers to Christian Faith 
(1839), The Kingdom of Christ (1841), He also edited 
Bacon's Essays, Paley’s Evidences, and Paley’s Moral 
Philosophy. His cherished scheme of unsectanan religious 
instruction for Protestants and Catholics alike was earned 
out for a number of years with a measure of success, a 
selection of Scripture lessons and of Christian evidences 
by the archbishop himself being actually used in the 
schools. But in 1862 the scheme broke down 
through the opposition of the new Catholic archbishop of 
Dublm, and Whately felt himself constrained to withdraw 
from the Education Board. This was felt by him as a 
gnevous disappointment. Erom the beginning Whately 
was a keen-sighted observer of the condition of Ireland 
question, and gave much offence by openly supporting tlie 
slate endowment of the Oathohe clergy as a measure of 
justice During the terrible years of 1846 and 1847 the 
archbishop and his family were unwearied in their efforts 
to alleviate the miseries of the people Whately’s private 
beneficence was not confined, however, to tins penod. 
Thongh so rigid a political economist that he could boast 
of never having given a penny to a beggar, his chanties 
were princely, and oftenest bestowed without the know- 
ledge of his nearest friends Erom 1866 onwards symptoms 
of decline began to manifest themselves in a paralytic 
affection of the left side, which kept hia arm in a constant 
tremor. In 1860 he lost his wife and a much-loved 
daughter. StiU he continued the active discharge of his 
pubhe duties tiU the summer of 1863, when he was pro- 
strated by an ulcer in the leg, and after several months of 
acute suffering he died on 8th October 1863. In the fol- 
lowing year his daughter published Miscellaneous Eemains 
from his commonplace book and in 1866 his Life and 
Gorr^ondence in two volumes. The loosely compiled 
Anecdotal Memoirs of Archbishop Whately, by W. J. Eitz- 
patrick (1864), may be used (mth discretion) as enliven- 
ing Miss Whately's picture of her father. 

Few eminent men have had more anecdotes and witty saymgs 
attributed to tbem than Whately He was a great talker, mudb 
addicted m early life to argument, in which he used others as in- 
struments on winch to hammer out his own views, and as ho ad- 
vanced in life much given to didactic monolome. But this didactic 
tendency was accompanied almost to the hurt by an intensely 
youthful debght m logic -eho]iping. At his monthly dinners to 
ms clergy the archbishop would mdulge even to an undignified 
extent in a species of logical horse-play. To this were added a keen 
witj whose sharp edge often inflicted wounds never deliberately 
intended by the ^eaker, and a wholly uncontrollable love of pun- 
ning. Whately often offended people by the extreme nnconvention- 
aliiy of bis manners. When at Oxford his white hat, rough white 
coat, and huge white dog earned for him the sobriquet of the 
White Bear, and he outraged the conventioua of the mce by ex- 
hibiting the exploits of Ms climbing dog in Christchurch Meadow. 
This free and easy manner clung to Mm in later life and accom- 
panied him mto the Dubhn drawmg- rooms, where it was often 
exaggerated by absence of mind His fondness for dogs and animals 
murn^ally was a passion through lif^ and he was alra very fond of 
diildren, who, with their usual discnmmation, gave him their 
confidence m xetuin. He was an adept ia various savage sports, 
more especially in throwing the boomerang. 
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Wliately was a man loved and reverenced Ly a nan’ow circle, ' 
liated, or at least disti’usted, by a much larger number. This was 
largely owing to his own intellectual characteristics ; for, with a 
remarkably fair and lucid mind, his sympathies were narrow, and 
by his blunt outspokenness on points of difference he alienated 
many. With no mystical fibre in his own constitution, the Trac- 
tarian movement was incomprehensible to him, and was the object 
of his bitter dislilce and contempt. The doctrines of the Low 
Church party seemed to him to be almost eq^ually tinged -nith 
superstition. In short, it is admitted even by his admirers that 
he had a tendency to depreciate those minds which could not rest 
content with his own “common-sense” view of Christianity. See- 
ing so clearly himself, he could not believe that there might be 
things which he could not see. Though a great logician, there was 
nothing philosophical or speculative about his mind, and he took 
a practical, almost business-like view of Christianity, which seemed 
to High Churchmen and Evangelicals alike little better than 
Rationalism. In this they did Whately less than justice, for his 
belief in Christianity as understood by himself was thoroughly 
genuine, and his religion was to him a real thing. But he may- 
be-said to have continued into our own times the typical Chris- 
tianity of the ISth century— the Christianity of the theologians 
who went out to fight the Rationalists with their own weapons. 
It is to Whately essentially a belief in certain matters of fact, to 
be accepted or rejected after an examination of “evidences.” 
Hence his endeavour always is to convince the logical faculty, and 
his Christianity inevitably appears as a thing of the intellect rather 
than of the heart. AVhately himself was well aware that he was out 
of harmony vfith the general tendency of his time, and even Broad 
Church theology has in general proceeded since upon other lines 
than his. Nevertheless, thoirgh in no sense a fruitful or suggestive 
mind, Ms clear and massive intellect inspired general respect, and 
his books well repay reading by the shrewdness of their observa- 
tion, the acuteness of the reasoning, the faculty of telling illustra- 
tion, and the uniform excellence of style. Whately’s (qualities are 
exhibited at their best in his Logic, which is, as it were, the 
quintessence of the views which he afterwards applied to different 
subjects. He has written nothing better than the luminous Ap- 
pendix to this work on “Ambiguous Terms.” (A. SE.) 

WHEAT (Triticuin), the most important and the most 
generally di&sed of cereal grasses, is an animal plant, 
wdth hollow, erect, knotted stems, and produces, in addi- 
tion to the direct develop- 
ments from the seedling 
plant, secondary roots and 
secondary shoots (tillers) 
from the base. Its leaves 
have each a long sheath 
encircling the stem, and at 
the junction of the blade or 
“flag” with the sheath a 
small whitish outgrowth or 
“ ligula.” The inflorescence 
or ear consists of a central 
stalk bent zigzag, now to 
the one side, now to the 
other, thus forming a series 
of notches (see fig. 1), and 
bearing a number of flat- 
tened spikelets, one of which 
grows out of each notch and 
has its inner or upper face 
pressed up against it. At 
the base of each spikelet 
are two empty boat-shaped 
glumes or “ chaff- scales,” j 
one to the right, the other 
to the left, and then a series 

nf fln-cvpvq 2 tn R in nnmbpr 1-— Spikelet and flowers of wheat. 

01 nowers, 4 TO O m numDer, ^ Spikdet magnified, n. Glumes. 

closely crowded together j from side, _ C. Glumes, from hack, 
the uppermost are abortive J 

or sterile,^ — indeed, in some- snmomted by styles, g 

, » and //. Seed from front and back re- 

varieties only one or two of spectively. I. Bachls, or central stalk 
the flowers are fertile. Each spikelets removed, 
flo-wer consists of an outer or lower glume, called the flower- 
ing glume, of the same shape as the empty glume and ter- 
minating in a long, or it may be in a short, awn or “ beard.” 



On the other side of the flower and at a slightly higher 
level is the “palea,” of thinner texture than the other 
glumes, with infolded margins and with two ribs or veins. 
These several glumes are closely applied one to the other 
so as to conceal and protect the ovary, and they only 
separate to allow of the passage of the empty anthers after 
fertilization. Within the pale are two minute, ovate, 
pointed, white membranous scales called “iodides.” These 
contain three stamens udth thread-like filaments and oblong, 
two-lobed anthers. The stamens are placed round the base 
of the ovary, which is a rounded or oblong body, mucli 
smaller than the glumes, covered with down, and sur- 
mounted by two short styles, extending into feathery 
brush-like stigmas. The ripe fruit or grain, sometimes 
called the “berry,” the matured state of the ovary and 
its contents, is oblong or ovmid, with a longitudinal furrow 
on one side. The ovary adheres firmly to the seed in the 
interior, so that on examining a longitudinal section of the 
grain by the microscope the outer layer is seen to consist 
of epidermal cells, of which the uppermost are prolonged 
into short hairs to cover the apex of the grain. Two or 
three layers of cells inside the epidermis constitute the 
tissue of the ovary, and overlie somewhat similar layers 
which form the coats of the seed. Within these last is a 
layer of square cells larger and more regular in form than 
those on each side ; these contain the gluten or nitrogenous 
matter upon which so much of the nutritive value of the 
seed depends. This thin layer of gluten cells contains the 
albumen or perisperm, which constitutes the great mass of 
the seed, being composed of numerous cells of irregular 
form and size filled with starch grains. These layers of 
cells become more or less dry and inseparable one from 
another, forming the substance known as “bran.” At 
the lower end of the albumen, and placed obliquely, is the 
minute embryo-plant, which derives its nourishment in 
the first instance from the albumen ; this is destined to 
form the future plant. 

Such in brief is the general structure of the wheat plant Origii 
as we now know it. Of its principal variations mention 
will be made below. What was ' 

its origin is not known; and 
opinion has differed as to whether 
more than one species is involved j j 
or whether all the varieties now 1 
known may not have been ori- ! , 
ginally derived from one. The ! ! 
prevalent opinion- 
among botanists is 
that the wheat plant' 
is nowhere found in 
a wild condition. 

Recently, however, 

M. Fr4d6ric Honssay 
is alleged to have 
discovered the plant 
wild in flhe moun- 
tains to the east of ^ 

Kurdistan ; but the 
statement requires 
confirmation. Some 
of the species of the 
genus JSgilops (now 
referred to Tritievm 
by Bentbam and 
Hooker and by 
Haeckel) may pos- ^ ^ ........... 

sibly have been the mtkseea, nr. Spelt wheat. Allmuoli, reduced, 
sources of our cultivated forms, as they cross freely with 
wheats. Haeckel, the latest monographer of the genus, 
considers that there are three species. (1) Tniicum mono- 
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cocmm^ which undoubtedly grows wild in Greece and 
Mesopotamia, is cultivated in Spain and elsewhere, and 
was also cultivated by the aboriginal Swiss lake^iwellera, 
as well as at Hissacllk, as is shown by the gram ^ found 
in those locabties. (2) T sat%mm is the ordinary culti- 
vated wheat, of which Haeckel recognizes three prmcapal 
races, spelta, dieoecum, and tencw. Spelt wheats (see fig. 
2) were cultivated by the aboriginal Swiss, by the ancient 
Egyptians, and throughout the Roman empire. The 
variety dteoccutn was also cultivated in prehistoric times, 
and is stdl grown in southern Europe as a summer wheat 
and one suitable for starch-making. Other sub-varieties 
of T, tenax are compactum, t/urgidmi, and durum, (see below). 
(3) The third species, T. polonumm, or Polish wheat, is a 
very distinct-looking form, with long leafy glumes j its 
origm is not known. As these varieties intercross with 
each other, the presumption is that they, like the species 
of JEgUops, which also intercross with wheat, may have 
all ori^nated from one common stock. 

Basing his conclusions upon philological data, such as 
the names of wheat m the oldest known languages, the 
writings of the moat ancient historians, and the observar 
tions of botamcal travellers, De CandoUe mfers that the 
original home of the wheat plant was in Mesopotamia, 
and that from thence its cultivation extended in very early 
times to the Canaries on the west and to China on the 
east. In the western hemisphere wheat was not known 
till the 16th century. Humboldt mentions that it was 
accidentally introduced into Mexico with rice brought from 
Spam by a negro slave belonging to Cortes, and the same 
writer saw at Quito the earthen vase in which a Flemish 
monk had introduced from Ghent the first wheat grown 
in South America. 

Prinapel As might be anticjpated from the ecltivation of the plant from 
vttm- time immemorial and from its Tnde di&sion throu^^out the eastern 
tioas, hemisphere, the varieties of wheat— that is, of T salivuin — are veiy 

numerous and of every grade of intensity Those cases m which 
the variation is most extreme some botanists would prefer to con- 
sider as forming distinct species ; hut others, as De Yilmonn, having 
T^;ard to the general facte of the case and to the numerous inter- 
mediate ^dations, loot upon all the forms as derivatives from 
one. In illustration of this latter point it may he mentioned that 
not only do the several vanaties ran one into the other, bnt "^eir 
chemical composition vanes likewise according to elhnate aM 
season. According to Prof. Church,® even in the produce of a angle 
ear there may he S to 4 per cent, more of albuminoid matters m 
some grains than in others ; bnt on the average the proportion of 
^uten to starch is. as 9*11 to 100. Prom the point of view of agn- 
cnltura (see vol i p, S64) it is Mneially of no moment wMt 
rank he assigned to the various forma It is oi^ important to take 
eogniaanoe of them for purposes of cultivation under varying cir- 
cumstances. JHence we only allude to some of the principal varia- 
tions and to those chaiact^tica which are found to be unstable. 
(X) Sflttitm aside differences of constitution, such as hardihood, siz^ 
and the Kke, there is relatively little variation in the form of the 
organs of vegetation. Tbia indicates that less attention has been 
]md to the straw than to the grain, for it is certain that, were it 
desirable, a gre^ range of variation mi^t be induced in the foliage 
and straw. As it is, some varieties are hardier and taller tb^ others, 

to he ^'laid"} hut in the matter of “tillering,” or^e productiim 
of side-shoote from the base of the stem, there is much difference, 

' De Yilmorin points ont that wheats of cold countries have flexible, 

thin, hollow straw, elongated fragile ears, and soft floury seeds , 
-Bnateris wheat may be cited as a good example, Treats of hotter 
countiiee have a more soUd, nmd straw, the ears shor^ stout, corn- 
et, the glumes provided with long awns or beards, and the seed 
hardWth wuy. _ gprU^ wheats procorad from northern latitudes 
mtete bwre rapidly than those from template or hot ^imatea, 
whilst |hc tev^ is the case with autumn wheats from the same - 
sourea. The difietenee is acooubted for by the greater amount of 
light which the plants obtain in northern regions, and, especially, 
by its comparatively iminteitupted continuance during the growing 
pmod, when there are 'more working hohrs fot •fee plants in the 
day than in more scertham dimes. Autumn wheats, on^tha other 


^ See drawings made to scale hy'Mr ■^Fogthin^n’ Smith » the 
CtejufeBeris (^ronid^ S5th December X886.‘ i 

* iW ffrains p. 94, 


hand, are subjected to an enfoi-eed rest for a period of several 
months, and even when grown in milder climates remain quiescent 
for a longer period, and start into growth kter in spring,— much 
later than varieties of southern origin. These latter, accustomed 
to the mild winters of those latitudes, begin to grow early in spnng, 
and are in consequence hable to injury from spnng frosts Wheats 
of dry countnes and of those exposed to severe winds have, says 
De Yilmonn, narrow leaves, phant straw, bearded eara, and velvety 
chaff,— characteristics whicn enable them to resist wind and 
drought Wheats of moist climates, on the other hand, have 
broader leaves, to admit of moie rapid transpiration No donht 
careful microscopic scrutiny of the minute anatomy of the leaves 
of plants grown under various conditions would reveal fiiithei 
adaptations of structure to external conditions of climate. At any 
rate, it is certain that, as a geneiul rule, the hard wheats are almost 
exclusively cultivated in hot, dry countnes, the spelt wheats iii 
mountainous distncts and on poor soil, tuigid wheats, like the 
Egyptiaai, in plains or in ill-drained valleys,— the beat races of wheat 
being found on nch alluvial plams and in feitile valleys Tlie 
wheat used in the ueighbouihood of Florence for straw-plaiting is 
a vaneto with very slender stalks The seed is sown very thickly 
at the beginning of winter and pulled, not out, about the end of 
May, before the ear is npe In the Tlnited Kingdom ordinary 
wheat, such as old red Lammas and Chiddam’s w’Mte, is used foi 
straw-plaitmg, the straw being cut some time before the berry 
ripena The propensity to “ tiUer ” is of the gieatest importance, 
as it mnltiphes the resources of the farmer An mstanee of this 
is ^ven in the Philosophical Transactions (1768), where it is stated 
that one seedling plant in the Cambridge botanic garden was 
divided into eighteen parts, each of which was replanted aud sub- 
sequently ^ain divided, till it produced sixty-seven plants in one 
season. In Maich and April of the following year these were Hj wm 
divided and produced 500 plants, which in due time yielded 21,109 
ears. (2) The variations m root-development have not been much 
attended to, although it would be well to study them in order to 
ascertem the degree of a(kptability to vanous depths and condi- 
tions of soil (3) A most important difference is observable in the 
liability to attacks of mat (^Pueeinia), some varieties being almost 
invariably free from it, while others are in partieular localities so 
subject to it as to be not worth cultivating. (4) Ydvet-ehaffed 
wheats do best in poor soil, and bearded wheats are usually hardi- 
est (6) The ears vaijr, not only m size, but also m form, this 
latter eharactenstic being dependent on the degree of dosenesa 
with, which the spikelets are set on. In such varieties as Talavera 
the mikelets are loose, while in the duh and square-headed vane- 
ties they are dosely packed. The form of the ear depends on tiie 
relative width of the anterior and poateiior surfaces as compared 
with that of the lateral surfaces. In the square-headed varieties 
the lateral surfaces are nearly as wide as the median ones, owing to 
the form and arrangement of the sp^elets. The number of abortive 
or sterile spikdets at the top of the ear also vanes • in some cases 
nearly all the spikelets are fertile, while m others several of the 
nppnnost ones are baiven 

The classification of the different varieties of cultivated wheat Classifl- 
has occupied the attention of many hotamsts and agncultunsts cation of 
The latest and fullest account is that of M Henry de Yilmonn in culti- 
his Zes BlSs Meilleurs (Pans, 1881). The dasaifioation adopted by vated 
this wnter is based, m the first instance, on the natuie of the ear • wheats, 
when mature its axis or stem remains unbioken, as in the true 
wheats, or it breaks into a number of joints, as in the spelt wheats 
In the first class the npe gram readily detaches itself from tiie chaff- 
aealea, while in the spelts it is more or leas aiLherent to them, or 
not rradilysepacable from them The trne wheats are further sub- 
divided into soft wheats, turgid wheats (T. iwrgvium), hard wheats 
{T. Aurmi), and Poliah wheats {T. polonvsum). In the soft wheats 
the chaff-scales axe boat-shaped, ovoid, of the consistence of parch- 
ment, and shorter than the spikelet , the seed is floury, opaque, 
white, and easily broken. In the turmd wheats the glumes have 
long awns, and the seed is turgid and flouir, as in the soft wheats. 

In the hatfl wheats the outer glumes are keded, sharply pointed, 

Bwned, and the seed is elongated and of hard glassy textui’s, some- 
what translucent^ and difficult to break owing to its toughness. 

These seeds are richer in nitrogen than the soft wheats, so lhat an 
apprmmate notion of the nohness in albunnnoids may be gained 
By simply inmectmg the cut surfece of the seed. The Pohsh 
wheati rarely if ever cultivated in the United Kingdom, has very 
lan^late gl^es, longer than the spikelet, and elongated 
glassy seeds, further subdivisions are made, according to the pre- 
sence or absence of awns (bearded and beardless wheat^, the coteur 
of tiie ears (white, fawn-coloured, or red), the texture of the ears 
(^hrouB— i,e,, smooth— or downy), and the colom' of the seed or 
“ bmiy.’ In the jointed or spelt wheats the distiuctionB he in the 
presence of awns, the direction of the points of the glumes (straight, 

Bent ontwards, or turned inwards), the form of the ear as revealed 
on a cross section, and the entire or cleft palaa. As illustrating 
the factof the occasional instahflily of these vanationa, Prof Church 
ntenticmB that a single gram will he sometimes homy and partly 
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opaque and soft, in wliicli case its composition will correspond with 
its aspect. The division into spring wheat and Avinter wheat is an 
agricultural one solely. Any A'aiiety may he a spring or a irinter 
wheat according to the time at which it is sorvn. In the summer 
wheats it may often he observed that the median florets do not fill 
out so fully as in the autumn wheats. Among the turgid wheats 
there is a frequent ten- 
dency in the spike to 
branch or become com- 
pound, — a tendency 
Avhich is manifested to 
a less degree in other 
forms, The Egyptian, 
or so-called “mummy" 
wheat is of this charac- 
ter, the loAver part of 
the spike branching out 
into several subdivi- 
sions. This multiplica- 
tion of the seed- bear- 
ing branches might at 
first sight be considered 
advantageous ; hut in 
practice the quality of 
the grain is found to 
be inferior, as if the 
force that should have 
been devoted to the 
maturation of the gi-ain 
were, in a measure, di- 
verted and expended in 
the production of addi- 
tional branches to the 
spike. 

With regard to the chemical composition of the ripe grain, the j 
Eothamsted experiments reveal a singular uniformity, even under 
very varied conditions of manuring, and even where much diversity 
was apparent in the constitution of the straw. A high or low per- 
centage of nitrogen in the grain was also shown to depend more 
directly on the degree of ripening, as influenced hy the character 
of the season, than on difference in manure ; hut it depends more 
upon the variety than upon soil or nutrition. 

.dapta- Apart from the botanical interest of these diversities, as indica- 
ility to tions of the faculty of variation in plants, and possibly as clues to 
ail and the genealogy and origin of the cultivated plant, their practical 
)cality. importance is very gmat. Some varieties are suited to hot, others 
to cold countries ; some will flourish on one description of soil, 
others on another. Hence the paramount importance of ascertain- 
ing by experiment, not only what are the best varieties, but which 
are the best adapted for particular localities and particular climatic 
conditions. Porion and Deherain have shown * the “ infinite .superi- 
ority ” over the ordinary wheats of a particular square-headed variety 
groAATi on rich soil in the north of France. A good selection of 
seed, according to the nature of the soil, demands, says De Yd- 
morin, intelligence and accurate knowledge on the part of the 
farmer. If a good variety be gi’own in poor sod, the result wdl be 
. unprofitable, rvlide, if bad Avheat be grown on good sod, the result 
may be nil. In botanical collections there exist, it is stated, her- 
barium specimens or other evidences of plants grown in Norway as 
far north as lat. 65° (Sehubeler), in Switzerland at an elevation of 
1200 feet above the valley of Zermatt (or 6500 feet above the sea), 
near the straits of Magellan, as well as in Teneriffe, the Cape of 
Good Hope, Abyssinia, Eodrigiiez, Hie Philippine Islands, and the 
Malay Archipelago. These widely -separated localities show the 
great area over which the culture is possible, and illustrate the 
powers of adaptation of the plant. The requirements of the con- 
sumer have also to be considered : for some purposes the soft wheats, 
with their large relative propoi-tion of starch, are the best, for 
others the hard wheats, with their larger quantity of gluten. With 
the modern processes of mdling, the bai-d wheats are preferred, for 
they make the best flour ; and in North America the spring wheats 
are, as a rule, harder than the winter wheats. The soft wheats are 
those which are most general in European cullavation, and, as a 
rule, the beardless varieties, though more tender, are preferred. 
The bearded varieties are supposed to be hardier j at any rate they 
defy the ravages of predatory birds more completely than the 
imarmed varieties, and they are preferable in countries liable to 
storms of mud, as less likely to have their seeds detached. Hard 
wheats are specially employed in Italy for the fabrication of maca- 
roni. Polish wheat is used for similar purposes. Spelt wheats are 
grown in the colder mountainous districts of Europe ; their flour is 
very fine, and is used especially for pastry-making ; hut, owing to 
the construction of the grain, it requires special machinery for 
gi'inding (see Flour). 

The following passage, reproduced from- a German source in 
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I Agnmltural Science (January 1S87)_, may serve still further to illus- 
trate the fitness of particular varieties for special purposes. 

“Innumerable experiments have shown that the value of wheat for seed in- 
creases with the size of the grain: the larger kernel yields a stronger plant, and 
this will hear a heavier crop ; the smaller grain contains the larger proportion 
of gluten, yields a better flour, and brings a higher price ; hut with the smaller- 
yield per acre the profit may be less. The ‘volume-weight’ is dependent more 
on the Avell-rounded form of the grain than on its size ; when about alike in 
respect to shape, the market value of the gi-ain is closely proportionate to its 
weight per bushel. Grain of a higher specific gravity is usually richer in gluten. 
Eiebness in this constituent is of the greatest importance, as affecting the 
market value of the grain ; it gives better baking qualities to the flour, besides 
a higher nutritive value, and is accompanied rvith greater richness in phosphate, 
also an important constituent of animal food. Tlie proportion of gluten in 
wheat is determined lai^ely by the climate, and especially hy the proximity of 
the sea. Insular England produces a wheat grain -with higli absolute weight, 
but as a rule with less gluten than the wheat of eastern .Europe. English 
wheat, and wheat in general grown in an ocean climate, seldom contains over 
ten per cent, of gluten, while in eastern Europe and in the western United 
States the proportion rises to twenty per cent, and above. Vigorous English 
seed wheat sown in eastern Europe yields larger crops than the native seed, 
and a grain richer in gluten than the parent, though not so rich as wheat from 
native seed.”2 

It is, however, to be observed that proximity to the sea does not 
produce soft wheat poor in gluten in Italy, Algeria, and other 
warm and tropical regions, where the plant is cmtivated quite as 
much under the influence of the sea as in England. The soft wheat 
of Great Britain is to be explained rather by the mildness of the 
climate and the relative constancy of the temperature. 

■Wheat begins to grow at a temperature of 5° 0. (41° Falir. ) ; and, 
when the aggregate temperature, as represented by the sum of the 
daily means, has mounted up to 185° Fahr., the germ begins to 
escape from the husk, if the seed he not deeply buried ; but if it is 
deeply buried, an amount of heat is required greater in proportion 
to rile depth. If the seed lies at a depth lower than a foot from 
the surface, it rarely germinates. The seedling plant ceases to 
gi-ow if the mean temperature of tie day remains below- 42° Fair. 

When the young plants have been influenced by an aggregate tem- 
perature amounting to 1896° Fair, from the period when sown, or 
1715° from the period of germination, branching or “ tillering ” goes 
on freely, and the young ears are formed. Under the influence of 
a mean temperature of 55°, or a little above, the flowers are pro- 
duced. A still higher daily mean is required for the Ml develop- 
ment and ripening of the grain. The figui’es here cited are given 
by Eisler and are calculated for the climate of Paris j but, of course, 
the same principles apply in the case of other countries. The 
amount of light and of moistm-e has also to ie taken into account. 

The fact that the wheat plant requires less rvater than other cereals, 
and therefore does not suffer so much from drought, is one of great 
importance to the cultivator, and furnishes one reason for the 
greater proportionate culture of wheat in tke eastern than ia the 
western counties of England. 

As for the soil requirements, see Agriculture, vol. i. p. 357. The 
following figures, cited hy De Yilmorin from Jonlie, will give an 
idea of the nature and amount of the demands made upon the soil 
hy a wheat crop : in order to yield a crop of 44^ bushels of wheat 
to the acre, the soil must supply to the crop during its gi-owth 
in round numbers — 202 Ib of nitrogen, 81 & of qfliosphoiie acid, 55 
lb of lime, 26 Ib of magnesia, and 255 Il5 of potash. 

The numerous varieties of wkeat now in cultivation have been Prodnc 
obtained either hy selection or hy cross-breeding. In any rvheat- tion of 
field there may be observed on close inspection plants differing in varietif 
character from the majority. If seeds of these “sporting” plants 
he taken and groivn in another season, they may (or may not) repro- 
duce the particular variation. If they do, and the same process 
of selection be continued, the variation becomes in time “fixed,” 
though it is always more or less liable to revert to its original con- 
dition, By continuously and systematically selecting the best grains 
from the best ears, Major Hallett ha.s succeeded in introducing 
“pedigree wheats” of fine quality. But even greater results may 
he expected from cross-breeding, or the fertilization of the flowers of 
. one description of wheat by the pollen of another. This has been 
attempted by Shireff, Le Couteur, Maund, and others in the past, 
and morerecentlybyH. de Yilmorin and Messrs Carter, Under 
natural circumstances wheat is self-fertilized: that is to say, the 
pollen of any given flower impregnates the stigma and ovule of the 
same flower, the glumes and coverings of the flower bedng tightly 
pressed round the stamens and stigmas in such a way as to prevent 
the access of insects and to ensure the deposit of the pollen upon 
the stigmas of the same flower. This process of self-fertilization 
is the usual, method, and no doubt keeps the variety true or un- 
mixed ; but the occasional presence of varieties in a wheat-field shows 
that cross-fertilization is sometimes secured. The stamens of the 
wheat plant may frequently be seen protruding beyond tlie glumes, 
and their position m^ht lead to the inference that cross-fertiliza- 
tion was the rule ; hut on closer examination it will be found that 
the anthers are empty or nearly so, and that they are not protruded 
till after they have deposited the pollen upon the stigma. The 
separation of the glumes, which occurs at the time of fertilization, 

S See Rittliau.sen, Die Eiwdsskorper d. Getreidearkn, EiHsaliiichte, md Od- 
I sa/mn, Bonn, 1872, • 



kiglily magnified. A. Epidermal cells.. B. Cells 
containing gluten. 0. Cells of perisperm or 
albumen, filled with starch. D. Embryo cut 
through the middle, root- end pointing doT\Ti- 
wards. 


Ann, Agronom., January 1888, p. 33. 
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and wMch permits tlie egress of the useless stamens after thatoper- 
atioUj is stated to occur only under certain conditions of tempera- 
ture, when the heat, in fact, is sufficient to cause the Iodides of 
the flower to become turgid and thus to press apart the glumes. A 
temperature of about 75“ Fahr. is found by Messrs Carter to be the 
most favourable. From what has been said it will be evident that 
the artificial fertilization of wheat is a very delicate operation. The 
glumes have to be separated and the anthers cut away before the 
pollen is fully formed, care being taken at the same time not to 
injure the stigma, and specially not to introduce, on the scissors 
or othenvise, any pollen except that of the variety desired.^ De 
Yilmorin’s experiments have shown that aH the varieties will inter- 
cross, and that even such a distinct form as the Polish is no excep- 
tion. From this he concludes that all the forms have originated 
from one stock and are to be comprised within one speies. In the 
pnogeny of these crossed wheats, especially ha the second genera- 
tion, much variation and difference of character is observable,— a 
phenomenon commonly noticed in the descendants from crosses and 
hybrids and styled by Nandin “irregular variation.” Sometimes 
characteristics appear in the crossed wheats which are not found in 
the parent varieties, although they occur* in other wheats. Thus, 
De Yilmorin records the presence of turgid wheats among seedlings 
raised from a soft wheat fertilized with the pollen of a hard variety, 
and spelt wheats among the descendants of a soft crossed with a 
turgid wheat Other of De Yilmorin’s experunents were made with 
the practical object of obtaiiring improved varieties or forms speci- 
ally suitable to particular localities. Among those he has raised is 
one named “Dattel,” which is highly esteemed ; it was got from 
the red Chiddam, a valuable variety, but one in which the straw 
is defective. By crossing the red OMddam with the j^Uen of 
Prince Albert a new variety has been produced which is stated 
to he early, very productive, and of good quality, _ as fe.r as both 
grain and straw ai’e concerned. Among many varieties raised by 
Messrs Carter some are very interesting : in one case the seed-parent 
was a short-strawed, downy-cbaffed, awnless variety, the pollen- 
parent a large bearded American wheat. The ofepring exceeded 
the seed-parent in stature by a foot, and had a smooth chaff and 
stout thickset ears with minute awns. Some of the crosses were 
made with the view to secure denser production of awns and thus 
to render the ears “bird-proof ’’ ; others Were devised with a view of 
securing an early ripening variety, w'hieh was effected by crossing 
with the Talavera, a known early variety. The progeny was ready 
for cutting (in the neighbourhood of London) on 21st July 1886. 
Yield of To show how considerable may be the variations in the produce 
different yielded by different varieties, the following figpes, taken &m the 
varieties, “memoranda sheet” of the Eothamsted experiments, may be cited. 
For twelve successive yearn (1871-1882) Sir John Lawes cultivated 
•26 varieties of wheat, each variety each year in a different field and 
under different conditions of manuring. From various circum- 
stances satisfactory averages were obtained during only eight yeare 
(1871-1878). The mean produce of all the varieties taken together 
during that period was 43^ bushels (dressed com) per acre ; the 
lowest average produce was 36^ bushels per acre, furnished by 
Hallett’s original red ; and the highest produce was 53| bushels per 
acre, yielded by Eivett’s red. As to mamrring, the highest mean 
]iroduce (51| bushels per acre) from 25 varieties taken together was 
obtained in 1878 on a field where all the 25 varieties were manured 
with 2 cwts. of nitrate of soda, the previous crop having been 
turnips, for which famijmrd dung was applied, the turnips being 
partly consumed on the land, partly removed. Here again Eivett’s 
red furnished the best crop (66| busliels per acre). TMs variety in 
almost — but not in all — cases gave the highest produce. The lowest 
mean produce from all the varieties taken together was 21| bushels 
per acre in 1879,— a most disastrous season. In that year even 
Rivett’s red furnished no more than 16 bushels per acre, among the 
lowest on the record, but nearly twice as much as red Eostock, which 
in the same year yielded only 8| bushels per acre, the manuring i 
consisting of 2 cwts. of nitrate of soda after clover, partly cut, partly 
“fed.” This same variety in another year and under a different j 
condition of manuring yielded 57 bushels per acre. The disastrous 
effect of the season of 1S79 was manifested not only in diminished 
produce hut in lessened germinative power ; in the season following 
white wheats appear to have been the worst, the most satisfeetoi-y 
crop m 1880 being yielded by Webb’s “ challenge,” seeds of which 
were received direct from Stourbridge and notgi'own on the Eotham- 
sted farm, as in the case of she other varieties. As to the weight 
per bushel of the grains of the different varieties at Eothamsted, 
there was a more limited range than in the case of the absolute 
weight, the highest moan (63^ fb per bushel) being yielded by ffie 
“red nursery ” variety, the lowest by Rivett’s red (58|), the general 
average of all the varieties amounting to 61| Ib per bushel. The 
effect of the bad season of 1879 was also shown here : the general 
average in that year was only 53J !b per bushel, while in 1876 it 
was 63^ for the same varieties. The greatest weight per bushel 
does not therefore correspond in all cases with the absolute amount 
of crop per acre, for a small crop often yields grain of relatively 
heavy weight, Hor does the same condition of manuring that 


brings an abundant crop necessarily yield a proportionate return 
calculated in weight per bushel. The greatest \veight per bushel 
(63^ Ib in 1876) was secui*ed on the same plot which in the same 
year yielded less than an average crop, 42^ bushels per acre, very 
Kttle difference being observable in the different varieties in point 
of quality, though much in quantity. The lowest average weight 
per bushel (56| 1b), however, corresponded with a very low total 
produce, 23J bushels per acre in 1880, on a poorly manured plot. 

These figures, added to those representing the cost for rent and 
tiiTrpg manure, labour, and expenses of production generally, and 
considered in connexion with the enormous supplies imported from 
abroad, will show how great are the risks attendant upon wheat 
cultivation in the United Kingdom under existing circumstances ; 
but of course they are of little value as regards the growth of wheat 
in India and the colonies. 

The production of wheat, with the use of wheat bread, has in- 
creased enormously since the extension of railways has made possible 
the transportation of grain for great distances by land. The annual 
crop of the world is now estimated at nearly two thousand millions 
of bushels. Of late years the increase of production has been most 
notable in southern Russia, Australia, India, and FTorth America.^ 

“Wheat is sometimes grown as a forage crop. A variety has been Wheat 
introduced from Japan by Messrs Sutton which seems to be very for 
useful for this purpose. Although it takes a longer time to mature fodder, 
its seed, it flowers a fortnight earlier than other varieties. It seems 
also to be a hardy plant, having withstood successfully eight degrees 
of frost From a crop sown on 27th August a sample was cut on 
the following 13th October, with a stem more than 2 feet in length 
and very thick and succulent, and the autumn was not very genial. 

This variety tillers well, so that it makes a complete mass of green 
stuff, which is very serviceable either for feeding sheep or for 
“soiling.” (M. T. M.) 


Inseck, &c., ikjueious to Wheat. 


It will be convenient to arrange the insects injurious to wheat 
under the natural orders to which they belong, and afterwards to 
describe one or two other foims of animal life, such as the myriapod, 
Polydesvius, and the nematode worm which causes the ear-cockle, 
for, although these are not insects, they must he taken into account 
in any description of the animal pests of the wheat crop. 

. The order Orthoptera, contains the mole cricket, Gryllotalpa 
imlgaris, one of the largest insects found in Great Britain. It is 
2 inches or a little \ more in length, of a brownish 

eolonr, and covered \ over by velvety hairs ; 

cognized by the pecu- 
of its anterior legs, 




sects lead a sub- 
terranean life, bur- 
rowing through 
loose sandy soil % means of uheir 
fore Umbs, which are structurally 
weE adapted for digging. The 
sexes pair about the middle of 
June, and the female lays from 
200 to 400 eggs in an oval cham- 
ber excavated ^ ’ 

some inches below CCM 

the level of the 
ggqund. After lay- 
ing her eggs, she 

does not, as is very Pig. 1.— Mole cricket. 
eeneraUv the ease J 


amongst insects, die, but lives to keep guard over the eggs and 
the young larvae, which appear in about three weeks; many of 
the latter, however, she eats. The young larvse at first resemble 
black ants; they are very voracious and feed upon the young 
. tender: rootlets of corn and other plants. The adults prefer an 
animal , diet, hut do great damage by cutting tlmough any roots 
which they encounter in their subterranean burrowiiigs, and as 
these are winding and extensive considerable injury is caused to 
the crops. . One of the natural enemies of mole crickets is the mole, 
which devours them readily ; they are also eaten by those bird.s 
which scrateh the soil for worms. They appear to be very sensitive 
to smell, and a dressing of a quart of paraffin oil to 1 cwt. of ashes 
or moid^ or, watering with solutions of quassia and soft soap, will 
often rid the field of them. 

The .corn thrips, cerealitm, is a member of the order 

Thysanoptera, which is by some authorities associated with the 


■ ^ For a discussion of the methods of production followed in the 
United States, as well as in Canada, arid for the chemical composition, 
trade, millihg, and statistics of wheat, see Brewer, “Production of 
Cereds,” iu Aejjori to tenth census of United States, vol. iii. 
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Orthojotera. It is a minute insect about 2 mm. long, uritli a black 
and brown coloration. The male is rvingless ; the female bears four 
long narrow wings fringed with long hairs. The anteiinje are eight- 
jointed. The legs terminate in characteristic 
swellings ; there are no claws. The insects are 
very active. The larvre are whitish yellow, with 
bright red eyes, and acquire them wings after 
the fourth casting of the skin. The damage 
done to corn crops by these minute insects is 
often very serious ; they secrete themselves 
under the pale® surrounding the seed, and feed 
upon the soft juices of the latter. In addition 
to this, they sometimes cause injury to the plant 
by attacking the stalk whilst it is soft and full 
of sap. Owing to their very small size it is ex- 
ceedingly difficult to devise means for getting rid 
of them ; much may be done, however, to pre- 
vent them appearance by keeping the land clean 
and free from weeds, which harbour them, and 
by destroying all refuse in which they may 
breed, and ploughing in the stubble to a con- Fig. 2.— Corn thrips 
siderable depth. (Thrips cereaUunC), 

The most injurious form amongst th.& Semi- female; magnified. 
pte'ra is Siphonophora granaria [Aphis granaria, Kirby) ; it attacks 
wheat chiefly in England, but is also found upon oats, barley, and 
lye. The young Aphides attack the leaf blades whilst young and 
tender, and when the ear begins to appear it is covered with numbers 
of these insects in every stage of development, from the young larva 




to the perfect insect. The larvse are of a green or dark green colour, 
with brown antennce and yellow and black legs. The female, which 
produces the young viviparously, has a green abdomen, bearing two 
horns posteriorly ; the rest of the body is bi'ownish green, the legs 
black and yellow, the eyes red. The winged females, which appear 
late in the season, lay eggs ; but whether these eggs serve to carry 
the species over the winter or whether this is done by hibernat- 
ing larvfe is not definitely known. Both larvm and females produc- 
ing them have been found amongst the roots of the wheat plant 
during the winter. This Aphis is kno'wn to occur upon several of 
the common grasses of England ; hence any grasses growing in a 
wheat field should he destroyed as much as possible when the pest 
is in the neighbourhood. Deep ploughing and rotation of crops 
may also he recommended. In cases wiiere the insects are noticed 
at an eaiiy stage, a dressing of soot or gas lime will serve to check 
them. Their numbers are kept down by lady-hirds [Goccinella), 
wiiich should never he killed, and also by two species of ichneu- 
mons [Aphidins avenee aiid. Ephedrus plagiator), which lay their eggs 
ill the body of the Aphides. 

The order Diptcra includes several insects which are very harm- 
ful to corn crops. The frit fly, Oscinis taastatoTi is a very active 
small fly, with a greenish black metallie lustre, about 2 to 3 mm. 
in length. The larvjn are yellow or light brown, pointed anteriorly. 
The flies emerge from the chrysalis about April, and the female 
deposits her little red eggs upon the under surface of the leaf of 
the wheat ; the larva when it is hatched creeps down and bores its 
way into the terminal bud of the plant, thus aiTestiug all growth 
of the ear. The larva assumes the chrysalis state inside one of the 
outermost leaf sheaths. There are believed to be two broods each 
year. If, as seems probable, tbe pup® pass the winter amongst 
the stubble or grass weeds, it is important that these should either 
he burnt or ploughed deeply iu. 


Twm closely allied species of flies also attack corn crops ; they 
are Chlorops tmniopus and Chlorops Imeata. The former is of a 
light straw colour, with three longitudinal darlr stripes, and a 
greenish black abdomen ; the antennre are black, the eyes greenish ; 
and the dark feet have a stripe of lighter colour. It is about 3 to 
4 mm. long. The injury to the crops is caused by the fly laying 
its eggs between the leaves of the young plant ; the larvre wffiicli 
hatch out from these bore their way down the stem from the base 
of the ear to the first joint, and there they form sw'ellings known 
to the farmer as the “gout.” The ear is aborted or misfoimed. 
The dampest part of the field is most subject to attack. GJi. lineata 
is about 2 mm. long ; the anteunre have their two proximal joints 
yellow, whilst the third is black on its outer side ; in its habits this 
insect resembles C?i. t&mopiis, but attacks chiefly barley crops. 

The daddy long-legs, Tipulct, olemcea, causes great damage to 
com and other crops by the larvse gnawing the young plants 
whilst they are still below the level of the ground. The female 
deposits her eggs in the gi-ound, or near it in some gr-ass, &c., 
choosing as damp a place as possible. The larva is provided with 
a very tough skin and may measure inches in length. It is 
apodal, and bores its way beneath the surface of the earth by 
altemately contracting and expanding. It assumes the pupal 
condition dining the later half of the summer. The pupffi are 
provided with hackwardly directed spines, hy means of which they 
raise themselves above "" 

the level of the ground. 

As a means of preserva- 
tion against this pest, 
ditches and other damp 
places should be cleaned 
out. Rooks, which de- 
vour the larvae at a great 
rate, should he encour- 
aged; and deep plough- 
ing to bury the eggs and 
the larvae should be prac- 
tised, and theland dressed 
with some such poisonous 
substance as gas lime be- 
fore breaking up. 

Two species of Gecido- 
myia are most destnic- 
tive to wheat. Geddo- 
myia tritid, the wheat 
midge, has been known 
in Great Britain for over ■= ^ . 

a century. This fly is 4 ^ — Daddy long-legs (Tipida oleracea}. 

a little over 2 mm. in Larva; 2, pupa case; 3, insect, natural siic, 
length, of an orange yel- 

low colour, with black eyes ; the female is provided -with a long 
ovipositor, hy means of which it deposits ten or more eggs in the 
ears of wheat. The larvae hatch out in about ten days. They are 
at first ti-ansparent, but become yellow, and their colour gradually 
deepens. Most of the larvae fall off the plant and buiy themselves 
in the ground, where they change into pupae ; some, however, re- 
main in the ear and are found in some numbers in chaff. The 
perfect insect emerges from the pupa in the spring. It is probable 
that more than one hrood is produced during the season. The 
damage caused to the crop is due to the larva feeding upon the soft 
tissue of the ear and thus causing the seed to be imperfect ; some 
authorities state that it also devours the pollen. Since the larvs 
exist in chaff, great care must be taken that this does not prove a 
source of infection, and land which has been badly affected must be 
ploughed deep, in order to bury them. G. destructor is ■well known 
imder the name of the Hessian 
fly. It was first noticed in Great 
Britain during the summer of j t 
1886, in Hertfordshire, and within ^ 

a few months its presence was 
reported throughout the eastern 
half of England and Scotland,— 
a circumstance which led some 
authorities to believe that it had 
existed in Great Britain for some ^ 
little time ; there has been, how- 
ever, no definite proof of this. 

The fly has been known in Horth 
America shice 1776, where it has 
done very extensive damage, espe- §_ — Hessian fly (CecAdomyia de- 

cially during warm moist sum- structor). 1 , Insect; 2, larva; 3, pupa 
mers. It is known to occur seed.” All magnified, 

throughout central Europe ; in 1879 it made its appearance in 
Russia, and in four years had spread over the greater part of that 
country. The female fly is about 3 mm, long, brownish in colour, 
but becoming black in the thorax and head. The wings are fringed, 
rounded at their ends, and the third nerve is branched. The an- 
tennse are also fringed and consist of two globular basal joints, 
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and 14 to 16 smaller joints, wMeli diminish in length towards | 
the ends. The male fly is smaller than the female ; the abdomen 
teriiliuates in two elaspers. Tlie female lays in the spring 40 or | 
more ego's upon the leaves of the eorn plants, — wheat, barley, and 
rye ; oats are not affected. The larva are hatched in about 5 or 
6 days and make then- way down to the axils of the leaves, feeding 
upon the sap which is passing up the stem. After a few wmeks they 
are transformed into the “ flax seed” pupse, which are usually found 
Just above the second joint of the stem. From these pnpm the 
autumn brood of flies emerge ; these lay'eggs, pd their larvse tide 
over the winter in the pupal condition. Sometimes only one hrood 
is produced in the year. The injury done to the plant by the 
larvEE living upon the sap usually causes the infected plants to 
bend over just above the second joint; this renders them easily, 
distinguishable from the healthy plants. The numbers of this 
most injurious insect are fortunately kep)t down to a considerable 
extent by parasites. Five species of Chalcidid^ are known to be 
parasitic on G, clesiTuct07' in America and six in Russia. Fortu- 
nately these are not absent in Great Britain. "When a crop has been 
infected by this pest, the corn should he reaped above the second 
joint, and the stubble carefully ploughed in. A sharp look-out 
should he kept for the appearance of the “ flax seed ” both in the 
plant and in samples of corn, especially if the latter has been badly 
cleaned. Some species of wheat seem to have a greater power of 
resisting the attacks of this insect than others, but as yet very 
little definite information can be given on this point. These two 
pests do damage to the amount of millions of pounds every year in 
North America ; but none of those mentioned before them are either 
common or destructive on that continent. 

Oephuspygmmis belongs to that destructive group of the B 2 /?nc?io- 
ptera, the sarv-flies, and is commonly known as the corn saw-fly. 
The insect is black in colour, with a large head and prominent 
eyes. The mouth parts are yellow, and in the male the legs _ai*e 
the same colour. The female is darker and has its black ovipositor 
slightly exposed. '^’Tiilst the wheat is still young and tender, the 
female jrierces the stalk below* the forming ear and there deposits 
an egg. The larva, which hatches out in about ten days, is when 
full-grown about half an inch long, whitish in colour, with a brown 
head. It differs from the ordinary saw-fly larva in having but 
three pahs of legs, This larva bores its way down the stem, cutting 
through the knots, and about harvest time it cuts the stem nearly 
through at ite base. The larva assumes the pupal stage in the 
lowest part of the stem and remains in this condition till the 
following spring, when the perfect insect emerges. Plante which 
have been affected by this insect can easily be recognized by their 
thin empty ears. Since the insect passes the winter in the stubble, 
every effort should be made to destroy this wherever the disease has 
been prevalent. 

The caterpillars of some species of LapidTTjptera do considerable 
damage to com crops. On the Continent the larv® of Agrotis 
clitvis (segeium) devour the roots of wheat and are especially destruc- 
tive to autumn-sown crops. Tinea gmnella, a member of the family 
Tiiieid^, cause.s much harm to grain in store. This small moth, of a 
dusky white colour, lays one or two minute eggs upon each grain ; 
as soon as they are hatched, the catei'pillars bore their way into the 
grain, and by means of a web hind several grains together. Through 
these it bores minute passages and lives in them, devouring the 
substance of the grain. The larvse ultimately withdraw to the 
angles and corners of the granary; hence, wherever this pest is 
prevalent, care must be taken to keep the building free from dust, 
cobwebs, fcc. There is a member of the Ooleoptera whieh is frequently 
mistaken for the above-mentioned pest. This beetle m known as 
Trogosiia mauritanica •, it is supposed to have been introduced 
from Africa. The larva is f inch long, with a whitish body, bearing 
tufts of hairs and a hroAvn head. It gnaws the corn grains and 
lives on their contents. Tire beetle is carnivorous, and is said to 
compensate for tlie damage its larva causes by devouring tbe above- . 
mentioned Tima, gmjiclla. 

Another beetle, Qalmulra granaria, the eorn weevil, also attacks ■ 
stored gi-ain. The eggs are deposited in the grains of corn and the | 
larva spends its life tlierein, living upon the substance of the grain, j 
and ultimately turning to a pupa. It leaves the grain first upon 
attaining the mature state. . 

The larvse of Mater (Agriotes) lineatus and of other species of 
this genus are amongst the most destractive insects known to 
agriculturists. They are commonly known as mre- worms from the 
exceedingly tough character of their skins. The mature beetles 
are known as skip-jacks, from the poiver they possess of regaining 
their normal position when placed on theh- back by means of a- 
loose aidicnlation between the pro-thorax and the meso-thorax. 
This when put in action causes the beetle to jump into the air, 
and they usually fall on their feet. The wire- worms have a rather 
flattened body, yellowish brown in colour ; it consists of twelve 
jegmente, and bears three pairs of legs. The larvre live for several 
irears, and then, burying themselves deep in the earth, emerge as 
he perfect insect in about a foitnight. The beetles pair in June, 
md the female deposits her eggs upon blades of gi’ass or the sheath- 




in » leaves of corn. The best preventative for this pest is clean 
fanning and scarifying the land after harvest, so as to kill all roots 
which might serve as food for the -wire-w'orms. When a crop is 
badly attacked, soot or gas lime may be applied and the 
land well rolled to compress the earth. The numbers of 
the larvse are to some extent kept 
down by moles and insectivorous 
birds. 

The cockchafer, MelolontTia vul- 
garis, is injurious to com crops, in 
both its mature and its larval con- 
dition. During the former state it 
devoui-s the leaves of wheat and of 
most other grasses, trees, and shinhs. 

The larva, which is very voracious, 
lives upon roots. This larva is very ...nniM,. *- 
thick and fleshy, of a whitish hue, 
with three pairs of legs ; it usually'^' ' 

lies in a curled-up position. The i f- 

larval condition lasts several years ; Fia. 6. — Wire-worm (^Zo«e/-ZineaiMs), 
but ultimately the larvse become sliowiug insect and larva, 
pupm, and in this condition live through the winter. Much may 
be done to prevent the sirread of this pest by shaking the cock- 
chafers from the trees, amongst the leaves of which they hang, 
and destroying them. They are eagerly eaten by pigs and poultry. 

An allied but much smaller species of beetle, Anisoplia Jiorticola, 
with much the same habits as the above, also occurs in England, 
and attacks wheat and grass crops. 

Millepedes, although they are not insects, but one of the groups 
which compose the larger division TracJieata, must be included in 
an account of the pests which attack wheat. The English species 
which is most destiuetive to wheat, barley, and oats is Polydestmbs 
coniplanaUis. Millepedes pass their life underground, _ and are 
sometimes mistaken for wire-worms, but can be at once distinguished 
by the great number of their legs. They affect damp iflaces, which 
should be drained, and no rubbish or litter should be left lying 
about. 

Ear-cockle is due to the parasitism of a small white nematoid 
worm, known variously as Anguilhda ( Viirio) tritici or TyUnclius 
scandens or tritici. These worms cause the formation of a bromiish 


black gall upon the wheat ear. "When the ear ripens and falls to 
the ground, the nematodes escape from the gall and live in the 
damp earth. Ultimately they make their wmy on to a young plant, 
and, as the ear forms, they pass into it and pair inside the gall which 
has been caused by them presence. The female lays, numerous eggs, 
from wliich young nematodes hatch out, until the gall is quite full 
of them. As long as the gall remains hard, the larvae are motion- 
I less ; but they become active in moisture, and develop into the 
adult state. If the simrounding conditions are unfavourable they 
wUl remain in the larval state for years. They are capable of 
resisting great extremes of heat and cold, and are apparently un- 
affected by many poisons. Allied species affect the roots of wheat, 
grasses, and other plants. 

For fun goid diseases, see FiiNaiTS, vol, ix. p, 831, and Mildew, 
vol. xvi. p, 293. (A. B. S.) 

WHEATEAB, as a bird’s name jDerbaps of doubtful 
meaning, 1 tliougii Taylor, the “water poet” (d. 1654), in 
whose writings it seems first to occur, and Willughby ex- 
plain it (in the -words of Bay, the latter’s translator) as given 
“because [in] the time of wheat harvest they wax very fat.” 
It would seem also from this author to have been originally 
the local name for the species in Sussex, on the South, 
Do-wtis of which county its capture in a very simple kind 
of trap has been the occupation of many generations of 
shepherds, who thereby have made an excellent trade, since 
Wheatears in their proper season, from the end of July till 
towards the end of September, are justly esteemed for the 
table and fetch a price that for many years has been con- 
tinually rising owing to the failing supply, which is chiefly 
due to the bringing under tillage of so much of the sheep- 
walk, heath, down, and other open co-untry that was formerly 
in a natural condition. 

The Wbeatear, the Saxicola xnanflie of ornithologists, is one of 
the earliest migrants of its kind to return to its home, often reaching 


1 Tlie vulgar supposition of its being an euphemism of an Anglo- 
Saxon name (c/. Bennett’s ed. of White’s JTat. Hist. Selhorne, p. 69, 
note) must be rejected until evidence that such a name ever existed be 
adduced. It is true that “ Whittailo ” (c/, Dutch Witstaart and 
French. (Mitanc) is given by Cotgrave in 1611 ; but the older names, 
according to Turner, in 1544, of “ Clotbnrd ” ( = Olod-bird) and Smatch 
(=Chat) do not favour the usual derivation, “Fallow-chat” is 
another old name still locally in' use, as is “ Oonev-chuok.’’ 
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England at the end of February and almost always by the middle 
of March. The cock bird, with his bluish grey back and light 
buff breast, set off by black ear-coverts, ■winra, and part of the tail, 
IS rendered still more conspicuous by his white rump as he takes 
short flights in front of those who disturb him, while his sprightly 
actions and gay song harmonize so well with his dehcately-tmted 
plumage as to render him a welcome object to all who delight in 
free and open country When alarmed both sexes have a sharp 
monosyllabic note that sounds hke chat ; and this has not only 
entered mto some of the local names of this species and of its alhes, 
but has caused all to be frequently spoken of as “ Chats ” The 
nest 13 constantly placed imdergiound , the bird takes advantage 
of the hole of some other animal, or the shelter of a dod in a fellow- 
field, or a recess beneath a rock. A large amount of soft materials 
IS therein collected, and on them from 5 to 8 pale blue are laid. 
The Wheatear has a very wide range throughout the Wd Woild, 
extending m summer far within the Arctic Circle, from Korway to 
the Lena and Yana valleys, whde it wmtera in Africa b^ond the 
Equator, and in India. But it also breeds regularly in Greenland 
and some parts of ITorth America. Its reaching the former and the 
eastern coast of the latter, as well as the Bermudas, may possibly be 
explamed by the dnftmg of individuals from Iceland , hut far more 
interesting is the fact of its contmued seasonal appearance m Alaska 
without ever showing itself in British Columbia or California, and 
without ever having been observed in Kamchatka, Japan, or Chma, 
though it IS a summer resident m the Tchubtchi peninsula. Hence 
it would seem as though its annual flights across Bering’s Stiait 
must he in connexion with a migratory movement that passes to 
the north and west of the Stanovoi range of mountams, for Mr 
Kelson’s suggestion {Cruise of the Corwen, pp 60, 60) of a north- 
west passage from Boothia Felix, where Ross observed it, is less 
likely,^ 

More than 60 other species more or less allied to the Wheatear 
have been descnbed,® hut probably so many do not really exist 
Some 8 are included in the European fauna , but the majority are 
inhabitants of Afnca Several of them are birds of the desert , and 
here it may be remarked that, while most of these exhibit the sand- 
coloured tmts so commonly found in animals of like habitat, a few 
assume a black plumage, which, as explained by Canon Tnstram, is 
equally protective, since it assimilates them to the deep shadows 
cast by projectmg stones and other inequalities of the surface. 

Of other genera closely allied to, and by some writers included 
in, Sasneola there is only need here to mention Fraivneola, which 
comprises among others two well-known British birds, the Stone- 
chat and Whmchat, P. ruheola and P. rubetra, the latter a summer- 
migrant, while the former is resident as a species, and the black 
head, mddy breast^ and white collar and wing-spot of the cock 
render him a conapicnous object on almost every furze-grown com- 
mon or heath m the British Islands, as he sits on a projectmg twig 
or flits from hush to hush. This bird has a wide range m Europe, 
and aeveml other j^ecies, more or less resembling it, inhabit South 
Africa, Madagascar, ESumon, and Asia, from some of the islands of 
the Indian Archipelago to Japan. The Whinohat, on the other 
hand, much more affects encLosed lauds, and with a wide range has 
no very near ally. 

Placed near these forms by nearly all sj^ematists is the group 
contammg the Australian genua Tetrceca^ coutainmg about a dozen 
species, — ^the “Rohina,” so called of the colonists, some of them 
remarkable for their bnght plumage ; and possibly allied to them, 
as indeed is generally thought, with 6 or 6 species peculiar to New 
Zealand, are the genera inro and Myiomoira. But Prof. Parker 
has seen in the osteology of the first inferior characters which appear 
to him to separata them from their presumed colleagues, and, as 
stated before (OuNiTHOioOT, voL xvm p. 48), he terms them 
'* Struthious Warhlera” lake so many other foims from the same 
countries, they probably preserve the more generalized structure 
of earlier and lower types, and should possibly be distinguished os 
a separate sub-family Petrascinse 

ATI the birds mentioned m this article form the group 
Sa-xicohTisa of most authors. Some, however, have raised 
them to the rant of a distinct Family ScudcoUdse {<f, 
WaebIiBe) j and Mr Sharpe (Oat Birds BrU. Mus,, iv. pp, 
164-199) has placed Fetroeca and Fratincola in theFaimly 
Muscica^iidee (a. ir ) ^ 

WHSiTLEY, Feakois (1747-1801), English portrait 
and landscape painter, was born in 1747 at Wild Courts 
Covent Garden, London. He studied at Shipley’s drawing- 
school and the Eoyal Academy, and won several pnz^ 

1 On this subject see Dr Btejneger’s observations m his “Omitho- 
lo^cal Exploration of BAmtschatka,” m BuU, JJ S If at Museum, Ko. 
29, pp S49-361, and those of Prof. Polrndn, VegorEa^. Yetmskajfi. 
lahMageheri v. pp 280-262. 

2 Of. the monograph of Messrs Blanford and Dresser, in Proc. Zoot 
Sociay, 1874, pp. 213-241. 


from the Society of Arts He assisted in the decoration of 
Vauxhall, and aided Mortimer in paintmg a ceihng foi 
Lord Melbourne at Brocket Hall (Hertfordshire). In youth 
his Me was irregular and dissipated He eloped to Ireland 
with the wife of Gresse, a brother artist, and established 
himself m Dublin as a portrait-painter, executing, among 
other works, an interior of the Irish House of Commons. 
Hia scene from the London Riots of 1780 was ad mir ably 
engraved by Heath. He painted several subjects for 
Boydell’s Shal'espeare Gallery, designed illustrations to 
Bell’s edition of the poets, and practised to some small 
extent as an etcher and mezzotmt-engraver. It is, however, 
as a painter, in both oil and water-colour, of landscapes 
and rustic subjects that Wheatley will be most favourably 
remembered. Hia work in these departments is graceful 
and pleasing, but lacks force and the impress of reality. 
He was elect^ an associate of the Royal Academy in 1790, 
and an academician in the following year. He died on 
28th June 1801. His wife, afterwards Mrs Pope, was. 
known as a pamter of flowers and portraits 
WHEATON, Heney (1785-1848), Amencan lawyer and 
diplomatist, was horn at Providence, Rhode Island, on 
27th November 1785. He graduated at Brown univer- 
sity m 1802, was admitted to the bar in 1805, and, after 
two years’ study abroad, practised law at Providence 
(1807-12) and at New York City (1812-25). He was a 
justice of the Marine Court of the city of New York from 
1815 to 1819, and reporter of the United States Supreme 
Court from 1816 to 1827, aiding m 1825 in the revision 
of the laws of New York. His diplomatic career began 
in 1825, with an appointment to Denmark as charg6 
d’affaires, followed by that of minister to Prussia, 1835 trf 
1846. During this period he had published a Digest of 
the Law of Maritime Captures (1815) ; twelve volumes of 
Supreme Court Beports, and a Digest ; a great number of 
historical articles, and some collected works ; Elements of 
Internaiional Law (1836) ; Sistoire du Progr^ du Droit 
des Gens en Europe (1841), translated in 1845 by William 
B. Lawrence as a History of the Law of Hations in Europe 
and America \ and the Bight of VisitatWTi and Search 
(1842). The HisUny took at once the rank which it has 
always held, that of the leading work on the subject of 
which it treats ® Wheaton’s general theory is that mter- 
national law consists of “those rules of conduct which 
reason deduces, as consonant to justice, from the nature 
of the society existing among independent nations, with 
such definitions and modifications as may be established 
by general consent ” The puhhcation of a second transla- 
tion by Dana in 1866 led to a prolonged lawsuit between 
him and Lawrence. In 1846 Wheaton, who was more 
tlin.n sixty years of age, was requested to resign by the 
new president, Polk, who needed his place for another 
appointment. The request provoked general condemna- 
tion , hut Wheaton resigned and returned to the United 
States. He was called at once to Harvard College as 
lecturer on international law j but he died at Dorchester, 
Massachusetts, on 11th March 1848. 

WHEATSTONE, Sm Charles (1802-1875), the prac- 
tical founder of modem telegraphy, was bom at Gloucester 
in February 1802, his father being a music-seller in that 
city La 1806 the family removed to London, Wheat- 
stone’s education was carried on in several private schools, 
at wMdi he appears to have displayed no remarkable 
attainments, being mainly characterize by a morbid shy- 
ness and sensitiveness that prevented him from making 
fnends. About 1816 he was sent to his uncle, a musical 
instrument maker in the Strand, to learn the trade j but 
with his father’s countenance he spent more time in read - 
* See Davis’s Outlines qf International Law, 26, and 'WoolBey’a 
International Law (Index, under Wkeaton). 
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ing books of all kinrls tlian at "work. For some years be | 
continued Tnn.1n'ng expenmenta in acoustics, foUowing out 
his oviTi ideas and devising many beautiful and ingenious 
arrangements. Of these the “acoucryptophone” was one 
of the most elegant — a light box, shaped like an ancient 
lyre and suspended by a metaJhc wire from a piano in the 
room above. When the instrument was played, the vibra- 
tions were transmitted silently, and became audible in the 
lyre, which thus appeared to play of itself. On the death 
of his uncle in 1823 "Wheatstone and his brother took up 
the business j but Charles never seems to have taken a 
very active part in it, and he virtually retired after six 
years, devoting hrmafilf to experimental research, at first 
chiefly with regard to sound. In 1823 he pnbli^ed his 
first paper, *' New Experiments on Sound,” in Thomson’s 
Annals of Philosophy^ and was greatly encouraged hy the 
appreciative translations which appeared in several Con- 
tinental journals. Wheatstone’s shyness still clung to him, 
for, although he occasionally read a paper to scientific 
societies when a young Tnfl,n, he never could become a 
lecturer. Hence many of his investigations were first 
described by Faraday in his Friday evening discourses at 
the Royal Institution, By 1834: "^eatstone’s onginahty 
and resource in experiment were fully recognized, and he 
was apx>omted professor of experimental philosophy at 
King’s College, London, in that year. This appomtment 
was inaugurated by two events, — a courae of eight lectures 
on sound, which proved no success and was not repeated, 
and the determination by means of a revolvmg mirror of 
the speed of electric di^arge in conductors, a piece of 
work leading to enormously important results. The gr^t 
velocity of electrical transmission suggested the possibility 
of utilizmg it for sending messages j and, after many ex- 
periments and the practical advice and business-like co- 
operation of Cooke, a patent for an electric telegraph was 
taken out in their joint names in 1837. Wheatstone’s 
early training in making musical instruments now bore 
rich fruit in the continuous designing of new instruments 
and pieces of mechanism. Hi a life was uneventful except 
in so far as the variety of his work lent it colour He 
became a fellow of the Royal Society in 1837 ; in 184:7 he 
married ; and in 1868, after the completion of his master- 
piece, the automatic telegraph, he was knighted. While 
in Faris perfecting a receiving instrument for submarme 
cables. Sir Charles Wheatstone caught cold, and died on 
im October 1876. 

Wheatstone yffss enthusiaatie in his work ; and, in spite of the 
invincible reimgnfince to public speaking, he could explain his 
mac^mes and cusscribe results to his fhends with ammation and 
remarkable olesrness. Owing to the cast of his mind he could 
only undertake work with some distinct end or defimte application 
in view ; hence ha applied himself chiefly to the usefiu embodi- 
ment of scientiSo prmciples, and to researches designed to throw 
hght on such sulgects as the interference of mental impressiona 
with the evidence of the senses. As a natnial consequence of the 
nervous enthusiasm which possessed him, several researches which 
had been commenced, and sometiines earned to a considerable dis- 
tance, were rahn^uished as new sources of interest presented them- 
selves, and remamed unfinished at his death. Many of his ideas 
were e^anded and appropriated by other workers, more persever- 
ing, if lass original, who earned ttem into effbet Wheatstone’s 
physical investigations are desmbed in more than thirty-six papers 
ifl various scientific journals, the more important being m the 
Phiioecf^tcal Tramactions, the Proceedings qf the Koyal SocUdg, the 
Oimptes BmduSf and the British Association Eeports, They natur- 
ally divide theme^ves into researches on sound, li^ht, and elec- 
tricitiy, but extend into other branches of physics as well. But 
Ins work by far was in the invention of complicated and 
daBcate macbHPism for vauous purposes, in the eonstracrion of 
which he employed a staff of workmen trained to the hmhest de- 
gree of exeellmce. Jor his insigk^ ihto mechanism and his power 
over it he vtas unequalled, except perhaps by Babbage, A crypto- 
graphic ma c hins ii which changed the cipher automatically and 
printed a m®sage, entmely unintelligible until translated by a 
duplicate instrument, was cm of the most perfect examples of : 


this. Cryptography had a great fascmation for Wheatstone , he 
studied It deeply at one time, and deciphered many of the MSS. in 
the Bntash Miisenm which had defied all othei interpreters In 
acoustiea his pnncipal work was a research on the transi^sion ot 
sound through solids (see Telephone), the explanation of Chladni s 
figures of vmratmg sohds, various mvestigations of the principles 
of acoustics and the mechanism of hearmg, and the mvention of 
new musical instnunents, e g , the concertina. The kaleidophone, 
mtended to present visibly the movements of a sonorous body, 
consisted of a vibratmg wure, which could be vaned m length, 
carrying a silvered bead refleotmg a pomt of light The motion of 
the bead was thus shown by persistence of the successive images on 
the retina, and mazy hues of light traced out its successive posi- 
tions A photometer was constracted on the same prmciple 
In light there are a senes of papers on the eye, on the pbyaiolo^ 
of vision, on binocular vision, mcludmg the mvention oi one of the 
moat popular of scientific toys, the Stebbobcope (qu), and on 
colour The polar clock, devised for use m place of a sun-dial, 
apphes the fact that the plane of polarization of sky hght is always 
90* from the position of the sun , hence by measunng the aa- 
muthal angle of the plane, even when the sun is below the horizon, 
correct apparent solar tune may be obtained. In 1836, in a paper 
on “The Prismatic Decomposition of Electrical Light,” he pioved 
that sparks from different metals give distmotive spectra, which 
could be used as a means of detectmg tbem. This is the funda- 
mental experiment of chemical analysishy spark spectra. But it u 
by hia electrical woik that Wheatstone will best be remembered. 
Much of this, such as the famous “bridge” for measunng resist- 
ances that bears his name, will be found desenbed under Elec- 
Taioirsr (vol vm. p. 44) He not only guided the^ growth of 
scien fafin telegraphy on land wires, but made the earliest expen- 
ments with submarme cables, foreseeing the practicability of this 
means of communication as early as 1840. Foi short descnptious 
of the “A, B, 0” telegraph instrument — so popular before the 
introduction of the telephone — and of the automatic transmitter, 
by which messages may be sent at the rate of 600 words a minute, 
sea Telegeaph. He also devised prmtmg tele^ph receivers of 
various forms, deotncal chrouoscopes, and many forms of electneal 
recording apparatus, — amongst ouiers two seta of registermg me- 
tfifimln giratl instruments, of which the earher, desonbed m 1842, 
was afterwards developed by Secohi and Yan Eysselberghe (sea 
Thermometbe, vol. T-nii. p. 293), but the later, put forward lu 
1867, included metallic thermometers and was less successfuL 
Wheatstone’s Scien^ Pwpers were collected and pnhUshed by the Physical 
Society of Iiondon In 1879. The best biographical nottcas of him will he found 
in Jffn.Proc. Inst. CjK.,voL xlvlf p 288, and Proo. Eoy Soo,voLxxlv p xid 
I\>r Wheatstone’s connexion with the growth of telegraphy, see Nature , xl p 
510, and xli p 80 

WHEELING, a city of Ohio county, West Yirgmia, 
TJ.S., the largest and most important in the State, stan(^ on 
the eastern bank of the Ohio and on an island in the river, 
in what is popularly known as the “ Pan-Handle.” The 
T>ifl.iTi portion of the city lies m the bottom land, 40 to 50 
feet above low water m the river, and, on an average, 
about 650 feet above the sea. Immediately east of it the 
bluffs rise to a height of 400 feet above Ike river. The 
island portion is connected with the mainland by a fine 
suspension bridge, 1010 feet long. The surrounding 
country is quite open and well cultivated, bemg timbered 
only on the hillsides ; cereals and tobacco are the principal 
crops, and wool is l^gely grown Wheeling has railway 
connexions eastward the Baltimore and Ohio line to 
Baltimore and Washington ; westward hy the same hne and 
by the Pittsburg, Cincumati and St Louis ; northward by 
the Cleveland and Pittsburg; and southward by the Ohio 
River Railroad. The Ohio, which is navigable to Pitts- 
burgh, furnishes another means of communication. The 
depth of water in front of the city ranges from 20 inches 
at the lowest stage to 30 or 40 feet during floods, while 
the width of the nver varies from 100 to 1000 feet. The 
prinmpal manufacturing industries are those of iron and 
steel, which employ some 2600 persons or about one-twelfth 
of the population. YPheeling is popularly known as the 
“nail city” from the large quantity of cut nails made in its 
workshops. It has also manufactories of glass and qneens- 
ware, wme (from home-grown grapes), cigars and tobacco, 
lantcams, and leather, as well as breweries. The city has 
a large market for ^seng, which is exported almost ex- 
clusively to China. The population of Wheehng in 1880 
amounted to 30,737, of whom one-fifth were foreign-bom 
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The first settlement (Fort Fmcastle) on the present site of Wheel- 
ing was made in 1769 In 1776 its name was changed to Fort 
Henry , it was twice besieged by the British and Indians, in 1777 
and 1782. It was incorporated as a village under its present name 
in 1806, and m 1836 it received a city charter. Upon the forma- 
tion of the State of West Yirgmia in 1863 Wheeling was mnrtA the 
capital In 1870 this dignity was conferred upon Charleston , 
m 1876 it was restored to Wheelmg, hut lost A.gimi m 1885 to 
Charleston. The following figures illustrate the growth of Wheel- 
ing —population m 1810, 91i , in 1820, 1667 , in 1840, 7386 , m 
18 60, 14 ,083 , in 1870, 19,280 , and m 1880, 30,737. 

W HE WELL, William (1794-1866), philosopher and 
historian of science, was bom on 24th May 1794 at Lan- 
caster, where his father was a house-carpenter. He was 
educated at the blue school and the graminar school of 
Lancaster, and afterwards at Heversham grammar school, 
where he obtained the exhibition which enabled him to 
enter Trinity College, Cambridge, in October 1812 For 
the remainder of his life his home was withm the walls of 
Trinity. He graduated as second wrangler in 1816, was 
elected fellow in 1817, appomted a mathematical lecturer 
in the foUowmg year, and in due course became one of the 
college tutors. From 1828 to 1832 he held the professor- 
ship of mineralogy and from 1838 to 1865 that of moral 
philosophy, or (as it was then called) moral theology and 
casuistical divimty In 1841 he was appointed Tina-Atev 
of the college on the resignation of Dr Wordsworth. He 
died on 6th March 1866 from the effects of a fall from his 
horse. 

Soon after taking his degree Whewell began to lay the 
foundation of his reputation by great and -varied activity 
as an author, as well as by the prominent part he took m 
all matters educational and constitutional concerning the 
college and university. His first work, An Elm-eniary 
Treatise on Mechanvis (1819), was influential — along with 
the works of Peacock and Herschel — in reforming the 
traditional method of mathematical teaching m Cam- 
bridge; and it was also largely due to him that, at a 
later period (1856), the circle of Cambridge studies was 
widened by the admission of the moral and natural 
sciences to an academic position. On the other hand, 
his attitude with respect to questions of university and 
college reform was (especially in later hfe) conservative. 
Claiming to be a reformer, he had yet no sympathy with 
the constitutional changes proposed at the time, and since 
commonly accepted as desirable and necessary. He upheld 
strenuoudy the tutorial system, while endeavouring to im- 
prove its ^ciency ; he opposed the admission of Dissenters 
to the umversity in a controversy with Thirlwall (1834) ; 
he defended the system of clerical fellowships, the custom 
which admitted a privileged class of studente under the 
name of “ fellow-commoners,” and the large powers which 
Hie “ caput ” or head of a college then possessed in university 
government. The appomtment of the University Commis- 
sion in 1850 encountered his opposition, and the proposed 
reform of the imiversity in 1855 called forth from him 
two pamphlets of hostile Eemarks. The reform really 
wanted was, he contended, to encourage scientifle and 
professorial work, and to utilize the college funds, not to 
put elections in the hands of the members of senate 

In the summer of 1826, and agam in 1828, Whewell 
was engaged along -with Airy m conducting experiments 
in Dolcoath mine, Cornwall, in order to determine the 
density of the earth. Them united labours were unsuccess- 
ful, and Whewell did little more in the way of experimental 
science He was the author, however, of an Essay on 
Mi/nffralogical Classification, published in 1828, and con- 
tributed various memoirs on the tides to the EMlosaphtmlL 
Transactions of the Royal Society between 1833 and 1860. 
But it IS on his History and Philosophy of the Sciences that 
his claim to an enduring reputation mainly rests. The His- 
tory of the IndjwAive Saence8,fro7n the Earliest to the Present 


Time appeared originally in 1837 Whewell’s wide ac- 
quamtance with various branches of science — though he 
cannot be said to have been a specialist in any department 
— enabled him to write a comprehensive account of then- 
development, which has not yet been superseded, although 
it may want the thoroughness, and even in many respects 
the accuracy, of various subsequent histones of the special 
sciences In his own opimon, moreover, the History was 
to be regarded as an introduction to the Philosophy of the 
Indnstive Sciences (1840). The latter treatise ^ analyses 
the method exemplified m the formation of ideas, in the 
new inductions of science, and in the apphcations and 
systematization of these inductions, all exhibited by the 
Hisiory in the process of development. 

The Philosophy is described by the authoi as “ an apphcation of 
the plan of Bacon’s Novum Organiim to the piesent condition of 
physical science,” and as an attempt ” to exti*act from the actual 
past progress of science the elements of a moie effectual and sub- 
standal method of discovery ” than Bacon’s The Philosophy is 
divided into tvro parts, treating respectively of ideas and of know- 
ledge. The first part begins with an mvestigation of ideas in 
general, analysing the fiindamental nature of scientific truths, the 
grounds of our knowledge of them, and the mental processes by 
which they are ascertained, and then applies these general pnn- 
ciples to the philosophy of each of the subdivisions of science 
adopted in the Eistory The second part discusses knowledge oi 
the construction of science, the processes by which our conceptions 
are brought to bear on facts, binding them together mto ideal com- 
binations By the “ explication of conceptions ” the ideas appro- 
priate to paiticular classes of facts are brought forward ana ex- 
plained , and by the “colhgation of facts” the conceptions involvuig 
those ideas are muted to the facts for the construction of science 
But no art of discovery, such as Bacon anticipated, follows fiom 
the analysis of the method of scientific discovery , for the elements 
of “ invention, sagacity, gemus,” aie needed at each forward step 
in scientific progieas. At the same time 'Whewell claimed that 
the methods exhibited in his analysis were, not only the methods 
by which discoveries had actually been made, but also as definite 
and practical as any that had been put forward. The piocess of 
mduction (or colligation of ascertamed facts into general proposi- 
tions) IS analysed mto three steps, — (1) the selection of the (funda- 
mental) idea, such as space, number, cause, or hkeness , (2) the 
formation of the conception, or more special modification of those 
ideas, as a cucle, a uniform force, &c , and (8) the determination 
of magmtndes Upon these follow special methods of induction 
apphcable to quantity, viz., the method of curves, the method of 
means, the method of least squares, and the method of residues, 
and special methods depending on resemblance (to which the 
transition is made throuch the law of continmty), viz., the method 
of gm dation and the metnod of natural classification 

Whewell’s philosophy of science, as well as his ethical doctrine, 
was conditioned by opposition to the empirical tendency then preva- 
lent amon^ English thinkers. In this he was influenced by the 
results of the Kantian philosophy. He maintamed the distinction 
between necessary and contmgent truths,— the former involved m 
the innate constitution of the mind, the latter coming from experi- 
ence It is on this reference to the mind of what the enrrent 
Enghsh philosophy attempted to derive from impressions of sense 
that the leading positions of his philosophy depend, and on it 
hinges the controversy between himself and J. S MilL He de- 
fended the a prion necessity of axioms attacked by the latter, and 
in hifl mdnctive theory attributed more importance to the function 
of the mental idea m the colligation of facts than Mill did, whUe 
he would have dispensed with the inductive methods of Mill by his 
rules for the consi^ction of conceptions. 

Between 1886 and 1861 'Whewell was the author of -various works 
on the philosophy of morals and politics, the chief of which. Me- 
ments of Moraldy, includinq Poluy, was publiriied m 1846. The 
peculiarity of this work — wiotten, of course,^from what is known as 
the intuitional point of view — ^is its fivefold* division of the springs 
of action and of then- objects, of the pnmaxy and umversal nghts 
of man (personal secunty, property, contrast, family rights, and 
government), and of the carcund -virtues (benevolence, nistice, 
truHi, pnnty, and order). Among 'Whewell’s other works — too 
numerous to mention — ^reference must be made to writings popular 
m their day, such as the Bridgewater Treatise on Astronomy (1833), 
and the essay, Qf the Plurality of Worlds (1854), m which he argued 

^ Afterwards broken up into three parts published separately . (1) 
the Sistory of Scientifie Ideas (1868), substantially a reproduction of 
the first part of the Philosophy ; (2) &e Novum Orgaaum Renomtim 
(1858), containing the second part of the some work, but without the 
historical review of opinions, which -was issued with large additions os 
(3) the Philosophy qf Discovery (1860). 
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aoauist the probability of planetary life, and also to the Flalmm 
dialogues for JSngltah Headers (1859-61), to the Leeturea mi the 
Eistorv of Moral Philosophy in England (1852), to the essay, (V » 
Lxheial Education in Qciwal, leUhiKH ticiilar ref eo mice to the Leading 
Studies of the Uiimraity of Cambridge (1845), to the important 
edition and abridged tranalation of Grotiua, Do Jure Belli ei Pacis 
(1868), and to the edition of the Mathematical TForls of Isaac 
Barrow (1860) 

Full bibUographical details are given by Isaac ^dbnntcr.^ THiew^ an 
Account of his H>i tings, 2 vols. (1876)- The Life tf TF. Whewell has been •written 
by Mrs Stair Douglas (1881) 


WHIG AND TORY Parliamenta^ parties cme into 
existence in England as soon aa parliament achieved or 
aimed at predominance in the state In 1641, shortly after 
the meeting of the Long Parhament, they were divided on 
the question of church reform, passing, as soon as political 
questions were invol'ved, into Cavaliers and Ronndheads. 
After the expulsion of the Cavaliers in 1642 and 1643 
the Houses were divided into a peace party and a war 
party, and these in 1643 took the shape of Presbyterians 
and Independen'ts After the Restoration there was a 
country party and a court party, and to these the names 
of Whig and Tory were applied in 1679, in the heat of 
the struggle which preceded the meeting of the first short 
parliament of Charles II. The words were nicknames given 
by the opponents of each party. To call a man a Whig 
was to compare him with the Presbyterian rebels of the 
west of Scotland. To call a man a Tory was to compare 
him with the Papist outlaws of Ireland, In fact, at this 
tune the Whigs were maintainers of parliamentary power 
over the crown and of toleration for Dissenters, the Tones 
mamtainera of the hereditary indefeasible rights of the 
wearer of the crown and of the refusal of toleration to 
Dissenters. The relation between the parties was further 
qualified by the fact that the heir to the crown was a 
l^man Catholic, whose claim to succeed was defended by 
the Tories and assailed by the Whigs. 

The persistency of the names of the two parties is 
mainly owing to their nnmeaningness. As new questioiis 
aros^ the names of the old parties were retained, though 
the objects of contention were no longer the same. The 
Revolution of 1688-89 made it impossiUe for the Tories to 
retain their old attitude of attachment to the hereditary 
ri^t of the occupant of the -throne, with the exception of 
the extreme wing of the party, which remained Jacobite 
They still, however, contiaued, though accepting the 
Tol^tion Act, to oppose the offering of further favours 
to Dissenters. In Amae’s reign, after the war with Prance 
had gone on fox some time, ihey supported a peace polity, 
whilst the Whigs advocated a continuance of the war. 
On tile whole, during tiie last years of the 17th and the 
fefc y^rsof ihe 18th century the Whigs may he redded 
as the pariy oi the great landowners, and of the merchants 
and feadramen, the Tories as the party of the smaller land- 
owners and the country clergy. The Whigs established, 
through their hold upon the boroughs under the influence 
of the great landowners, a firm govemmentj which could 
keep in check, and at last practically set aside, the power 
of the crown. The Tories, distrusting the authority of 
the ministerial Government, and fearing a new despotism 
based on parliamentary corruption, became, especially after 
Bolingbroke’s return from exile, almost democratic in their 
vmws and in their demands for the purification of the 
esiating, system- 

With the acoesricm d (Jeorge HE, Toryism took a new 
fonh. The struggle about the Hisseuters was now a thing 
of the past, a^d the king was accepted as a leader m 
earrymg ^n the attack against the power of the great Whig 
frmiiies, The attack was the eaEder because the Whig 
families had split Into fectiona Por some time the divid- 
ing line between Whigs and Tories was this : the Tories 
asserted that the kbg had a right to choose hmnumsteis 


and control their policy, subject to the necessity of securing 
a majority of the House of Commons, whilst the Whigs 
thought that the choice should lie with leading members 
of parliament, and that the kmg should have no controUmg 
power The Whig view appears to resemble that subse- 
quently adopted j but in the middle of the 18th century 
the corruption widch prevailed rendered the analogy worth- 
less, and the real conflict was between the corrupt influence 
of the crown and the influence of a chque of great land- 
owners resting on their possession of electoral power 
throi^h the rotten boroughs. In 1770 the king had his 
way and established Lord North at the treasury as his 
nommee. The Whigs, deprived of power, unproved their 
position by the loss of one great instriment of corruption ; 
but they were weakened by the establishment of two dis- 
tinct currents of opinion m their own ranks. The main 
body under Rockingham wan influenced by Burke to de- 
mand practical reforms, but set its face against any popular 
changes in the constitution. The Whigs who followed 
Chatham wished to place parliament on a more popular 
basis by the reform of the House of Commons. When in 
1783 Chatham’s son Pitt became prime minister, the Tory 
party took a new start. It retamed the Tory principle of 
rehance on the crown, and jomed to it Chatham’s principle 
of reliance on the people as opposed to the great Whig 
families. It also supported Pitt m practical reforms. 

All tbifl -was changed by the Prench Revolution. In 
opposition to the new democracy, the Tories coalesced with 
a section of the Whig famflies, the representatives of which 
entered the ministry in 1794. Prom this time till 1822 
Toryism was synonymous with a desire to retain the 
existing state of things, however full of abuses it might 
be. '\!^6n Canning and Peel entered the mmistry in 1822, 
a gradual change took place, and a tendency to practical 
reform manifested itself. The refusal of Wellmgton to 
listen to any proposal for altenng the constitution of the 
House of Commons threw power once more mto the hands 
of the Whigs in 1830. Shortly afterwards the name Tory 
gave place to that of Conservative, though of late years 
there has been an attempt to revert to it by those Con- 
servatives who wish to assert their power of originating a 
definite policy, and who do not like to be branded with a 
purely negative appellation. The name of Whig on the 
other hand was replaced by that of Liberal, being assigned 
for some time to the less progressive portion of the party, 
and thus, by becoming a term of reproach, threatening 
en tirely to disappear. 

WHIRLPOOL, a hoUow m running water, caused or 
accompanied by a whirling motion which attracts and 
engulfs floating objects The popular conception of a 
whirlpool was probably based on the ancient accounts of 
that of Oharybdis, strengthened by exaggerated rumours of 
the MaJstrom m the Lofoten Islands, and, m Great Britain 
at least, largely consolidated by the legends of Corrie- 
vreckaa The various reports of travellers and descriptions 
of poetical “philosophers” as to the appearance of the 
Mahstrom were faithfully collated and thrown mto stereo- 
scopic relief by Edgar Allan Poe in his celebrated story. 
He describes how, with the rise of the tide, “ the current 
acquired a monstrous velocity. . . , The vast bed of tbe 
waters, seamed^ and scarred into a thousand conflicting 
(fliannels, burst suddenly into frenzied convulsions' — heav- 
ing, boilmg, hissing — gyrating m gigantic and innumerable 
vortices, and all whirling and plunging on to the eastward 
with a rapidity water never elsewhere assumes, except m 
precipitous descents. In a few minutes more there came 
over tile scene another radical alteration. . . . The gyratory 
motions of the subsided vortices seemed to form tiie germ 
of another more vast. Suddenly — very suddenly — this 
assumed a distinct and definite existence, in a circle of over 
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a mile in diameter. Tlie edge of the whirl was represented 
by a broad belt of gleaming spray , but no particle of this 
slipped into the mouth of the terrific funnel, whose interior, 
as far as the eye could fathom it, was a smooth, shming, 
and jet-black wall of water, inchned to the horizon at an 
angle of some 46°, speeding dizzily round and round with a 
swaying and sweltering motion, and sendmg forth to the 
winds an appalling voice, half shnek, half roar, such as not 
even the mighty cataract of Niagara ever lifts up in its 
agony to heaven.” Nothing could escape the violence of 
such a vortex. Whales caught in it were swallowed down, 
and the largest ship was engulfed as easily as the smallest 
boat. After an hour or two the funnel slowly fiUed, and 
the fragments of the vessels which it had sucked down 
were thrown up, dashed to pieces against rocks at an un- 
known depth. Bearing such a reputation, whirlpools were 
naturally avoided by the marmer , and their real nature 
long remained unknown. 

It was supposed that every whirlpool formed round a 
central rock j under it opened a great cavern or gulf, down 
which the waters rudied, and so the whirling was produced 
as in a basm emptying through a central hole This notion 
was developed by Athanasius Ehrcher (1602-80). In his 
theory whirlpools marked the entrances to subterranean 
channels connecting different seas, and the phenomena of 
tides were produced by the alternate flow of water m 
opposite directions. Eiircher gives a curious diagram of 
the Malstrom or “ umbihcus maris,” illustrating his sup- 
position that the water, after pouring into the vast funnel, 
flowed along a channel imder the Scandinavian peninsula 
and rose in the Gulf of Bothnia When the level of this 
gulf had been raised to a sufficient height, he thought that 
the current was reversed, and, aided by a stream pourmg 
through a subterranean tunnel from the White Sea, laised 
the tide on the coast of Norway Carrying his tieory a 
d^ree farther to account for the Gulf Stream and the 
Antarctic drift, Kircher, with great mgenuity, placed a 
grand vortex at the North pole, down which all the water 
of the ocean tumbled, and, passing through the earth’s 
axis, emerged at the South pole, thus keeping up “a circu- 
lation like that of the blood in the human body ” 

The facts which gave nse to the wild theories of 
mediaeval geographers and the extravagant descriptions of 
early voyagers are impressive enough m themselves to rank 
amongst the grandest phenomena of nature. No one who 
has seen the tide-streams racing through the Pentland Birth 
at 12 miles an hour, now swirling along with a smooth 
dimpled surface, like molten glass, now meeting the counter- 
current and leaping high mto the air in columns of water 
and spray, or who has heard the roar of Comevreckan as 
the Atlantic tide rushes between Scarba and Jura against 
an easterly gale, will be disposed to deny the terrible danger 
to small open vessels or to wonder that horror strengthened 
imagination to the confusion and exaggeration of fact. 

lie formation of whirlpools is a natural result of water 
flowing rapidly in au irregular channel (see HtDROME- 
CHAOTOS, voL XU. pp 468, 610) ; it takes place in all rivers 
and in every tide-race of the sea, the depth, diameter, and 
velocity depending on accidental causes. The form of the 
surface of an ordinary whirlpool is given by Prof. J, 
Thomson ^ as that generated by the revolution of a curve 
whose formula is y = where y is the depth of any point 
on the curve below the general level remote from the whirl, 
X the distance of the pomt from the axis of revolution, and 
c a constant Every pomt on the surface moves with Hie 
velocity a heavy body would attam in falhng from the 
general level of the water surface to that pomt, and any 
point m the interior of the revolviug mass has a velocity 
equal to that of the point on the surface immediately above 
^ Bnt, Aasoc 1862, Sections, p. 130 l 
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Itself. Prof. Thomson apphed his researches on the 
motion of whirlpools to the construction of a particularly 
effective form of turbine.^ 

All the famous whirlpools are situated m channels 
essentially similar in configuration and in tidal phenomena * 
their vortices are produced at certain phases of the tide or 
with certain directions of the wind, and they are all 
dangerous to navigation, but the danger is due to the cause 
which produces the whirlpools — the tidal race — not to the 
“ roarmg wells ” themselves. Whirlpools in a tidal stream 
are not stationary, but travel along with the current, fill- 
ing up and again forming in irregular succession Small 
boats have repeatedly been drawn mto these vortices m 
the northern fjords and capsized ; and trading steamers in 
passing through a tideway are violently deflected from 
their course. It is on record that a seventy-four gun ship 
has been whirled nght round m the vortices of the Straits 
of Messina. The fishermen of the Norwegian fjoids and 
of the northern island groups, — Lofoten, Faroe, Shetland, 
and Orkney, — still believe that, if they can throw a heavy 
or bulky object into a whirlpool, it t\u 11 close up without 
harming their boats. Lithgow in his Travels^ speaking of 
the Pentland Firth, says, “ I denote this credibly, in a part 
of the north-west end of this gulf there is a certain place 
of sea where these distracted tides make their rencoimtering 
rendezvous, that whirleth ever about, cutting m the middle 
circle a sloping hole, with which, if either ship or boat 
shall happen to encroach, they must quickly either throw 
over somethmg into it, as a barrel, a piece of timber, and 
such like, or that fatal euripus shall then suddenly become 
their swallowing sepulchre” This custom, it has been 
supposed, is sacrificial in its origin. Its continued prac- 
tice, however, suggests what is piobably the case, that the 
bulky object spla^ng into the wluil breaks the contmmty 
of the surface and causes a collapse or fillmg-up. In 
windy weather, when there is a broken sea, voiiices are 
not formed. Ilie tidal stream passing through the irregular 
channels between islands gives nse to a complicated series 
of eddies and counter-currents, which, according to the 
British Admiralty’s Sading Direetions, make navigation 
dangerous, except when guided by local knowledge and 
aided by fair wind and a favourable tide. The general 
effect appears to he that, as the tide rises, the strength of 
the stream increases ; and the counter-currents set up along 
the shore, as well as the overfaUs produced by inequalities 
of the bottom, thoroughly mix the water to a depth of from 
50 to 100 fathoms. This has been proved by observations 
of temperature amongst the tidal currents off the Mull of 
Cantyre, where at all times of the year there is no differ- 
ence between the surface and bottom temperature. At high 
water a state of rest ensues ; and ebb tide usually reverses 
the order of phenomena, the main stream, coimter-cuirents, 
and eddies running in the opposite direction, but with 
nearly equal strength, until low tide brings another pause. 

Charybdis, a wbu’lpool famous in classical literature, is situated 
in the Straits of Messina The rise of tide at Messma does not ex- 
ceed one foot, but the current may attam the velocity of nearly 
6 miles on hour. Where the north-gomgflood tide meets the south- 
numing counter-current, and where the southerly ebb meets its 
mduced northerly stream, great eddies or garqfola are formed, one 
of which 18 Charyhdifl. These depend veiy much on the wind for 
the mtensiiy of their phenomena. 

In ancient maps of the united Aral-Caspian Sea two whirlpools 
are remesented. Near the position laid down there are in the nver 
Amu-Dana two whirlpools at the junction of several channels 
These have been recently examined * and found to arise from the 
river flowing over two conical hollows in its bed, respectively 120 
and 60 feet deep , these do not appear to have been formed by 
Tunnmg water, hut closely resemble craters of mud volcanoes 

The most violent tidal current la said to be that of Salten 
J^ord to the south of Bodo on the north-west coast of Norway, 

3 Bnt Assoc, 1852, Beport, p. 817. 

* Wood, m Journ JRoy. Qeogr. Soc. (1876), xlv. p. 372 
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knowTi by tbe name of the Saltenstrom, and dreaded on account of 
its turbulence and its nmnerous vortices. Opposite Salteu Fjordi 
on the western side of Vest Fjord, the wild jagged range of the 
Lofoten Islands runs like a row of shark’s teeth from soirth to 
north. Between two of the southernmost of the group, Moskenses 
and Mosben, runs the Moskenstrom, a tidal current which after low 
water comxnencGS to flow towards the north-east, then gradually 
changes its direction to east, to south, and at high water to south- 
west , after half an hour’s cessation the ehb begins to flow towards 
the south-west, at half ebb due west, and then gradually turns 
through north to north-east at low water The current thus rotates 
lound Mosken once m 12 hours. It runs with a veloeily of 7 miles 
an hour when a strong wind blows in the same direction, and, os 
the sea-bed is very irregular and rises abruptly from 200 fathoms 
seaward of Mosken to 20 fathoms in the channel and Vest I^ord, 
the flow IS very turbulent, with occasional whirlpools and opposing 
currents set up along the shore, giving it a character very similar 
to that of the Strait of Messina. This is the place of the Malstrom. 

In Ihe Faroe Islands several dangerous tide-races esist in which 
are dreaded whirlpools, the two worst being the Quseme off Sand 
Island and one round the rook of Sumboe-musk off Sndei Island. 

The Shetland and Orkney Islands are traversed by a system of 
formidable tideways called roosts, dangerous to^ fishmg boats and 
very frequently fomung whirlpools It is sufficient to refer to the 
swiths or wells of Swona in Orkney, to the whirlpool of the 
Swdchie off Stroma, and the Merry Men of Mey, also in the Pent- 
knd Filth. The channel of Jura Sound m the Hebrides, which 
contains Comevreckan whirlpool, resembles that of Mosken and 
Messina in bemg narrow and of very iiregular configuration The 
sea to the west is about 70 fathoms deep , a trough over 60 fathoms 
in depth and quarter of a imle wide runs through towards the east, 
deepening abont the centre to 106 and 120 fathoms in consecutive 
holes, 'file channel is less than a mile in width, and the water is 
shallow (16 to 20 fathoms) from the shore out to the central 
trough, where the deepening is abrupt To this fact, and not to 
the supposed existence of “a submerged rock of pyr a midal form 
shooting up from a depth of 100 fathoms,” are due, m all probahihly, 
the stream, running sometimes at 9 miles an hour, and the 
great vortices which are occasionally formed, as well as the danger- 
ous counter-currents and overfalls. 

Folhlors ^ — Many marvellons stories are told of the dweUera in 
whirlpools. Fish are supposed to be more abundant there than 
anywhere else. Vriiales have from earhest times been associated, 
if not confounded, with these gulfs , and all manner of sea-bemgs, 
— kr^ens, trows (trolls), and mermaids,— claim sanctuary beneath 
the turmoil. Eamus, two centuries ago, tried by dint of misapphed 
philological ingenuify to identify Charybdia with the Malstrom, 
Alleging that the fact of Ulysses's voyage to northern seas was 
plainly recorded in the names of islands and headlands. For the 
myth of Charybdis, see Soylla CHAptBMS. Whirlpocds 
have been brought forward to explain the origm of the tides i but 
a well-known Horse folk-tale in one of its forms gives to a particular 
vortex — the Swelchie — an additional and more importMt office, 
that of Toninfatming the Salinity of the ocean. “Malstrom ” (mill- 
Btresm) probably refers to the rapid current resembling a mill-race 
The Quseme in Ihe Faroe lalancb suggests the same idea from its 
name. A mist of poetical romance nas always played over the 
roarmg smgts of Corrievreokan, and this finds expression in many 
poems and tales. Horrible sea-monsters made the gulf their home 
m, the earliest times ; but they gave place to the seductive mer- 
maid who captivat^ a Maophm of CoWsay, and entertamed hum 
in her cond caves and Mry paJkoes beneath the sea for many years. 
Scott in his Mnstretsv gives another version of this story, 

in which Macjffiail outwits ime mermaid and remains faithful to 
the maid of OMonsay. The name of the whirlpool is sometimes 
denved from, anre hhreaeen, “the speckled cauldron,” referring to 
the foam that usually vanegates its surface ; but the legend makes 
it the cony or gulf of Yrebm, a prince of Horway, who, having 
come there to woo a Hebndean chieftain’s daughter, was swept mto 
the whirlpool, and drawn down from sight for ever. George Mac- 
donald JxK embodied this legend in a highly dramatic poem. 

Literature ^Beferences to wMrlpoola occur Inddentally in many places. 
jScfl A. Kircher's MmduaSubUrraneus, voL I , Amsterdam, 16S4, Fontoppldan’s 
Woterol Etstary qfWomww, 17S5 (this work cites tie opinions of earlier writers, 
Banma Anahoe, kc.). For a good decription of Charybdis, see Nicholson'* 
Jawnm, voL I (1798) p. 19 , of Corrlevreokaii, Aihenamm, 8d SOTtemljer 1864. 
Full and tenstworthy details of the actual state and dangers of epeolal whirl- 
pools wni he found in tee Saving Direetlons or Oooa Pilots of the British Ad- 
mlrijfyfor tee vaio ng seas. (H B,H.) 

WSntLWIND See Metboeologt, yoI. xvi p. 1 29 sq. 
WHISKY, or ‘WiasEBy, a spirit distilled for drinkmg, 
■whitdi originated, at least so far as regards tbe name,^ ■wiSi 
the Celtie irihabitants of Ireland and Scotland j; and its 
manufacture and use still contmue to be closely associated 

^ (Mtio tdsfia (water) j the term in its present use iS probably an 
abbreviation of ” usquebaugh” (udsge^bec^ut, “water of life"). Qf. 
Skeat, Mym, Diet., &v. 


with these two countnes. Distilled spirit first became 
popularly known as aqua vitse, and it was originally used 
only as a powerful medicinal agent. It was not till about 
the middle of the 17th century that it came mto use in 
Scotland as an intoxicating beverage. In August 1665 
the town council of Glasgow issued regulations for persons 
who should “brew, sell, and tap ail and acquavitae,” and 
m 1666 tbe town treasurer was indemnified for “ aquavytie 
sent to ane fnend ” In 1660 an excise duty was first im- 
posed on “ acquavitse ” consumed in England , but not till 
the year 1684 was any record kept of the quantities on 
which duty was charged. In that year duty was paid on 
the considerable quantity of 527,492 gallons Tbe con- 
sumption thereafter rose with great rapidity, reaching one 
milhon gallons at the end of the centuiy, and in 1743 the 
enormous quantity of 8,200,000 gallons was consumed. 
Meantime the evils of the traffic had induced the legislature 
to pass, m 1736, the Gm Act (see Gin) with the view of 
cbftfflriTig the demoralization attendant on tbe drinking 
habits of tbe people. It was principally in tbe form of 
gm that distilled spirits were consumed in England , but 
gm is notbmg else than a rectified and specially flavoured 
variety of wlusky. lu Scotland and Ireland tbe attempts 
of the excise authorities to control the distillation of 
whisky, and to derive revenue from it, led to unlimited 
gmiiggling and Open evasion of the law, and it was not 
till well mto the 19th century that efficient regulations 
an d energetic supervision brought the traffic in these 
countries under pubbc controL Indeed ilbcit distillation 
IS still extensively practised m Ireland, where the detec- 
tions average more than eight hundred yearly 

It IS not easy at the present day to define whisky Onginally 
it was made from malted barley, the fermented wort from which was 
distilled m the common pot-atul (see DistUiLAtion, voL vii. p. 264) j 
but with the introduction of the Coffey and other contmuous stills, 
w hiftb yield a “ silent ” or flavourless spmt, it has become possible 
to prepare alcoholic liquor, which is sold as whisky, from any 
cereal grain, malted or unmalted, and from potato starch, grape 
I sugar, and numerona other starch and sugar yielding substances. 
As a rule, however, whisky is made from gram, and by preference 
from barley, malted or raw. The bulk of the whisky made in the 
United Kmgdom can be separated mto three classes. (l)i Malt 
whisky is the product of malted barley alone, distilled in the 
ordinary pot-still. Its flavour is partly due to the circumstance 
thfl-i: the mdt is dried over a peat fiia, and a spmt so prepared con- 
stitutes the pure Highland malt whisky of Scotland, (2) Gram 
whisky, under which heading comes the bulk of the Irish whisky 
of commerce, is made in the pot-still, principally from raw barley, 
with only a small proportion of malted barley to favour tbe trans- 
formation of starch into sugar m the preparation of the wort (3) 
Plain spmt is produced from barley, nee, and other cereals dis- 
tilled in the Coffey patent still, Flam spmt forms the basis from 
wbicb gm, Bntisb brandy, and other rectmer’s drmks are prepared ; 
and it M used for blendmg with other flavoured pot-atill spirits, to 
produce a certain character of potable spmt sold by wholesale dealers 
and known by special blend names. It is only the finer qualities 
of matured malt and gram whisky that can be used as smgle or 
tinblmided spmt In the United States whisky is distilled chiefly 
from com and rye, wheat and barley malt being used, though only 
to a limited extent When spirit is distilled as whi^y, it retains 
the natural principles which impart an agreeable flavour to the 
beverage ; for the fusel oil, which is centred m alcohol, and is 
aend to tiie taste and stupefying m ite effects, is to a great extent 
e3±pacted- Whisky is greatiy unproved by age , it is not mellow, 

[ nor its flavour agreeable, until it is several years old. In its original 
state it is almost colourless, but it derives a reddish hue from tbe 
wood of the barrels into which it is drawn, the inner surfaces of 
which are usually charred to facilitate the colouring. 

In the financial year ending 31st March 1886 there were m 
England 10 distiUenes, in Scotland 127, and m Ireland 27. The 
quantity of spirits distilled m that year in the United Kiagdom 
was 88,963,842 gallons ; the number of gallons consumed as bevei- 
age was 26,842,861 (England 16,290,816, Scotland 6,297,866, Ire- 
land 4, 764, 670) j tbe quantity esported was 2,808,198 gallons , and 
tbe stock held m bonded stores at the end of 1886 was 64,406,817 
gaUons. The total excise revenue from the manufecture, salfe, and 
consumption of British spmts was £18,140,696, a considerable de- 
crease on previous years ; and distilled spirits are now a steadily 
dedming source of public income. 
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Distilled spirits in tlie United States are the principal, and an 
increasing, source of uitemal revenue In the fiscal year ending 
80th June 1887 there we in the United States 969 gram disfal- 
lenes , and the quantity of spuits distilled in that year (including 
whisky, alcohol, high-wines, and cologne or neutral spirits, and 
excluding fruit-hrandy) was 77,831,599 allona The stocK of spmts 
remaining in bonded warehouse on SOtn June 1887 was 66,145,269 
gallons. The total revenue from the manufacture and of dis-* 
tiUed spirits for the fiscal year ending 30th June 1887 was 
$66,829,322. This includes the tax upon whisky, frmt-hrandy, 
alcohol, high-wmes, cologne spirits, and rum The revenue from 
the manufacture of whisky alone was $2,263,718,070. 

WHIST, a game at cards. The etymology of the name 
IS disputed ; probablyit is of imitative origm, from “whist ” 
(hist, hush, silence), the game being so named because of 
the silence required to play it attentively 
’riumpli In the 1 6th century a card game called tmmfh or tranip 
r trump, (corrupted from "triumph”) was commonly played m Eng- 
land A game called t-ncmji is mentioned as early as 1526, 
and triumphis H%spanicm in 1541. La tnomphe occurs 
in the list of games played by Gargantua (Eabelais, first 
half of 16th century) LiFlorio’s TTor/dtfo/ Fcvdcs (1598) 
trionfo IS defined as “the play called trump or ruff.” 
It IS probable that the game referred to by the writers 
quoted is la triompke of the early editions of the Academu 
desJmx It is important to note that this game, called 
by Cotton “French ruff,” is similar to 6cart6 “Enghsh 
ruff-and-honours,” also described by Cotton, is similar to 
whist. If we admit that ruff and trump are convertible 
terms, of which there is scarcely a doubt, the game of 
trump was the precursor of whist. A pmely English origin 
may, therefore, be claimed for trump (not la tnomphe) 
No record is known to exist of the invention of this game, 
nor of the mode of its growth into ruff-and-honours, and 
finally into whist. The earliest reference to trump iu Eng- 
lish is believed to occur in a sermon by Latimer, “ On the 
Card,” preached at Oambndge, in Advent, about the year 
1529. He says, “The game that we play at shall be the 
tnumph. . . . Now turn up your trump, . . . and cast 
your trump, your heart, on this card ” The game of trump 
is frequently mention^ in the second half of the 16tiL 
centiny. Garrmer Gnrtaris Needle (1570 Dame Chat 
says, “We be fast set at tnimpe.” Eliot {Fruits for the 
French^ 1593) calls trump “a vene common ale-house 
game.” Eice {Invechve against Tices, printed before 1600) 
observes that “renouncing the trompe and comming in 
againe ” (i e , revokmg mtentionally) is a common sharper’s 
tnck. Decker [Belman of London, 1608) speaks of the 
deceits practised at “ tromp and such like ^mes ” Trump 
also occurs in Antony and Cleopatra (written about 1607), 
with other punning aUnsions to card-playing — 

“She, Eros, has 

Packed cards with Ceesar, and false-played my gloiy 
Unto an enemy’s triumph,"— Act it sc. 12. 

Rnff-and Ruff-and-honours, if not the samo game as trump, was 
lonours. probably the same with the addition of a score for the 
four highest cards of the trump suit A description of the 
game is first met with m The GmiplecU Gamester (1674) 
by Charles Cotton. He states that ^uff-^uld-honour8 {alias 
slamm) and whist are games very commonly known in 
England, It was played by four players with paitners, 
and it was compulsory to foUow suit when able The caxds 
ranked as at whist, and honours were scored as now 
Twelve cards were dealt to each player, four being left m 
the stock The top card of the stock was turned up for 
trumps. The holder of the ace of trumps was allowed to 
ruff, ie., to take in the stodr and to put out four cards from 
his hand The game was played nine up , and at the point 
of eight honours could be called, as at long whist. Cotton 
adds that at whist there was no stock. The deuces were 
put out and the bottom card was turned up for trumps. 

It IS believed that the earliest mention of whist is by 


Taylor, the Water Poet {Motto, 1621) He spells the word "WTusk 

“ whisk.” The earliest known use of the present spelbiig is ® 
in Sudibras, the Second PaH (spurious), 1663 The word 
IS then spelt indifferently whisk or whist for about half a 
century Cotton (1674) spells it both ways Seymour 
{Gomt Gamester, 1734) has “whist, vulgarly called whisk ” 

While whist was undergomg this change of name, theie 
was a^ociated with it the additional title of sivabbei's 
(probably alhed to sweep, or sweepstakes) Fielding 
{History of Mr Jonathan Wild) says that wHsk-and-swab- 
bers was “the game then [1682] m chief vogue ” Grose 
{Bktiona’ry of the Vulgar Tongue, 1785) states that 
swabbers are “the ace of hearts, knave of clubs, ace and 
duce of trumps at whist ” The true function of the swabbers 
is not positively known ; it is probable that the holders 
of these cards were entitled to receive a certain stake from 
the other players. Swabbers dropped out of general use 
during the 18th century. The points of the game rose 
from nine to ten (“nine in all,” Cotton, 1725; “ten in 
all,” Seymour, 1734, “rectified according to the present 
standard of play”). Simultaneously with this altera- 
tion, or closely following it, the entire pack of fifty-two 
cards was used, the deuces bemg no longer discarded. 

This improvement mtroduces the odd trick, an element of 
great interest in modem whist. Early m the 18th century 
whist was not a fashionable game. The Hon. Daines Bar- 
rmgton {Archeeologia, vol. vm ) says it was the game of 
the servants’ hall Contemporary writers refer to it in a 
disparaging way, as being only fit for bunting men and 
country squires, and not for fine ladies or people of quality 
According to Barrington, whist was first played on scien- 
tific pnncipies by a party of gentlemen who frequented the 
Crown Coffee House in Bedford Row, London, about 1728. Crown 
They laid down the foUowmg rules • — “ Lead from the Coffee 
strong suit , study your partner’s hand ; and attend to the 
score,” Shortly aiter the celebrated Edmond Hoyle {q.v.) 
published his Short Treatise (1743). It has been surmised 
by some that Hoyle belonged to the Crown Coffee House 
party This, however, is only a coiqectnre. There is 
abundant evidence to show that, m the middle of the 18th 
century, whist was regularly played at the coffee houses 
of London and in fashionable society. And it is notorious 
that, ever smce the time of Hoyle, Ihe game has continued 
to increase in pubhc estimation. 

It will be of interest to mark the successive stages Cotton, 
through which whist has passed from the time of Cotton 
to the present day The only suggestions as to play in 
Cotton are tlmt, “ though you have but mean cards in your 
own hand, yet you may play them so suitable to those in 
your partner’s hand tiiat he may either trump tiiem or 
play lie best of that suit ; ” also that “you ought to have 
a specml eye to what cards are play’d out, that you may 
know by that means either what to play if you lead or how 
to trump securely and advantagiously.” It appears from 
this that the mam ideas were to make trumps by ruflSng, 
to make wmning cards, and to watch the fall of the cards 
with these objects. In the rules laid down by the Crown 
Coffee House school a distinct advance is to be noticed. 

Their first rule, “ Lead from the strong suit,” shows a know- 
ledge of the game only to he acquired by careful study, 
together with a long tram of reasonmg The arguments m 
favour of the original strong-suit lead would he out of 
place here , they are to be found in any modern manual. 

Their second rule, “ Study your partner’s hand,” though 
sound, is rather vague, and savours somewhat of a repeti- 
tion of Cotton Their third rule, “ Attend to the score,” 
if amended into “Play to the score,” is most valuable. 

From tile Crown Coffee House school to Hoyle is tather Hoyle, 
a wide jump; but there is no intervening record. Whether 
or not Hoyle derived at least a part of liis inspiration from 
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that school, certain it is that in his SIiOTi't Treatise he en- 
dorsed and lilustmted their rules. He also brought the 
doctrine of probabilities to bear on the game, and gave a 
number of cases which show a remarkable insight into 
the play. Two examples will suffice. He distinguishes 
between the lead of king from king, queen, knave, and 
one small card and of knave from king, queen, knav^ and 
more than one small card He also directs the third hand 
holding queen, ten, nine, and a small card to play the nine, 
not the small one, to his partner’s lead of ace This whist 
is so good, and so advanced, that even now, a hundred and 
fifty years later, only the very best players can be de- 
pended on to observe and profit by it 
Payne. About 1770 was published Payne’s Maonmsf^ Flaying 
tJie Game of Wliist. The advance in this book is decided 
Leading from five trumps, in the hope of bringing in your 
own or your partner’s long suit, is made into a general rule 
And here, for the first time, the rule with respect to returned 
leads is prmted, viz., “In returning your partner’s lead 
play the best you have, when you hold but tluee originally.” 
This rule, of aU elementary ones, is, according to Clay, 

“ the most important for the observance of whist-players ” 
Hoyle does not give any such rule for returned leads, whence 
it may be inferred that no settled practice prevailed in his 
Mat- day, Matthews’s Advice to the Young Whkt-Flayer (anon , 
tUewa, 1804) repeats the “maxims of the old school,” with “ob- 
servations on those he thinks erroneous” and “with several 
new ones.” Matthews’s book was a valuable contribution 
to whist literature, but some of the maxims which he 
thinks erroneous are now generally allowed to be correct. 
Thus, he prefers leading a single card to opening a long 
weak suit, the modem practice being just the contrary 
He rejects leads from suits of three cards, except when the 
leader has reason to think it is his partner’s suitj then 
he should “ play off the highest, though the king or queen,” 
and he adds, “ J^.i? — ^This is contrary to the generd prao- 
tice^ but undoubtedly right.” Assuming his statemmit 
to be true, the general practice was evidently wrong. 
!Matthews is sometimes credited with the discovery of the 
modem prmciple with regard to discarding. The old rule I 
was always to discard from the weakest suit. The modOT 
rule is to discard from the best protected suit when the 
opponents have the command of trumps. What Matthews 
does say 18 , “H weak in tramps, keep guard to your ad- 
versaries’ suits j if strong, throw away from them.” This 
advice, thon^ good, does not amount to anything like a 
principle of play. 

Short Soon after Matthews wrote, the points of the game 
vhist. down from ten to five. Cky’s account of this 

chfmge is that, about the beginning of the 19th century, 
Lord Peterborongh having lost a large sum of money, the 
jdayers proposed to make the game five up, in order to give 
the loser a chance of recovering his loss. The new game, 
short whist, was found to he so lively that it soon became 
general, and eventually superseded the long game. This 
product in 1835 ^hert Whut by “Major A,” “Ifcijor 
A.” is only Matthews done into short whist by a Hteamry 
hack, who sufestitnted “five ” for “ten,” and so on through- 
out The bobk would not call for notice here, but that 
A. was regarded as the authority on wHst for a 
ccmi^erabie time, probably because it was erroneously 
supposed that the author was the well-known Mtgor 
Aubrey, ops uf the best players of Ms day. Similarly 
“ Ooelel^ ” {Zatos and Practice of WMst^ 1861), who mainly 
repeats formear writers, only calls for mention hecaluse he 
firrt printed iu his feecraid edition (1866) an explanation 
of the call for trumps. Oallmg for brumps was first recog'^ 
nized as part of the game by the players at Graham’s 
Club about 184Q. Long whist may be said to have died 
about the same time that M^'or A,’s book was publidied. 
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The new game necessarily caused a change in the style of 
play, as recorded by James Clay in The Laws of Short Clay. 
Whist, and a Treahse m the Game (1864) That dis- 
tinguished player says that, when he first remembered 
whmt^ its celebrities were for the most part those who had 
Jieen educated at long whist. In his judgment the old 
school was very accurate and careful, but was wanting in 
the dash and brilliancy of the best modern players, and 
sinned by playing what is now called a backward game 

Whist then travelled, and about 1830 some of the best French 
French whist -players, with Deschapelles at their head, 
modified and unproved the old-fashioned system They 
were but little iiffiuenced by the traditions of long whist, 
and were not content merely to imitate the English. The 
French game was the scorn and horror of the old school, 
who vehemently condemned its rash trump leads Those 
who adopted the practice of the new school were, hqwever, 
found to be winmng players By way of example, the 
English player of the old school never thought of playing 
to win -tte game before it was saved , the French player 
never thought of saving the game until he saw he could not 
win it. ^ between the two systems, Clay preferred the 
rash attack to the cautious defenc'6, and recommended a 
middle course, leaning more to the new than to the old 
doctrine. 

Dr Pole (Philosophy of Whist, 1883) remarks that the 
long expenence of adepts had led to the introduction of 
many improvements in detail since the tune of Hoyle, but 
that nollung had been done to reduce the vanous rules of 
the game to a systematic form until between 1860 and 
1860, when a knot of young men proceeded to a thorough 
investigation of whist, and in 1862 one of the members of 
this “little whist school” brought out a work, under the 
pseudonym of “ Cavendish,” which “ gave for the first Caven- 
time the rules which constitute the art of whist-playuig dish, 
according to the most modern form of the game ” The 
little school was first brought prominently into notice by 
an article on whist in the Quaiierly Fevtew of January 
1871. On the appearance of this article it was fiercely 
debated by the press whether the “little school” did any- 
tMng extraordinary, whether they elaborated anything, or 
compassed anything, or advanced a science, or whether 
they drew their inspiration from external sources, and 
merely gave a systematic arrangement to what was well 
known and procurable before. It was finally allowed that 
the little school did originate something, as they were 
the first to give, logically and completely, the reasoning 
on wMch the principles of play are based. Whist had 
previously been treated as though the “art” of the game 
depeuded on the practice of a number of arbitrary conven- 
tions. But the fact is that all rules of whist-play depend 
upon and are referable to general principlea Hence, as 
soon as these general pnaciples were stated, and the 
reasons for their adoption were argued, players began to 
discuss and to propose irmovations on the previously 
established rules of play, 

A critical examination of the more important proposals Discord- 
made smce 1862 may here be appropriately introduced, mg- 
The older authorities laid down tihe rule, Discard from 
the weakest suit. It was shrewdly noticed that, when 
command of trumps was shown by the adversaries, the 
rule was more honoured in the breach than in the ob- 
servance, the reason being that, when the attack was ad- 
verse, the instinat of the player prompted him to guard 
Ms weak raits. Hence the iMe was modified, and it he- 
aame the practice to discard from the best protected suit 
whan the command of trumps is with the opponents. There 
can he no doubt as to the soundness of this modern rule 
of play, and it baa been generally accepted. It was sud- 
denly discovered that Matthews advanced a similar doctrine. 
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His pretensions to tins distinction have already been ex- 
Eclio of amined. Soon after this (1872) followed the e^o of the 
call for caU for trumps Calhng for trumps, as all whist-players 
know, is effected by throwing away an unnecessarily hi gh 
card When the lower card is subsequently played, a royal 
invitation is given to the partner to abandon his own game 
and to lead trumps, there bemg great strength in the crdler’s 
hand. In practice it was found for vanous reasons (for 
which manuals must be consulted) to be highly advantage- 
ous for the caller’s partner to be able to indicate whether 
he also had numerical strength m trumps (i e., a minimum 
of four) The rule was eventually adopted that the caller’s 
partner with at least four trumps should, if he had an 
opportumty, call m response, or echo, by also throwing 
away an unnecessarily high card j of course, if he had the 
opportunity, and refimned from echoing, he had less than 
four trumps. This rule of play was not appreciated at 
the time, but now (1888) it has the adherence of aH 
thoughtful players. 

Lead Contemporaneously with the echo, the lead of the pen- 
from ultimate card from suits of five or more cards was strenu- 
■ ously advocated in some quarters, and as strenuously 
card. opposed m others. Up to this date it had been the 
general practice, when leadmg a low card from a strong 
suit, to prefer the lowest card of the suit, irrespective of 
the number held But some acute players departed from 
this rule when they held an intermediate sequence of three 
cards. Thus, with king, ten, nine, eight, two (intermediate 
sequence of ten, nine, eight), they would lead the eight 
in preference to the two, as a card of protection, in case 
the partner should happen to be very weak in the smt, 
when the eight must force an honour, whereas the two 
might enable the opponent to win the first tnck with a 
six or a seven. Equally acute partners soon observed 
that, when a strong-smt player began with, say, an eight, 
and afterwards played a small card, the card must We 
been from a smt of at least five cards. As soon as this 
inference was established, the acute leader argued thal^ if 
he could show number in his strong suit (an important 
exhibition in modern whist), he need not confine this 
exhibition to those suits only in which he held an inter- 
mediate sequence. He contended that the nght play is 
to lead the lowest but one (or the penultimate) from all 
suits containing five or more cards, with which the less 
advanced player would begin by leading the lowest. Then 
ensued the grand battle of the penultimate. The old 
players regarded it with the same “horror” as they had 
formerly displayed with respect to the French sdiool, and 
even went so far as to stigmatize it as a private under- 
standing and as cheatmg The next stock objection raised 
was that it was an innovation These feeble arguments 
were soon disposed of The method was accessible to every 
one through the medium of the press; and, as Clay {Short 
WhiM, 1864) rightly observes, “It is fair to give your 
partner any intimation which could be given, if the cards 
were placed on the table, each exactly in the same manner 
as the others, by a machine, the players bemg out of sight 
and hearing ea^ of the others ” lie more genuine stric- 
tures were that penultimate leads complicate the game, 
that they give no advantage to the players, and that they 
simulate leads from weak suits (from which the hipest 
IS led). It IS very doubtful whether penultimate leads do 
complicate the game. But, admitting for the sake of argu- 
ment that they do, it is no objection to an inteHectual 
pastime that it exercises the brains of the players The 
question whether those who practise penultimate leads 
reap any advantage therefrom is one which can only be 
determined by experience The best test is the habit of 
those who play for a stake. They all hope to win ; they 
are not likely to persist obstinately in a practice by whi(i. 
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they find they gain nothing, and at the present moment 
(1888) there is scarcely a player of any abihty who de- 
liberately rejects the penultimate lead when he has a 
partner capable of understanding it. Hence it may be 
inferred that the experience of some sixteen years has 
resulted in a decided feehng that penultimate leads are 
on the whole advantageous to those who practise them. 

The simulation of a lead from a weak suit has no locus standi 
if it IS borne in mind that ang inal leads are contemplated, 
and that the onginal lead of aU good players is from a 
strong suit James Clay, the greatest player of his day, 
was at first opposed to penultimate leads. When he had 
considered the full arguments for and against them, he 
“put them to the test of his individual experience, acknow- 
ledged their value, and did not hesitate to give his adhesion 
to ^em ” 1 

The consideration of the proper card to lead from five- Ante- 
card suits naturally led to that of the correct lead from pe^^Tilti- 
more than five cards, m the case of smts opened with a 
small card. General Drayson {Art of Fraetieol Whut, 

1879) was the first to lay down that six of a suit can be 
shown by leading the antepenultimate card. Thus, from 
queen, nine, seven, four, three, two of a suit he advised the 
lead of the four General Drayson’s proposal did not find 
favour with many players, though it distinctly follows 
where the penultimate from five is admitted. 

Meanwhile, leads from high cards, having regard to the 
number held in the suit, had not escaped attention Thus, 
from suits headed by ace, queen, knave it had always been 
the custom to lead ace, then queen, irrespective of num- 
ber. The third hand, holdmg long and small ones, was ex- 
pected to pass the queen. But, if the lead was from five 
cards or more, and the third hand held king and two 
small ones, this play often resulted in blocking the leader’s 
strong suit. It was therefore held, after some discussion 
and tentative play, that with more than four of the suit 
the leader sho^d proceed with knave after ace, in order 
to invite his partner to put on king, if it remained singly 
guarded. From this it follows that a similar distinction 
diould be drawn as to the second lead from queen, knave, 
ten, according to the number of accompanying small cards. 

If the lead is from four cards only, queen should be led, 
then knave; if from more than four, queen, then ten. 

These innovations were introduced about 1874-76, It will 
be observed that the original idea in choosing a penulti- 
mate or antepenultimate card was to protect the smt, and 
that the onginal idea in choosmg the higher or lower of 
two high mdifferent cards was to give the partner the 
option of unblocking. Behind this there was seen to lie 
the collateral advantage of showing number. Hence these 
ruloa of play were frequently resorted to merely for the 
purpose of telhng whether four or more than four cards of 
the suit selected to lead from were present in the hand of 
the onginal leader. 

So far the mdicated method, sound enough in itself, Amen- 
amounted only to the enunciation of modified rules of play, can 
It yet remained for some one to propound a constant 
mefliod of treating all leads, and to classify the isolated 
rules so as to render it possible to lay down general 
principles. This was accomplished in 1 883-84 by Nicholas 
Browse Trist of New Orleans, U S.A. ; and hence the 
method of leading reduced to form by bun is known by 
the name of American leads American leads propose a 
systematic course of play when opening and continuing 
the lead from the strong suit. !^t, with re^d to a 
low card led. When you open a strong suit with a low 
card, lead your fourth best When opening a four-card 
suit with a low card, the lowest, which is the fourth best, 
is the card selected. When opening a five-card suit with 
^ Preface by the editors to Clay’s Sfiort Whist, 1881. 
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a lo'w card, the penultimate card is selected. Instead of 
ffftIHwg it the penultimate, call it the fourth beat. So ■with 
a six-card suit ] but, instead of antepenultimate, sa 7 fourth 
best. And so on Tvith smts of more than six cards : dis- 
regard all the small cards and lead the fourth best 
Secondly, inth regard to a high card led,^ followed by a 
low card. When you open a strong suit with a high card 
and next lead a low card, lead your original fourth best 
The former rule was to proceed with the lowest. Thus, 
from ace, knave, nine, eight, seven, two the leader was 
expected to open with the ace, and then to lead the two 
An American leader would lead ace, then eight. Thirdly, 
with regard to a high card led, followed by a high card. 
When you remain with two high mdifferent cards, lead 
the higher if you opened a smt of four, the lower if you 
opened a suit of five or more. Examples have already 
been given of the cases of ace, queen, knave, &&, and of 
queen, knave, ten, &c. On the promulgation of these 
generd prmciples another pitched battle followed, which 
raged with great fury. The objections urged against 
American leads are much the same as those against the 
penultimate, viz., — (1) that they complicate the game, (2) 
that they seldom affect the result, (3) that the informa- 
tion afforded may he of more use to the opponents than 
to the leader’s partner. The complication argument has 
but httle foundation in fact. All an American leader asks 
his partner to observe is that, when he originally leads a 
low card, he holds exactly three cards higher than ihe one 
led; when he originally leads a high car^ and next a low 
on^ he still holds exactly two cards higher than the second 
card led ; and when he onginally le^ a high card, and 
follows it with a high card, he inicates in many cases, to 
those who know the analysis of leads (as laid down in 
whist books), whether the strong suit consisted originally 
of four or of more than four cards. It cannot be demed 
that moderate players may lack the quick perception which 
win enable them to take full advantage of the information 
afforded ; but that is no reason why better players should 
be deprived of the advantage, and it is no reason why the 
moderate player should not learn to speak the language of 
whist itttelligibly, for iJie benefit of partners who do under- 
stand it. Tie answer to the effect-on-the-result argument 
is that American leads add but little which is new to the 
game, They only aim at consolidating the received prac- 
tice, and at extending a law of uniformity to cases not 
previously provided for. The who-gets-the-best-of-the- 
infonnation argument is Inore difficult to meet. Under 
other whist conditions experience tells that it is advan- 
tageous in the long run to convey information of strength, 
notwithstanding its publication to the whole table. It is 
most improbable, therefore, that a player will be at a dis- 
advantage by publishing too much and too precise inform- 
ation as to hm strength. But it must be admitted that 
this is not necessarily a uqmtvT ; long experience can only 
decide on which side the balance of ^vantage lies. Five 
years’ experience is 'hardly enou^ But it may be re- 
marked that no instances are known of players who, havmg 
once adopted these leads, have voluntarily relinquished 
them 

Play of The introduction of American leads rendered it neces- 
sary thoroughly to overhaul the received play of the second 
and third haad% — of the second hand, m consequence of 
the information given, as to when he should cover or pass 
the card led ; of tho third hand, fpr the same reason, when 
he should phy to unblock his partner’s long suit. A dis- 
cussion of these refinements would be out of place here 
It is to be found in WMxt by Cavendish ” 

(188g). 

Law^ of A printed existenoe was to the laws of whist hy Hoyle 

whist in 1743, The fourteen laws than Mued were subsequently increased 


to twenty-four. These laws were the authouty until 1760, whou 
the meniDers of "White’s and Saunders’s Chocolate Houses revised 
them. The revised laws (nearly all Hoyle) were accepted by whist 
players for over a centu^, notwithstanding that they were veiy in- 
complete. In 1863 the 'Turf Club undertook to frame a more com- 
preh^ive code, and to solicit the co-opeiation of the Portland 
Club. The laws of short whist, approvea by these two clubs, were 
brought out m 1864. They weie at once adopted by numerous 
othm dubs, and are now (1888) the standaid by wbch all disputed 
pomts are decided. 

Laws or Whist i 


_ ke ZuVbtr —1 Tlie ruTiber Is the iMst of three games If the first two games Rubber, 
he won by the same players, the third game Is not played 
Swrlnj —2. A game consists of five points. Eaoli trick, above six, counts Scoring 
0&6 poiiti. 

8. Eononrs— f a, ace, Hng, imeen, and knave of trnmps— are thus reckoned 
if a player and his paitaer, eittier separately or coipolntly, hold— (1 ) the four 


hQn(Sir8,i±iey score lour points , (11 ) any three honours, they score two points , 
fllL) only two honours, they do not score. 

4. Those players who, at the commanoement of a deal, are at the soore of 
four, cannot score honours 

5 The penalty for a revoke takes precedence of all other scores , tricks 
score next , honours last. 

a Honours, unless claimed before the trump card of the following deal is 
turned up, cannot be scored 

7 To score honours is not sufficient they must he called at the end of the 
hand , If so called, they may be scored at any time during the game. 

8 ^e winners galn-^i) a treble, or game of three points, when their adver- 
saries lave not scored , (II ) a double, or game of two points, when their ntlver- 
saries have scored less than three , (ill ) a single, or game of one point, when 
their adversaries have scored three or four 

9 The winners of the rubber gain two points (commonly called the rubber 
p<dnts}. In addition to the valne of their games 

10 Should the rubber have consisted of three games, the value of the losers' 

^me Is deducted from the gross number of points gained by their opponents 

U. Han erroneons soote he proved, such mistake can be corrected prior to 
the conalnslon of the game In which it occurred, and such game is not con- 
doded un1£ the trump card of the following deal has been turned up 
12. If an erroneous score, affecting the amount of the rubber, be proved, 
such mistake can be reified at any time during the rubber 
(htiffny —IS The ace is the lowest card Cutting. 

14. In all cases every one must cut firom the same pack 
15 Should a player expose more than one card, he must cut again 
FormaHon ofTaXU —16 If there are more than four candidates, the players Forma- 
are selected by cutting, those first In the room having the preference. The tion of 
four who outm lowest cards play first, and again cnt to decide on partners 
The two lowest play egainst the two highest , the lowest is the dealer, who has 
choice of cards and se^, and, having once made his selection, must abide by It dec. 

17. 'When there are more than six candidates, those who cut tjhe two next 

X. XV. X-V1. _.V.-V 7 n_L. _.XV pJjygjg Qj .JJjj 

t the next lowest 

» to enter the table. 

Jsofftj , 

_ _ _ „ . „ , . . le two low- 

asl^ a fresh cut is neoessary to decide whloh of those two deals 
19 Three players catting cards of equal value cut again. Should tlie fourth 
for remaining) card he the highest, the two lowest of tlie new cut are partners, 
the lower of uose two the dealer Should the fourth card be the lowest, the 
two highest are partaers, the original lowest the dealer 
Cirittnp OtA —20. At the end of a rubber, should admission be claimed by 
any one or by two candidates, he who has, or they who have, pl^ed a greater 
number of consecutive rubbers than the others Is, or are, out. But^ when nil 
have played the same number, they must cut to decide upon the out-goers , 
the h^est are out 

Entry and Ss-tntru —21. A candidate wishing to enter a table must declare 
such intention prior to any of the players having out a card, either for the pur- 
pose of commencing a fresh rubber or of cutting out 
22 In the formation of fresh tables those candidates who have neither be- 
longed to, nor played al^ any other table have the prior right of entry , the 
others decide their right of aomlsslon hy cutting 

Any one quittlM a table prior to the eonolusion of a rubber may, wltli 
sent of the other three plsyera, appoint a subetitate in his absence during 
that rubber 

24 A player cutting Into one table whilst hdonglng to another loses his right 
of re-enow into that latter, and takes his chance of cutting In as If he were a 
fresh candidate. 

26. If any one break up a table, the remaining players have the prior right 
to him of entiy into any other ; and, should there not be sufficient vacancies at 
such other table to admit all those caudidatCe, they settle their precedence 
hyauttlng 

Shuffling —26 The pack must neither he shnfified below the table nor so that Sliummg. 
the Ikce of any cardihs seen 

27 The pack must not be shufified during the play of the hand. 

28 A pack, having been played with, must neither be shnffled by dealing It 
into packets hor botobs the table. 

29 Bach player has a right to shuffle, onoe only, except as provided by rule 

V lot to a deal, after a also cut, or when a new deal has occurred 

The dealer's partner must collect the cards for the ensuing deal, and has 
the first right to ehuffle that pack 

81, Bach player after Hhufifilng must place the cards, properly collected and 
&ce downwards, to the left of the player about to deal 
82. The dealer has always the ri^ to shuffle lart , but, shoulda card or cards 
be seen during his shuffling or whilst giving the pack to be oul^ he may be 
compelled to re-shuffle. 

Tb 88. Each player deds ha his turn The right of dealing goes to Deal. 

84 The player on the dealer’s right outs the pack, and In dividing It must 
not leave fewer than four eards in dther packet If In cutting or In replacing 
one of the two packete on the othw a card be exposed, or If Imere be any con- 
fOsipn of the cuds, or a doubt as to the exact place In which the was 
divided, there must be a fresh cnt 

85. When a playm, whoas duty it Is to out has once separated the pack, he 
Cft&fiot ftlto Ms • 1 ib <san neither re-ehofila nor re-out the euros 

86 'When the pack Is out should the dealer shuffle the cards, he loses his 


1 Ifiom the chih code; edited 'by J L. Baldwin, by permission of Messrs. Be 
LaBueandOo. 
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A New Deal -37 There must be a new deal— (L) If during a deal or during 
the play of a hand the pack be proved Incjorreot or Imperfect , (11 ) if any eanf 
excepting the last, be feced in the pack. 

88 If whilst dealing a card be exposed by the dealer or his partner, should 
neither of the adversaries have touched the cards, the latter can cWm a new 
deal A card exposed by either adversary gives that claim to the dealer, pro- 
vided that his partner has not touched a card. If a new deal does not &a 
place, the exposed card cannot he called 

80 If during dealing a player touch any of his cards, the adversaries may 
do the same, without losing their privU^e of nlairntTig a new deal should 
chance give them such option. 

40 If m dealing one of Ihe last cards be exposed, and the dealer turn up 
the trump before there Is reasonable time for his adversaries to decide as to a 
fresh deal, they do not thereby lose their privfl^e. 

41 If a player whilst dealing look at the trump card, his adversaries have 
a right to see it, and may exact a new deal 

42 If a player take Into the hand dealt to him a card belonging to the other 
pack, the adversaries, on discovery of the error, may decide vrtieQier they will 
have a fresh deal or not 

AMisd&d—iS A misdeal loses the deal 

44. It is a mlsdeal-fl ) unless the cards are dealt Into four packets, one at 
a time In regular rotation, beginning with the player to the dealer’s left , (II ) 
should the dealer place the &t (1 a, the trump) card &cb downwards on ma 
own or any other pack , (lli ) should the trump card not come In its r^pilar 
order to the dealer , hut he does not lose his d^ if the pack he proved imper- 
fect, (iv) should a player have fourteen cards and either of the other three 
less than thirteen , (v ) should the dealer, under an impression that he has 
made a mistake, count either the cards on the table or the remamdw of the 
piok , (vl ) should the dealer deal two cards at once or two cards to the same 
liand, and then deal a third , but if, prior to dealing that third card, the dealer 
can, by altering the position of one card only, rectfly such error, he may do so, 
except as provided by the second paragraph of this law , (yll ) should the 
dealer omit to have the pack cut to him, and the adversarias discover the error 
prior to the trump card beipg turned up, and before looking at their cards, 
out not after having done so 

45 A misdeal does not lose the deal if during the dealing either of the adver- 
saries touch the cards pnor to the dealer’s partner having done so , but, should 
the latter have first interfered with the cards, notwithstanding [that] either 
or both of the adversaries have snhsequently done the same, the deal is lost 

46 Should three players have their right number of cards, the fourth have less 
than thirteen, and not discover such deficiency until he has played any of his 
cards, the deal stands good. Shonld he have played, he is as answerable for 
any revoke he may have mode as if the missing card or cards had been in his 
hand , he may search the other pock for it or them 

47 If a pack during or after a rubber be proved incorrect or imperfect, 
such proof does not altar any past score, game, or rubber That hand in which 
the imperfection was detected is null and void. The dealer deals again. 

48 Any one dealing out of turn, or with the adversary’s cards, may he stopped 
before the trump card is turned up, after which the game must proceed os if 
no mistake had been made. 

49 A player can neither shuffle, cut, nor deal for his partner, without the 
permlasion of his opponents 

60 If the adversaries interrupt a dealer whilst dealing, either by queattonlng 
the score or asserting that it is not his deal, and &il to establish such daJm, 
should a misdeal occur, he may deal again. 

51 Should a player take hla partner's deal and misdeal, the latter is liable 
to the usual penalty, and the advei'sary next in rotation to the player who 
on^t to have dealt then deals. 

The Trump Card.— 63 The dealer, when It Is his tnm to play to tlie first 
trick, shonld take the trump card into his hand If left on the table after the 
first trick be turned and quitted, It is liable to be called. His partner may at 
any time remmd him of the liability. 

68 After the dealer has taken the trump card into his hand it cannot be 
asked for A player naming It at any thne during the play of that hand is liable 
to have his highest or lowest trump called 

64 Iftbed^er take the trump card into Ms hand before it u Ms turn to 
play, he may be desired to lay it on the table Shonld he show a wrong cord, 
this card may he called, os also a second, a third, Sic., until the trump card ho 
produced. 

65 If the dealer declare- himself unable to recollect the trnmn card, his 
highest or lowest trmnp may be called at any tiipe during tliat hand, and, un- 
less It cause him to revoke, must he played. The oaE maybe repeated, but not 
changed, ia., from highest to lowest, or viee veraa, until such cord is played 

Cards LiahU to te Called —66 All exposed cards are liable to be called, and 
must be left on the table , but a card is not an exposed card when dronped on 
the floor, or elsewhere below the table. The following are exposed oaraa — (i ) 
two ormore cards played at once , (U ) any card dropped with Its fiice upwards, 
or in any way exposed on or above the table, even though snatched up so 
qulekly that no one can name It. 

67 If any one play to an Imperfect trick the best card on the table, or lead 
one which is a whoming card as aminst his adversaries, and then lead again, 
or play several such winning cards one after the other, without waiting for 
Lis partner to play, the latter may be called on to win. If he can, the first or 
any other of those teioka, and the other cards thus improperly played are ex- 
posed cards 

58 If a player or players, under the impression that the game ia bat or 
won, or for other reasons, throw his or their cards on the table fece upwards, 
such cards are exposed, and liable to be called, each player’s by the adver- 
sary; but should one player alone retain hla hand, he cannot be forced to 
abandon it 

69 If all four players throw ihrii cards on the table &ce upwards, the hands 
ore abandoned, and no one can again take up his cards Should this general 
exhibition show that the game might have beeU saved, or won, neither claim 
can be entertained, unless a revoke be established. The icvoklnK players are 
then liable to the Mowing penalties * they cannot under any dronmstauees 
win the game Iw the reault of that hand, and the adversaries may add three to 
their score, or deduct three from that of the revoking players 

60 A card detached from the rest of the hand so as to he named is liable to 
be called , but, shonld the adversary name a wrong card, he ia liable to have a 
suit called when he or Ms partner have the lead. 

61 If a player, who has rendered himself liable to have the highest or lowest 
of a suit called, fell to play as desired, or if, when, called on to lead erne suit, 
[he] lead another, having in his hand one or more cards cf that suit demanded, 
he incurs the penaify of a revoke. 

89 If any player lead out of turn, his adversaries may either call the card 
emmeouBly led, or may call a suit from him or his partner when Jt is next the 
turn of elfc of them to lead 

68 If any player lead out of turn, and the other three liave followed him, the 
trick is oompletej and the error cannot be reotlfled But, if only the second or 
the second and teird have played to the felse lead, their cards, on diseovory of 
the mistake, are taken back , there Is no penalty against any one, excepting the 
original offender, whose card may he called, or ha or his partner, whan mther 


of them has next the lead, may be compelled to play any suit demanded by the 
adviwsaries 

64 In no case can a player be compelled to play a card which would oblige 
him to revoke. 

65, The call of a card may be repeated until such card has been played 

66 If a player called on to lead a suit have none of it, the penalty Is paid 

Cards Puiyed xn Error, or not Played to a Trick — 67 If the third hand play Cnrils 
before the second, the fourth hand may play before his partner , ilaved i 

68 Should the third hand not have played, and the fom th play before liis ^ “ 
partner, the latter may be called on to win or not to win the trick 

69 If any one omit playing to a former trick, and such error he not discovered 
until he has played to the next, the adversaries may claim a new deal Should 
they decide that the deal stand good, the snrplns card at the end of the hand 
is considered to have been played to the impmect trick, hut does not consti- 
tute a revoke therein 

TO If any one play two cards to the same tnok, or mix his trump, or other 
card, with a trick to which it does not properly belong, and the mistake be iiut 
discovered until the hand Is played out, he Is answerable for all consequent 
revokes he may have made. If daring the play of the hand the error be de- 
tected, the tricks may be counted fece dovrawards, in order to ascertain wliether 
there he among them a card too many Shonld this he the case, they may bo 
searched, and the card restored , the player is, however, liable for all revokes 
whiefe he may have meanwhile made 

The BevoU —VI [Tills] is when a player, holding one or more cards of the suit Revote. 
led, p^s a card of a different suit 

72. The penalty for a revoke— (L) Is at the option of the odversanes, who at 
the end of the hand may either take three tnoks from the revoking player, 
or dedimt three points from Ms score, or add three to their own score, (11 ) 
eon be claimed for as many revokes as ocenr during the hand , (ill ) is applic- 
able only to the score of the game in which it occurs , (Iv.) cannot be diviued, 
i e , a player cannot add one or two to his own score and deduct one or two 


the former add three to their scoro, 
na, even should the latter have made thirteen 


claimants two, them opponen 
and thereby win a tieme gau 
tricks and held four houonra 

78 A revoke is established, if the tnok in which It ocenr he turned and 
quitted, i.e , the hand removea from that trick after It has been turned face 
downwards on the table, or if either the revoking player or hla partner, whether 
in his right turn or otherwise, lead or play to the following trick. 

74 A player may ask his partner whether he has not a card of the snit which 
he has renonneed Should the question be asked before the trick is turned and 
quitted, subsequent tnrning and quitting does not establish the revoke, and 
the error may be corrected, unless the question he answered in the negative, or 
unlesB the revoking player or his partner have led or played to the Mowing 
trick. 

75 At the and of the hand, the claimants of a revoke may search all the tricks 

76 If a player discover Ms mistake in time to save a revoke, the adversaries, 
whenever tiiey think fit, may coll the card thus played in error, or may requii a 
him to play his highest or lowest card to that trick in which he has renounced 
Any player or players who have played after him may withdraw their cards 
and Bubatitute others The cards withdrawn are not liable to be called 

77 If a revoke be claimed, and the accused player or his partner mix the 
cards before they have been sufflciently examinedby the adversaries, the revoke 
is establlshad The mixing of the cards only renders the proof of a revoke 
difficult, but does not prevent the claim, and possible establishment, of the 
penalty 

78 A revoke cannot be claimed after the cards have been out for the follow- 
ing deal 

79 The revoking player and his partner may, under all circumstances, require 
the hand in which the revoke has neen detected to he played out 

80 If a revoke ocenr, be claimed, and proved, beta on the odd trick or on 
amount of score must be decided by the aotnal state of the latter after the 
penalty is paid. 

8L Should the players on both sides suldect themselves to the penalty of 
one or more revokes, neither can win the g^e , each ia punished at the dis- 
cretion of his adversary 

82 In whatever way the penalty he enforced, under no cmjmnstances can a 
player win the game by the result of the hand during wMch he has revoked , 
ha cannot score more than four (Vide rule 61 ) 

Ccdlln^fiir New Cards.— 83 Any player (on paying for them) before, but not 
after, the pack be out for the deal may call for fremi cards Se must call for 
two new packs, of which the dealer takes his choice. 

Oeneral Sules.—Bi. 'Where a player and his partner have an option of exact- General 
Ing flrom their adversaries one of two penalties, they should agree who is to 
make the election, but must not consult with one another which of the two 
penalties it is odvisahle to exact If they do so consult, they lose their right , 
and If either of them, with or without consent of hla partner, demand a penalty 
to which he is entitled, such decision is final This rule does not apply in ex- 
acting the penalties foi a revoke , partners have then a right to consult. 

86 Any one during the play of a trick, or after the four cards are played, and 
before, Imt not after, they are touched for the purpose of gathering ^em to- 
gether, may demand that the cards he placed before their respective players. 

86 If any one, prior to Ms partner playing, should call attention to the 
trick— either by saying that It is Ms, or by naming Ms card, or, without being 
required ao to do, by drawing it towards him— the adversaries may require 
that opponent's partner to play the highest or lowest of the suit then led, or 
to win or lose the trick. 

87 Bi all cases where a penalty has been Incurred, the offender is bound to 
give reasonable time for the decision of his adversaries. 

88. If a bystander make any remark which calls the attention of a player or 
pteyera to on oversight affecting ihe score, he is liable to be celled on, by the 
players or’- ^ 


replaced by agreement 0) 

new cards called at the expense of the table 
91 Any player may demand to see the last trick turned, and no more. Under 
no drcmnstances can more than eight cards be seen during the play of the 

a viz., the four cards on the table which have not been turned and quitted, 
lelsOT trick tamed 

EnQUEHB or Whibt 

The following rales belong to the established etiquette of wMsti The> are E. 
not called laws, as it la difficult, In soma cases Impossible, to apply any penalty TOhinfc 
to them inffaction, and the only remedy is to cease to play with players who 
habitually disregard them 

Two packs of cards are mvariably used at dubs , if possible this should be 
adhered to 

Any one having the lead, and several winning cards to play, shonld not draw 
a second card out of hla hand until his partner has played to the first trick, 
such act being a distinct Intimation that the former has played a winning card 
No intimatmn whatever by word or gesture abcold be glvan by a player aa 
to the state of his hand or of the game. 



Hammy 


548 


W H I — W H I 


A player who desires the cards to Toe placed, or who deman^ to sea tte Itot 
triok, should do it for hie own infomaaon onJy, and not In order to Invite the 
attention of Ms partner. , , , . 

No player should oWect to refer to a bystander who professes himself unin- 
terested in the game, and able to decide any disputed question facts, to 


who played any^rtlcnlar card, whether honours were claimed though not 
scoreo.oT'Bf 

rt 

fled 


»r vta wraa, &c. 


rtTia unlhil'rlo reTOlm'piirposely • haring mda_a revoie, a player is not justl- 
>d in making a second In order to concern " 


il the first. 


,^.iffl theg t 

Bystanders should make no remark, neither should they by word or gesture 
give any Intimation of the state of the game until concluded and scored, nor 
Srould they walk round the table to look at the different hands. 

No one ahonld look over the hand of a player against whom he is beitmg 


Dmoiy. 


s exposed 


exceptions ) dniumy d^s at the commencerneut of each rubter ; 
dummy Is not mble to the penalky ;■ 


aable to any , _ 

may expose some or all of his cards, or may declare that he naa tne g^iao or 
trick, So,, without incurring any penalty , If, however, he lead from dummy’s 
hand when he shoMdlead from ms own, or via vena, a suit may be called llrom 
the hand which ought to have led. 

JDoubZs Dvmmy -^Ihls] Is played by two players, each havinga dummy or ex- 
posed hand for ids partner laws of game do not differ from annuny 

whist, except in the Mowing qjeclal law— there is no misdeal, as the desi is 
a d isadva n-fage <H J) 

WHISTON, William (1667-1752), Englisli divine and 
mathematician, was bom on 9th December 1667 at Iforton 
in Leicestershire, of which village his father was rector. He 
was educated privately, partly on account of the delicacy 
of his health and partly that he might act as amanuensis 
to his father, who had lost his sight. He afterwards 
entered at Clare College, Cambridge, where he applied 
himself with extraordinary diligence to mathematical study, 
and obtained a fdlowship in 1693. He n^st became 
chaplain to Moore, the learned bishop of Norwich, from 
whom he received the living of Lowestoft in 1698. He 
had already given several proofe of his noble but over- 
scrupulous conscientiousness, and at the same time of the 
propensity to paradox and the pragmatical and wayward 
temper which abnost destroyed the usefulness of ihe fine 
example of disinterestedness which he gave to a lax and 
inhewarm age. His Theory of the Har^ (1696), although 
destitute of sound scientific foundation, obtained the praise 
of both Newton and Locke, the latter of whom justly 
classed the author among those who, if not addmg much 
to our knowledge, “at least bring some new things to onr 
thoughts." In 1701 he resign^ hia hving, where his 
conduct had been most exemplary, to become deputy at 
Cambridge to Sir Isaac Newton, whom he diortly after- 
wards succeeded as Lucasian professor of mathematics. 
For several years Whiston continued to write and preach 
both on matheroatical and theological subjects with con- 
ridmable success} but his study of the Apostoliml Gon^ 
ttkvtkm had convinced him that Ananism was the creed 
of the primitive church ; and with him to form an opinion 
and to publish It wmre things almost simultaneous. Bis 
heterodoxy soon became notorioufi^ and in I7l0 he was 
deprived of his professorship and expelled the university. 
The rest of his life was spent in incessant controversy, — 
theological, mathematical, chronological, and miscellaneous. 
He vi^caied his estimate of the Apo^lical OtmMutima 
and the Arian views he had derived from them in hia 
Prmd^ Christumiy, published in 1711. In 1713 he 
produced a reformed liturgy, and in 1730 one of the most 
valimble of hia books, the Life of Sawuel Glarhe, While 
heretic^ on so many points, he was a firm believer in snp^ 
natural (^unstiamty, and frequently took the field in de- 
fence of prophecy and miracle, including auoinring the 
l^ck and touching for the king’s evil. His difiljVfl to 
rationalism in reli^ou also made him one of the numerous 
ol^omuts ©f Hoaoly’s Plawt Aixotmt of Me Lord^s Supper. 
He proved tb his own satisfaction that Canticles was 
apocr^hal and that iliaimch was not, He was ever press- 
ing his views of ecclesMacal govexiunfflit and discipline, 
derived from the Apot^ieol CoiistiliviionSf on the rulers of I 


the church, and was lost in sincere astonishment that they 
could not see the matter in the same light as himself. He 
assailed the memory of Athanasius with a virulence at 
least equal to that with which orthodox divines had treated 
Arina. He attacked Sir Isaac Newton’s chronological system 
with success , but he himself lost not only time but money 
m an endeavour to discover the longitude. Of all his 
Hingn1n.r opinions the best known is his advocacy of clerical 
monogamy, immortalised in the Yicar of Wakejidd Of 
all his labours the most useful is his translation of Josephus, 
with valuable notes and dissertations, which continues to 
be reprinted to this day. This appeared in 1736. His 
last “famous discovery, or rather revival of Dr Giles 
Fletcher’s,” which he mentions in his autobiography with 
infinite complacency, was the identification of the Tartars 
with the lost tribes of Israel About the same time (1747) 
he finally left the communion of the Church of England 
for the Baptist, leaving the church literally as well as 
figuratively by quitting it as the clergyman began to read 
the At.ba-nflsmn creed He died in London, at the house 
of his son-m-law, on 22d August 1762, leaving an auto- 
biography, which deserves more attention than it has re- 
ceived, both for its characteristic mdividuality and as a 
storehouse of cunous anecdotes and illustrations of the 
religious and moral tendencies of the age. It does not, 
however, contain any account of the proceedings taken 
against him at Cambridge, these having been published 
separately at the time. 

Wiiston IS a stritmg example of a not nnfreqnent phenomenon, 
the association of an entirely paradoxical bent of mind mth pio- 
ficiency in the exact sciences. He is still more interesting as ex- 
emplifying a less ordina r y observation, the possibilily of amvmg 
at rationaJSstic condnsions in theology without the slightest tincture 
of the rationahstic temper. His condusions were in many respects 
those of the latitudinarian divines of his day ; but anything more 
unlike the processes by which they attained -Oiese, or the spmt in 
which they supported them, would be difficult to imagme He was 
not only paradoxical to the verge of crazmess, bnt intolerant to the 
verge of bigotry “I had a mind,” he says, “to hear Dr Gill 
preach. But, being informed that he had written a folio book on 
the Canticles, I dedined to go to hear him ” This moral and in- 
tellectual nnreason effectuaJly destroyed the weight otherwise due 
to his erudition and acuteness, and left nothing reoommendable for 
imitation m his conduct as a whole, except his passion for truth and 
his heroic disinterestedness,— virtues m which few have rivalled him, 
though some may have exhibited them less ostentatiously. 'When 
not engaged m controversy he was not devoid of good sense He 
often saw men and things very clearly, and some of his bon-mots 
are admuable, 

WHITBY, a seaport and watenng-place in the North 
Eidmg of Yorks h ire, England, is picturesquely situated on 
both banks of the Esk, at its entrance into the North Sea, 
and on the North-Eastern Railway, 247| miles north of 
London and 66 north-east of York The river is crossed 
by a brieve which opens in the centre to permit the passage 
of vessels. The old parts of the tovm present a very 
antique and picturesque appearance, with narrow, steep, 
and irregular streets and plain old-fakhioned houses, while 
the modem portion, included chiefly in West Cliff, possesses 
the usual (ffiaracteristics of a fashionable watering-place. 
Of the old abbey all that now remains are the ruins of 
the chuxe^ occupying the site of the old Saxon building, 
but exhibiting no traces of remains earlier than the 12 th 
centr^. Tihe oldest portion is the choir, which is Early 
Engli^ } the transept also is Early English but of later 
date } and the nave is rich Decorated The west side of 
the nave fdl in 1763 and the tower in 1830, On the 
south side are foundations of cloisters and domestic build- 
ings. ^ Adjoining the abbey is Whitby Hall, built by Sir 
Francis Cfiiolmley about 1680 from the of the 

monastic buildings, enlarged and fortified by Sir Hugh 
Cholmley about 1635, and restored within recent years. 
A little below the abbey is the parish, church of St Mary, 
at first Norman, which still retrins some portions of the 
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original building, but owing to a variety of alterations I given to Hugh, earl of Chester, -svho sold them to William do Percy, 
and reconstructions at different jreriods presents a very 10^4 the restoration of the abbey was begun by Eeinfrid, who 
incongruous appearance. The principal public buildings ^ soldier in the Comiueror’s army. In 1539 the abbey 

are the tnwn-ball the mnqpnm +ho a+. lands were surrendered to the crown, and in 1555 were pnr- 

the town hail, the museum, the public baths, fet Hilda’s chased by Sir Richard Cholmley. Whitby obtained the gi-ant of 
Jlail, the temperance hall, and the sea-side home. Pre- a market from Henry II., and of a fair from Henry TI. It was 
vious to 1632 the piers of the harbour were constructed created a parliamentarj'- borough in 1832, but in 1886 it was in* 


of wood, but in that year a west pier of stone was con- AVhitby division of the North Riding, 

structed by Sir Hugh Cholmley. Under an Act of Parlia- WHITE, Gilbert (1720-1793), the natural historian of 
ment obtained in 1702 the west pier was reconstructed Selborne, was bom on 18th July 1720 in the little Hamp- 
and the east pier greatly improved. Lately further im- shire village which his writings have rendered so familiar 
provements have been in progress, including the dredging to aU lovers of either books or nature. He was educated 
of the river and the extension of the quay to permit at Basingstoke under Warton, father of the poet, and sub- 

- M*— sequently at Oriel College, Oxford, where he 

11 ** obtained a f ellow%ship (1 7 44). Entering upon 

^ country curacy in 1753, he returned to 
Selborne in 1755, where he seems soon to 
discontinued his ministrations. He 
obtained a sinecure living from his college 
father’s death in the 
became curate of the neigh- 

/ fs^L declined valuable livings elsewhere, until 
1784, when he returned to the curacy of ' 
^^^^===4/ Selborne, and there ministered until his death 

i 26th June 1793, He was never married. 








His daily lEe was practically unbroken by any 
great changes or incidents ; for nearly half a cen- 
tury his pastoral duties, his watchful country walks, 
the assiduous care of his garden, and the scrupulous 
l)Osting of his calendar of observations made up the 
essentials of a full and delightful life, but hardly 
of a biography. At most we can only fill up the 
portrait by reference to the tinge of simple old- 
fashioned scholarship, which on its historic side 
made him an eager searcher for antiquities and 
among old records, and on its poetic occasionally 
stuTed him to an excursion as fai’ as that gentlest 


the landing of fish close to the railway station. In 1886 
the number of vessels that entered the port was 384 of 
48,439 tons, the number that cleared 371 of 48,504 tons. 
The chief exports are jet ornaments and iron, but the 
shipping trade is on the decline; in fact the town is 
being gradually transformed into a fashionable watering- 
place. The manufacture of alum, by which iu the reigti 
of Elizabeth the foundations of its prosperity were laid, is 
now' discontinued. The introduction of iron ship-building 
has also affected an industry (the building of wooden ships) 
for which Whitby was at one time famous ; it was here that 
the ships for Captain Cook’s voyages were built. In 1886 
the number of vessels built at the port was 3 of 1356 tons. 
Whale-fishing, established in 1763, began to decline in 
1823, and was abandoned in 1837. The only manufacture 
that maintains its importance is that of jet ornaments, 
peculiar to the town, and made from time immemorial from 
a variety of petrified wood found towards the bottom of 
the Upper Lias. The fishing industry, owing to improved 
railway communications, has been progressive within late 
years. In 1886 it employed 231 boats of 1830 tons. 
'ViTiitby is an important herring fishing station. The popu- 
lation of the urban sanitary district (area 2008 acres) was 
12,460 in 1871 and 14,086 in 1881. 

Whitby was called by the Saxons StreomhaTh, but in Domesday 
the name occurs as Whitteby or the “white town.” It owes its 
origin to the foundation of a monastery by Oswy, king of Northum- 
bria, in 658, in fulfilment of a vow for a victory gained over Bing 
Peuda, The monastery embraced an establishment both for nnns 
and for monks of the Benedictine order, and under Hilda, a grand- 
niece of Edwin, a former king of Northumhiia, acquired high 
celebrity. In 664 it was the meeting-place of a synod held under 
the presidency of Oswy to determine the time of keeping Easter and 
the shape of the religious tonsure. In 857 the town and abbey 
were destroyed by the Danes, after which they lay waste for upwards 
of 200 years. At the Conquest they belonged to Gospartic, earl of 
Northumberland, whose lands were confiscated by William and 


slope of Parnassus inliabited by the descriptive muse. Hence we 
are thrown back upon that correspondence with brother naturalists 
which has raised his life and its influence so far beyond the common- 
place, His strong naturalist tendencies are not, however, properly 
to be realized without a glance at the history of his younger brothers. 
The eldest, Thomas, retired from trade to devote himself to natural 
and physical science, and contributed many papers to the Royal 
Society, of which he was a fellow. The next, Benjamin, became 
the publisher of most of the leading works of natural history which 
appeared during his lifetime, including that of Ms brother. The 
third, John, became vicar of Gibraltar, where he accumulated much 
material for a work on the natural history of the rock and its neigh- 
bourhood,, and canned on a scientific correspondence, not only with 
his eldest brother, hut with LiniiEeiis. The youngest, Henry, who 
died soon after entering the church, is mentioned as having engaged 
in meteoi-ological observations. The sister’s son, Samuel Barker, 
also became in time one of White’s most valued correspondents. 
With other naturalists, too, he had intimate relations : with 
Pennant and Daines Barrington he was in constant correspondence, 
often too with the botanist Lightfoot, and sometimes with Sir 
Joseph Banks and others, while Chandler and other antiquaries 
kept alive his historic zeal. At first lie was content to furnish in- 
formation from which the works of Pennant and Barrington largely 
profited; hut gradually the ambition of separate authorship de- 
veloped from a suggestion thrown out by the latter of these writers 
in 1770. The next year White sketched to Pennant the project of 
“ a natural history of my native parish, an aimiishistor ko-natumlis, 
comprising a jonraad for a whole year, and illustrated with large 
notes and obseiwations. Such a beginning might induce more able 
naturalists to write the history of various districts and might in 
time occasion the production of a work so much to be wished for, 
a full and complete natural history of these kingdoms.” Yet the 
famous Natural Sistory of Selborne did not appear until 1789. It 
was well received from the beginning. 

To be a typical parish natural history so far as completeness or 
order is concerned, it has of course no pretensions ; batches of 
letters, an essay on antiquities, a naturalist’s calendar, and mis- 
cellaneous jottings of all kinds are hut the un systematized material 
of the work proper, which w'as never written. Yet it is largely to 
this very piecemeal character that its popularity has been due. The 
style has the simple, yet fresh and graphic, directness of all good 
letter writing, and there is no lack of passages of keen observation, 
and even shrewd interpretation. White not only notes the homes 
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and -ways, tlae times and seasons, of plants and ommolsj-^om- 

S ig, for instance, the different ways m which the squirrel, the 
-mouse, and the nuthatch eat their hazel-nuts,— or watches the 
migrations of bir^ which were then only beginning to be properly 
lecorded or understood, but lie knows more than any other observer 
until Darwin about the habits and the usefulness of tibe earth- 
worms, and 13 as certain as the latest physicists that plants distil 
dew and do not merely condense it The book is also interestmg as 
having appear^ on the borderland between the medheval and the 
modem school of natural history, avoiding the uncritical blundering 
of the old Encyclopffidista, without entering on the technical and 
analytic character of the opening age of separate monographs 
iloreover, as the first book which raised natural history into the 
region of literature, much as the G(y)npleat Aiigler did for that 
gentle art, we must affiliate to it the more finished products 
of later writers like Thoreau or Jefferies. Yet, while these are 
essential ments of the hook, its endearing charan hes deeper, in 
the sweet and ViTidly personality of the author, who ou his rambles 
gath^ no spoil, but watches the birds and field-mice without 
disturbing them from their nesia, and qmetly plants an aeom 
where be^mks an oak is wanted, or sows beech-nuts in what is now 
a stately row. He overlows with anecdotes, seldom indeed gets 
beyond the anecdotal stage, yet from this all study of nature must 
begm , and he sees everywhere intelligence and beauty, love and 
soeiahty, where a later view of nature insists primarily on mere 
adaptation of interests or purely oompetitiTe struggles The en- 
cycmpsedic interest m natme, althon^ in White’s day cnlmmat- 
ing in the monumental synthesis of Buffon, waa also disappearing 
before ihe analytic specialisiu inaugurated by Lmneeus , yet the 
catholic interests of the simple naturalist of Selhome fully reappear 
a century later in liie greater naturalist of Down 

WHITE, Joseph Blaitco (17T5-1841), author, was bom 
at Seville on 11th July 177 S. Ho was educated for the 
Roman Cathohc priesthood, but after his ordination 
doubts as to the principles of Catholicism led him to 
escape from Spain to England (1810), where he ulti- 
mately entered the Established Churc^ having studied 
theology at Oxford and made the friendship of Arnold, 
Hewmon, and Whately. He became tutor in the family 
of the last-named when he was made archbishop of Dublin 
(1831). While in t-bia position he embraced Unitarian 
views j and he found an asylum amongst the Unitarians 
of Liverpool, where he died on 20th May 1841. 

TTiq principal wntiiigs are Bdblado's Lett&rs from. Sjpain, 1822 , 
Evidence against Caffiolicwm., 1825 , Second Travels of an Irtidi 
Gentleman tn Search of a Edigion, 1834 ; Observations an Seresfg 
and Ordiodoxy, 1886 They all show hterary abihty, apd were 
extensively re^ in tiieir day It is probable that his name will 
he longest known in the world of letters hy his sonnet addressed 
To Night (** Mysterious n^bt 1 when our first parent knew ”), which 
has found its way into amost all the recent anthologies, and was 
spoken of hy his contemporaries, Hunt and Coleridge, as one of 
the finest m En^h or indeed in any language 
See ’I4/k Sep JoaqA Blanco m,Ui, written.^ Mnsetf, v)Wi fortUms (fhU 

Otff tqpowfeaofr, edited hy Joan HamUtott Taom, Iiondoa, 184fi 

WHITE, Bobebjc (1645-1704), engraver and draughts- 
man, vraa bom in London in 1645. He studied engraving 
under David Log^m, for whom he executed many architec- 
tural subjects } his early works also include landscapes 
and engraved title-pages for books. He acquired great 
skill in portraiture, his works of this class being commonly 
drawn with the black-lead pencil upon vellum, and after- 
wards excellently engraved in hue. Portraits executed in 
this manner he marked “ ad vivum," and they are prized 
by coUeetors for their artistic merit and their authenticity. 
Yirtuo catalogued 275 portrait engravings by White, in- 
cluding the likenesses of many of the most celebrated per- 
sonages of his day ; and nine portraits engraved in mezzo- 
tint are assigned to him hy J. Chaloner Smith. White 
died at Bloomsbury, London, in 1704. 

His son, Gfeojge White, who was bom about 1671 and died about 
17 34, is aiW fa iown as an engraver and portrait-painter 
WHITEBAIT, the vernacular name of a small Glnpeoid j 
fish which appears in large shoals in the estuary of the 
Thames during the sumniear months, and is held in great 
esteem as a d^cacy for He table. As to whether or not 
it is a diaticct form, He opinions of naturalists have been 
divided ever since their attrition was ditected to the 
quMtiou. Pennant and Bhaw believed it to be some kind I 


of Cyprinoid fish, similar to the bleak, whilst Donovan, 
in his Natural History of British Fishes (1802-8), misled 
by specimens sent to him as whitebait, declared it to be 
the young of the shad. In 1820 Tarrell proved conclu- 
sively that Donovan’s opinion was founded upon an eiror; 
unfortunately he contented himself with comparing white- 
bait with the shad only, and in the end adopted the opinion 
of the Thames fishermen, whose interest it was to represent 
it as a distinct adult form; thus the whitebait is introduced 
into Yarrelis History of British Fishes (1836) as Clupea 
(Uba. The Erench ichthyologist Yalenciennes went a step 
further, declaring it to he not only specifically hut also 
genetically distinct from all other Clupeoids. On ex- 
amining the specimens of Clupea alba which passed from 
Yarrell’s collection into the British Museum, the present 
writer found them to be the young of the common her- 
nng {Gatal Fish. Bnt Mus., vii p 416, 1868) ; and this 
conclusion was fully borne out by visits to the Thames 
boats and by an examination of their captures on the spot 
The bulk of the whitebait caught consists, in May and 
June, chiefly of the fry of herring, mixed with a number of 
shrimps, gobies, sticklebacks, pipe-fishes, young flounders, 
and an occasional sprat. But, the Thames being unequal 
to the supply of the large demand for this delicacy, large 
quantities of whitebait are now brought to London and 
j other markets from many parts of the coast. They fre- 
quently consist of a much greater proportion of young 
sprats the fish obtained from the Thames , and they 
sometimes prove a valuable mine for the collector, who 
may find mixed with them .pelagic animaJs (such as the 
smaller kinds of CephaJopods) which are not at all, or 
hut rarely, met with at the mouth of the Thames or on 
the south coast generally In tunes past whitebait were 
considered to be peculiar to the estuary of the Thames ; 
and, even after the specific identification of Thames white- 
bait with the young of the herring from other localities, it 
waa still thought that there waa a distinctive superiority 
in the condition and flavour of the former. It is possible 
that the young herrings find in the estuary of the Thames 
a larger amount of suitable food than on other parts of 
the coast, where the water may he of greater purity, but 
poss^es less abundance of tiie minute animal life on 
which whitebait thrive. Indeed, Thames whitebait which 
have been compared with young herrings from the mouth 
of the Exe, the Cornish coast, Menai Strait, and the Eirth 
of Forth seemed to be better fed; but, of course, the 
specific characteristics of the herrmg, — into which we need 
not enter here, — ^were nowise modified. 

The fry of fishes is used as an article of diet in almost 
every country ! in Germany the young of various species 
of (^nnoids, in Italy and Japan the young of nearly 
every fish capable of bemg readily captured m sufficient 
numbers, in the South Sea Islands the fry of Teuthis, 
in Hew Zealand young Galaanas are consumed at certain 
seasons in large quantities , and, hke whitebait, these fry 
bear distinct names, different from those of the adult fish, 

■Wiitstait fishing in the Thames lasts from the end of March to 
September The majority of the fish caught at the hogmning of 
spring are about two inches long ; as die season advances the pro- 
portion of larger specimens becomes greater, dthougb very small 
ones occur abundantly throughout the season, — thus apparently 
oonfiiming the opinion of those who mamtain that the herring is 
in its pawning not bound to any particular month. Whitebait 
are caught on the fiood-tide from boats moored m from 8 to 
6 fathoms of water. The net used is a bag some 20 feet long, 
narrow and small-meshed towards the tail-end, the mouth bemg 
kept open in the direotion of the advanomg tide by a framework 
S or 4 feet square. It is placed alongside the boat and snnk 
to a d^th of 4 feet below the surface j from time to time the 
end of the bag is lifted into the boat, to empty it of its contents. 
The “sdhoolB^’ of whitebait, advanomg and retinug with the tide 
for days and probably for weeks, have to run the gauntlet of a 
dozm of these neta and therefore get verv much thinned in num- 
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ber by tbe end of the season. "WTien the vie^ commenced to gnn 
ground that whitebait were young herring, the question arose 
Tvhether or not the immense destruction of the young brood caused 
by this mode of fishing miunously affected the &hery of the 
matiue herrmg This undoubtedly it does , but, since it has been 
ascertained that the herring is much more restncted in its migra- 
tions than was formerly believed, and that it merely moves from the 
feedmg-grounds m tbe depth of the ocean to the shallower spawn- 
ing-grounds of the neighbouring coast, the injury, such as it is, 
must be local and limited to the particular distnct m which the 
fislung for whitehait is methodically practised. 

WHITEFIELD, or Stand, a large manufacturing village 
of Lancashire, England, in the township of Pilkington, is 
situated a short distance from the Eadcliffe Bridge station 
on the Lancashire and Yorkshire Eailway, 6^ miles north 
of Manchester and 196 from London. It possesses a 
number of fine villas inhabited by Manchester merchants 
The church of All Saints, commonly called Stand church, 
was erected in 1826 from the designs of Sir Charles Barry. 
There is a school founded and endowed by Henry Sid dal 
in 1688 "Whitefield has risen into importance since 1829. 
There are coal mines in the neighbourhood, and cotton- 
spinning and hand and power loom weaving are earned on. 
The population of the urban sanitary djistrict (area 2048 
acres) was 9054 m 1871 and 9616 in 1881. 

A fami^ of tbe name of Pilkington was settled at Pilkington 
Tower or Stand soon after the Conqueat, Leonard Pilkmgton beiim 
mentioned as lord of the manor m the tenth year of* Henry 1 
The manor of Pilkmgton was granted to the earl of Derby by Henry 
YII after the battle of Bosworth. The old hall of the Rll^g- 
ton family, called Stand Hall, existed as recently as 1848. On the 
foundation stone was the date 1680 

WHITEFIELD, O-EOEai: (1714-1770), one of the most 
eloquent of pulpit orators, was born on 16th December 
1714 at the Bell Inn, Gloucester, of which his father was 
landlord. At about twelve years of age he was sent to the 
school of St Mary de Crypt, Gloucester, where on account 
of his skill in elocution he was chosen to perform in a 
piece acted before the corporation of the school He nlan 
became very fond of reading plays, a circumstance which 
probably had considerable influence on Ms subsequent 
career, for his eloquence was essentially dramatic in its 
character. At the age of fifteen he was taken from school 
to assist his mother in the public-house, and for a year n-ud 
a half was a common drawer. He then a gfliri returned to I 
school to prepare for the university, and m 1733 entered 
as a servitor at Pembroke College, Oxford.^ There he 
came under the influence of the Methodists (see Wesley), 
and entered so enthusiastically into their practices aTid 
habits that he was attacked by a severe illnefM, which com- 
pelled him to return to his native town. His sincere 
and enthusiastic piety attracted the notice of Dr Benson, 
bishop of Gloucester, who ordained him deacon on 20th 
June 1736. Having in the following week returned to 
Oxford and taken his degree, he began an evangeliang 
tour in Bath, Bristol, and other towns, his eloquence at 
once attracting immense multitudes. In 1736 he was 
invited by W^ey to go out as a missionary to Georgia, 
and went to London to wait on the trustees. Before set- 
ting sail he preached in some of the principal London 
churches, and so rapidly did the fame of his eloquence 
spread that crowds began to assemble at the church doors 
long before daybreak. Several of the sermons which he 
then preached were published “at the request of the 
hearers.” On 28th December 1737 he embarked for 
Georgia, which he reached on 7th May 1738. After three 
monihs’ residence there he returned to Englaaid to receive 
priest’s orders, and to raise contributions for the support 
of an orphanage. He was, however, coldly received by the 
clergy generally, and began to preach iu the open air. At 
Bristol his addresses to the colliers soon attracted crowds, 
which were latterly estimated to exceed 20,000 persons. 
Whitefield’s voice was so powerful that it penetrated to the 1 
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utmost limits of the crowd. His fervour and dramatic 
action held them spell-hound, and his homely pathos soon 
broke down all barriers of resistance “ The &st discovery 
of their being affected,” he says, “was by seeing the white 
gutters made by their tears, which plentifully fell down 
their black cheeks.” In 1738 an account of Whitefield’a 
voyage from London to Georgia was published without 
his knowledge In 1739 he published Ms Journal from 
his arrival in Savannah to his return to London, and also 
his Journal from his arrival in London to his departure 
thence on his way to Georgia As his embarkation was 
further delayed for ten weeks he published A Continua- 
tion of the Rev. Mr WhitefieUs Jotirnal during the time he 
was delayed in England hy the Embargo, His unfavour- 
able reception in England by the clergy led him to make 
reprisals. To Dr Trapp’s attack on the Methodists he pub- 
lished in 1739 A Preservative against Unsettled Potions, in 
wMch the clergy of the Church of England were rather 
bitterly denounced ; he also published shortly afterwards 
Thv Sjnrit and Doctrine and Lives of our Modem Clergy ^ 
and a reply to a pastoral letter of the bishop of London 
m which he had been attacked. In the same year ap- 
peared Sermons on Yarious Subjects (2 vols.), the Chuich 
Companion, or Sermons on Several Subjects, and a recom- 
mendatory epistle to the Life of Thomas Halyburton. He 
again embarked for America in August 1739, and remained 
there two years, preaching m all the principal towns 
While there he pubhshed Three Letters from Mr White- 
field, in which he referred to the “mystery of iniquity” 
in Tillotson, and asserted that that divine knew no more 
of Christ than Mohammed did 
Dunng his absence from England Whitefield found that 
a divergence of doctrine from Calvinism had been intro- 
duced by Wesley ; and notwithstanding Wesley’s exhorta- 
tions to brotherly kindness and forbearance he withdrew 
from the Wesleyan communion Thereupon his friends 
built for him near Wesley’s church a wooden structure, 
which was named the Tabernacle In 1741, on the invita- 
tion of Balph and Ebenezer Erskine, he paid a visit to 
Scotland, commencing his labours in the Secession meeting- 
house, Dunfermline. But, as he refused to limit his minis- 
trations to one sect, the Seceders and he parted company, 
and without their countenance he made a tour through 
the principal towns of Scotland, the authorities of which 
in most instances presented him with the freedom of the 
burgh, in token of tkeir estimate of the benefits to the com- 
munity resulting from his preaching. From Scotland he 
went to Wales, where on 14th November he married Mrs 
James, a widow. The marriage was not a happy one. On 
his return to London he preached to the crow^ in Moor- 
fields during the Whitsun holidays with such effect as to 
attract nearly all the people from the shows. After a second 
visit to Scotland, June to October 1742, and a tour through 
England and Wdes, 174244, he embarked m August 1744 
for America, where he remamed till June 1748, On his 
return to London he fonnd his congregation at the Taber- 
nacle dispersed ; and his circumstances were so depressed 
that he was obliged to sell his household furniture to pay 
Ms orphan-house debts. Haviug, however, made the ac- 
quaintance of the countess of Huntingdon, he soon fonnd 
Ms pecuniary affairs on a better footing. The conntess 
appomted him one of her chaplains, built and endowed 
CMvinistic Methodist chapels m various parts of the 
coimtry, and erected a college for the training of candi- 
dates for the ministry. The remainder of WMtefield’s life 
was spent chiefly in evangelizing tours in Great Britain, 
Ireland, and America. It has been stated that “in the 
compass of a single week, and that for years, he spoke in 
I general forty hours, and in very many sixty, and that to 
I thousands.” Ou Ms return from America to England for 
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the last time the change in his appearance forcibly im- 
pressed Wesley, who wrote in his Journal , “ He seemed to 
be an old man, being fairly worn out in his Master’s ser- 
vice, though he had hardly seen fifty years.” When health 
was failing bim hs placed himself on what he called “ short 
allowance,” preaching only once every week day and thnce 
on Sunday. In 1769 he returned to America for the 
seventh and last time. He was now affected by a severe 
asthmatic complaint, but to those who advised hun to take 
some rest, he answered, “ I had rather wear out than rust 
out.” He died on the 30th September 1770 at Newbu^, 
New England, where he had arrived on the previous evening 
with the intention of preachmg next day. In accordance 
with his own desire he was buned before the pulpit in 
the Presbyterian church of the town where he died. 

Whitefield, says Leeky, “ was chiefly a creature of impulse and 
emotion. He had very little logical skiH, no depth or ran^ of 
knowlega, not much self-restraint.” He possessed neither Weald’s 
orgammig power, nor his personal authority and mfl.nenee Kis 
one talent was his gift of popular oratory, the secret of which was 
his command of dear and direct English, his remarkable elocution- 
ary and dramatic ddll, and his passionate fervour and simple 
pathos. His printed works convey a totally inadequate idea of Ms 
oratoneal powers, and are all in fact below mediocrity They ap- 
peared in a collected form m 1771-72 in seven volumes, the lait 
containing Memoirs of his Lyfs^ by Dr John Gillies. His Ldiers, 
1784-70, were comprised in vols. n, li, and m. of his Works and 
were also published separately. His Select Works, with memoir by 
J, Smith, appeared in 1860, 

SeealBo Phflfp’s WhiUfOas Lifisand Tima, 1887 ; Tyerman’a Lift ofWhiieMd, 
I8T6-77 , and L ecky*s mslOTy of England, toI. iJU (T F H ) 

WHITEFISH IS a collective name applied in different 
conntries to very different kinds of fredivra,t6r fishes, which, 
however, have this in common, that their body is covered 
with regularly arranged silvery scales, without spots or omar 
mental colours. Thus the numerous European species of 
the CSyprinoid genus Leueiscm are frequently comprised 
under the nftme of ‘‘Whitefidbi,” whilst in North America 
this term is in general use for the various species of the 
Salmonoid genus Goregoma, which abound in every lake 
and river of Canada and the northern parts of the fTuited 
St ates, 

W HITEHAVEN, a parliamentary borough of England 
and the principal seaport of Cumberland, is situated at 
the extremity of the Solway Firth, facing the Irish Sea, 
41 mil^ south-west of Carlisle and 304 north-west of 
London, It is connected by a branch line with the 
London and North Western B^way. The town is built 
chiefly in a valley overlooked by high grounds on the 
north and south. The streets are spacious, with handsome 
shops. The principal public bmldm^ are the town-hall, 
<a>r^room, custom-house, police office, theatre, baths, free 
library, infirmary, and di^ensary. The harbour is pro- 
tected by two stone piers ; the wek pier (erected 1824^9) 
is 965 feet long, and the north pier (1837-41) 918 feet 
There is daily communication with laverpool, Glasgow, 
Belfast, Dubhu, and the Isle of Man. The town has 
an import trade from America, the Baltic ports, France 
Spam and Portugal, and the Mediterranean. The princi- 
pal exports are coal, pig iron, lime, freestone, and grain. 
The number of vessels that entered the port in 1886 was 
2377, of 269,811 tons, the number that cleared 2297, of 
267,025 tons. Iron ^bip-building is carried on, but the 
number of vessels built in 1886 was only 2 of 2406 tons. 
The othei; principal industries are engineering, brass- 
founding, boilear-mafcing, brick and earthenware manu- 
faeturi^, and dyeing. There are two large collieries, one 
extending abcmt miles under the sea, Fishing is carried 
on to a fflualt extent, the number of boats engaged in 1886 
being IS of 441 tons. The population of the urban sani- 
tary district (area* 679 acres) was 18,243 in 1871 and 
19,295 in 1881. 

Whitehavan owes it» name to the light colour of the rooks 
adjoining it. In the reign of Heniy I. ^ manor formed part of 
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the monastery of St Mary’s at York, to which the pnory of St Bees 
belonged. In 1599 the manor of St Bees was purchased from Sir 
Thomas Chaloner by General Lowther and Thomas Wybergh, and 
the whole in 1644 came mto the possession of Sir John Lowther, 
TimlRr whose ansTJioee the town advanced with great rapidity 
From Charles II the Lowthers obtained an additional grant of 160 
acres, now partly included in the town, soon after which moans were 
taken greatly to improve the harbour By Acts passed in the 7th 
and 11th years of Queen Anne’s reign tiie town is governed by 
twenty -two trustees elected tnennially. The earl of Lonsdale, 
whose castle adjoins the town, la lord of the manoi. 'Whitehaveu 
'has returned one member to parliament since 1832. 

WHITELOOKE, Btjxsteode (1606-1676), son of Sir 
James WMtelocke, a justice of the King’s Bench, was 
bom at London, on 2d August 1605. He was educated 
at Eton and afterwards at Merchant Taylors’ School, 
London. In 1620 he entered St John’s College, Oxford 
In preparing for the bar he became acquamted with 
Selden, who aided him in his studies and gave him the 
use of his hbrary. Whitelocke sat for St^ord in the 
parliament of 1626, and in the conrse of that year was 
called to the bar. In 1630 he married a daughter of 
Alderman Bennett. During the years that followed he was 
in the favour of Laud, He was not a man likely to raise 
dmturbances m church and state ; and he took an active 
part in the preparation of the law of Court Masque after 
Prynne’a condemnation in 1634, not long after which his 
wife died. Before the year was out he made a runaway 
match with the sister of Lord Willoughby of Parham. 

When the troubles began Whitelocke’s cautious nature 
: led him to distrust Laud, though he kept himself from all 
communication with the Scots, In the Long Parliament he 
represented Great Marlow, and took part in the impeach- 
ment of Strafford. Later on he did his best to avert a civil 
war, but prudently remamed at Westminster instead of 
joining the king When the Eoyahsts advanced after Edge- 
hill, ids house, Fawley Court, was pillaged by the soldiers 
When attempts were subsequently made to open negotia- 
tions with the king, he became a leading member of the 
peace party, though, as he tells us himself, he “ kept fair 
with other leading men of the House, as Mr Pym, 
Hampden, and the rest, and would not entirely engage in 
any party, which made him the more courted by all ” He 
was one of the commissioners appointed to carry the terms 
of the Parhament to Oxford in May, and drew on himself 
STMpicions of too close intercourse with the king. Having 
at ^6 close of 1644 taken part in a conference between some 
of the Scots and the English Presbyterians, his advice 
did much to frustrate a proposal for a parliamentary accusa- 
tion of CromweU On ibe other hand, he spoke in the Com- 
mons against the Self-Denying Ordinance. He was again a 
commissioner in the negotiation with the king at Uxbridge 
early in 1646. Whitelocke was present at the siege of 
i Oxford in 1646, and was on excellent terms with Fairfax 
I and Cromwell, Later in the year he opposed an ordi- 
nance for punishing heretics. His common-sense seems to 
have rallied him to the tolerationists, and he took their 
side m opposing the divine right of presbytery and in 
getting rid of ^e Scottish army. In 1647 he tried to 
moderate the opposition of the Presbyterians to the army, 
but as usual he did not throw himself violently on either 
side. In 1648 he was named a commissioner of the great 
seal. He was much troubled at the attack on the House 
of Commons by Pride’s “ purge,” but he did not resign his 
p(wt. He refused to have anything to do vrith the king’s 
trial j but he accepted a commissjonership of the new great 
seal of the commonwealth after the king’s execution. Both 
before the trial and afterwards he was on intimate terms 
with Cromwell. In May 1649 his second wife died. In 
January 1650 he proposed to Lady Hungerford, but, being 
refused by her, he was married in the following August to 
the widow of Alderman Wilson, 'Whitelocke was now a 
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member of the council of state, striving to keep on good 
terms with all parties. After Cromwell’s return from the 
Scottish war m 1651 ‘Whitelocke was much consulted by 
him , but he gave offence by suggesting a restoration of 
the young king. After the dissolution of the Long Parha- 
ment in 1653 he was sent as ambassador to Sweden, as he 
thought, merely to get him out of the way. Eetuming 
in July 1654, he was chosen member of the first parliament 
of the Protectorate by the county of Buckingham, and he 
again became a commissioner of the great seal. In May 
1666, after the dissolution of that parliament, he refused 
to execute an ordmance made by the Protector and council 
only for the reform of Chancery, and was consequently 
dismissed in June, but was soon afterwards appointed com- 
missioner of the treasury. He again sat for Buckingham- 
shire m the second Protectorate parliament m 1657, and 
took an active part in forwarding the Humble Petition and 
Advice In December he was appointed one of Crom- 
well’s lords. 

After CromweU’s death Whitelocke raUied to his son, 
and in January 1659 was again a commissioner of the 
great seal After Kichard’s fall he sat in the council of 
state, and when the Rump was turned out by the soldiers 
he accepted an appointment to the army’s committee of 
safety On 1st November he became keeper of the great 
seal j but on the return of the Rump he thought it prudent 
to go mto hiding. Monk’s arrival delivered him from his 
fears ; but, when the Convention Parliament was chosen, 
he, characteristically “ foreseeing what would come to pass, 
did not think fit to labour to be a Parhament man,” Of 
course he accepted the Restoration and was included in the 
Act of Obhvion. He died at his seat at Chilton m Wilt- 
shire in 1675 

W HITETHRO AT, a name commonly given to two 
species of little birds, one of which, the Motadlla sylma 
of Lmnseus and Sylvia mfa ^ ov S cinerea of some recent 
authors, is regarded as Hie type, not only of the genus 
Sylvia, but of the so-caUed Family Sylviidss {cf. Wabblbb) 

Very widely spread over Great Britain, in some places tolerably 
common, and by its gesticulations and song rather conspicuous, it 
is one of those birds which has gained a fanuhar nickname, and 
“ Peggy Whitethroat ” is the anthropomorphic appellation of sdiool- 
hoys and milkmaids, though it shares “ITettle-creeper " and other 
homely names with perhaps more than one congener, while to the 
writers and readers of hooks it is by way of distinction the Greater 
■Whitethroat. The song of this bird, except by association with the 
season at which it is uttered, can scarcely be called agreeable, some 
of its notes being very harsh ; but the performer may be seen to be 
always in earnest, erecting the feathers of hia crown, puffing out 
those of his throat, shaki^ his wings, and making other rapid 
movements expressive of his feelings. Occasionally he will deliver 
his song as he flies up in a peculiar fashion, descnbmg small circles 
m the air, stopping with a jerk, and then returning to the spot 
whence he arose. 

The Lesser "Whitethroat, Sylvia curruca,^ is both in habits and 
plumage a much less sightiy bird • the predominaut reddi^ brown 
of the upper surface, and especially the rufous edgmg of the wing- 
feathers, that are so distinctive of its larger congener, are wanting, 
and the whole plumage above is of a smoky-grey, while the bird in 
its movements IS never obtrusive, and it rather shuns than courts 
observation, generally keeping among the thickest foliage, whence 
its rather monotonous song, uttered especially m sultiy weather, 
may he continually heard without a glunpae of the vocalist being 
presented. The nests of each of these species are very pretty works 
of art, firmly built of bents or other plant-stalks, and usually lined 
with horsehair , hut the sides and bottom axe often so finely woven 
as to he like open basket-work, and the egg^ flashed, spotted, or 
sti’eaked with ohve-brown, are firequentiy visible from beneath 
through the interstices of the fabric. Tms style of nest-bmldmg 
seems to be common to all the species of the genus Sylvia, as now 
restiicted, and m many districts has obtamed for the builders the 

^ Tins specific term has been very constantly but most maccuratdy, 
not to say absurdly, used for a very different bird, the Ghiffohaff (c/ 
[Wdlow] Webn) Its only proper application is to the Whitethroat 

* Of course this is not the ewmica of ancient writers, that bemg 
almost certainly the Hedge-Sparrow (s^ Spabbqw), the ordinary dupe 
of the Oudiow. 
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name of Hay-Jack,” qmte without reference to the kind of bird 
which puts the nests together, and thus is also apphed to the 
Blackcap, S aincapilla, and the Garden-Warbler — this last being 
merely a book-name — S sahcana {S horteiisis of some wiitera).* 
The former of these deserves mention as one of the sweetest songsteis 
of Great Bntaiu, and fortunately it is very generally distnbuted 
in summer To quote the praise bestowed upon it, in more than 
one passage, by Gilbert White would here be superfluous. The 
name Blackcap is applicable only to the cock bird, who further 
diffetu from his brown-capped mate by the iimify of his ashy-grey 
upper plumage ; but, notwithstanding the marked sexual difference 
m appearance, he takes on himself a considerable share of the 
duties of incubation, and has been declared by mora than one 
writer to smg while so employed — a statement that seems hardly 
credible. All these four birds, as a rule, leave Grea^; Britain at the 
end of summer to winter in the south * Two othei species, one 
certamly helongmg to the same genus, S orphca, and the other, 
S rnsoria, a somewhat aberrant form, have occurred two or three 
times m Great Britain. The rest, numbermg perhaps a dozen, 
must be passed over. 

Nearly allied to Sylvia, if mdeed it can be properly separated, is 
Mdizophilua, which consists of two species, one of them the cunoua 
Daitford Warbler of English writers, M. undatus or yromneiahs 
This IS on many accounts a very mteresting bud, for it is one of 
the few of its family that wmter in England,— a fact the more 
remarkable when it is known to be migratory m most parts of the 
Continent. Its distribution m England is very local, and chiefliy 
confined to the southern counties, where through causes very m- 
snfilcientiy known it has of late years become so scarce that its 
extemunation seems probable. It is a pretty little dark-coloured 
bird, which here and there may he seen on furze-gi’own heaths from 
Kent to Cornwall In spasmodic gesticulations the cock surpasses 
the Whitethroat , but these feats are almost confined to the pair- 
ing-season, and at other times of the year the bud’s habits are 
retiring For a species with wings so feebly formed it has a wide 
range, inhabitmg nearly all the countries of the Mediterranean 
seaboard, from Palestine to the Strait of Gibraltar, and thence 
along the west coast of Europe to the English Channel , but every- 
where else it seems to be very local 

This mw be the moat convenient place for notiemg the small 
group of 'wai biers belonging to the well-marked genua Sypolais, 
which, though m general appearance and certain habits resembling 
the Fhylloscopi {cf [Willow] Wren), would seem usually to have 
little to do with those birds, and to be rather allied to the Sylminse, 
if not to the Acroc^haliTise {qf Warbler). They have a remark- 
ably loud song, and m consequence are highly vmued on the con- 
tinent of Europe, where two species at least spend the summer. 
One of them, ff tderina, has occurred more than once in the British 
Islands, and their Absence as regular visitors is to be regretted. 
Among the minor characteristics of this little group is one afforded 
by them eggs, which axe of a deeper or paler brownish pmk, spotted 
with purplish black. Their neats are beautiful structures, combin- 
ing warmth with lightness in a way that cannot he fully appreciated 
by any description. 

A great number of other more or less allied forms, in- 
teresting as they are in various ways, cannot for want of 
space be here mentioned. (a. n.) 

WHITFrELD, John Clabke (1770-1836), organist and 
composer, was bom at Gloucester, 13tb December 1770, 
and educated at Oxford under Dr Philip Hayes. In 1789 
he was appointed organist of the parish church at Ludlow, 
Four years later he took the degree of Mus. Bac. at Cam- 
bridge, and in 1795 he was chosen organist of Armagh 
cathedral, whence he removed in the same year to Dublin, 
with the appointments of organist and master of the 
children at St Patrick’s cathedral and Chnstchurch. 
Driven from Ireland by the rebellion of 1798, he accepted 
the post of organist at Trimty and St John’s Colleges, 
Cambridge, and about the same time assumed the surname 
of Whitfield, in addition to that of Clarke, by which he 
had been previously known. He took the degree of Mus. 
Doc. at Ctobndge in 1799, and in ISIO proceeded to the 
same grade at Oxford. In 1820 he was elected organist 
and master of the chonsters at Hereford cathedral , and 
on the death of Dr Haig he was appointed professor of 

^ This bird, if it has any true English name at all, s"honId perhaps be 
called the “Pettichaps,” that bemg apphed to rt, thongh not exclusively, 
in Lancashire and Yorkshire, hut not, it would seem, m Northampton- 
shire or Hampshire (qf. Yarrell’s J5r. Birds, 4th ed. pp. 416, 416). 

* The Blackcap is recorded as having occurred several tunes in 
England m winter ; bnt its tarrying was doub tless m voluntary. 
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music at Cambridge. Three years afterwards he resigned 
these appointments m consequence of an attack of paralysis 
He died at Hereford, 22d February 1836. 

■Whitfield’s compositions irere rerj numerous Among the 
of them are four volmaes of anthems, published in 1805. _ He alM 
composed a great number of son®, one of which — g the 
TFiMenms, written to some well-known veraes by James Hogg, 
the “Ettnck Shepherd"— attained a high degree of popularity 
But the great work of his life was the pubhcation, in a popnlar 
and eminently useful form, of the oratonos of Handel, which he 
was the first to present to the pnbhe with a complete pianoforte 
accompaniment. Before his time these works could otdy be ob- 
tamed either in full score or with a plain-figured bass,^ m which 
forms they were absolutely useless to the unlearned musician. But 
so great was the success of his es^mneut that at the present day 
the form he originated is the only one with which the general 
public IB familiar. His own Tolumes, indeed, have been long out 
of print, and are not now very easy to obtain ; but every one of the 
gimt oratonos, arranged on a similar plan, may be bought at a 
price wit^u the reach of the poorest student of art 

"WHITQIFT, John (1530 or 1533-1604), archbisbop of 
Canterbury, Tvas descended from a middle-class family, the 
eldm: branch of which had been long settled in. Yorkshire 
He was the eldest son of Henry Whitgift, merchant^ of 
Great Grimsby, Lincolnshire, where he was bom, accordmg 
to one account in 1533, but accordmg to a calculation 
founded on a statement of his own in 1530. At an early 
age his education was entrusted to his uncle, Robert Whit- 
gift, abbot of the neighbouring monastery of "Wellow, by 
whose advice he was afterwards sent to St Anthony's 
school, London. There he lodged with his aunt, wife of Idle 
verger of St Paul’s cathedral; but, having through his 
uncle’s teaching imbibed so much of the Reformation doc- 
trine that he declined to attend mass in the cathedral, 
he quarrelled with his aunt and had to return home. In 
1549 he matriculated at Queen’s College, Camhridg^ and 
in May 1550 he migrated to Pembroke Hall, where he 
had the martyr John Bradford for a tutor. On 31st May 
1555 he heffiuQiea fellow of Peterhouse. Having taken 
holy orders in 1560, he berime in the same year chapMn 
to Dr Cox, bishop of Ely, who collated him to the rectory 
of Teversham, Cambridgeshire. In 1663 he was appointed 
Lady Margaret professor of divinity at Cambridge, and 
hrs lectures gave such satisfaction to the authorities that 
on 5th July 1566 they considerably augmented his stipend. 
The following year he was appointed regms professor of 
divinity, and also became master of Trinity. He had a 
principal share in compiling the statutes of the umversity, 
^sriiicih passed the great seal on 25th September 1570, 
and in Hovember following he was chosen vice-chancellor 
Macaulay's description of 'Whitgiftj as “a narrow, mean, 
tyrannic^ priest, who gained power by servility and adula- 
tion,” is ti^ed with rhetorical exaggeration, but un- 
doubtedly Pi^tgift's extreme High Church notions led 
him to treat the Puritans with exceptional intolerance. 
Li a pulpit controversy with Cartwright, regarding tiie 
constitutions and customs of the Church of England, he 
showed himself Cartwright’s inferior in oratorical effective- 
ness, but the balance was redressed by the exercise of 
arbitrary authority, Whitgift, with other heads of the 
university, deprived Cartwright in 1570 of his profeiasor- 
ship, and in Septembear 1571 he exercised his prerogative 
as master of Trimty to deprive him of his fellowship. In 
June (ff the same yeax t^tgift was nominated dean of 
Lincoln. In. the following year he published An Answere 
fo a JAbd indtukd an AdTnonifim to the Parlior 

tnenf. 'To this Cartwright replied by a Second Admoni- 
tion to dte Parliaiinini ; and in 1573 Whitgift published a 
third edition of hk An^were^ with additions heari^ on 
Cartwrightis Admonition, Oartwri^t thweupon rejoined 
by a Peplye to an Answere ipade of Ihctor Whiteyifte ; 
and in 1574 Whitgift published J>efmce cf the Anawere to 
the Adnonitfion against Gie Peptye of T. G. On 24tih 
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March 1677 he was appointed bishop of Worcester, and 
during the absence of Sir Henry Sidney in Ireland he for 
two and a half years acted as vice-president of Wales. In 
August 1583 he was nominated archbishop of C^terbmy, 
and thus was largely instrumental in giving its special 
complexion to the church of the Reformation Although 
he wrote a letter to Queen Ehsabeth remonstratmg against 
the ahenation of church property, ‘Whitgift always retained 
her special confidence. In his policy against the Puritans, 
and in bia vigorous enforcement of the subscription test, 
he was only obeying her behests. His course of action 
gave rise to the Mar-prelate tracts, in which the bishops 
and clergy were bitterly attacked. Through 'Whitgift’s 
vigiknce the printers of the tracts were, however, discovered 
and punished j and in order more effectually to check the 
publication of such opinions he got a law passed in 1693 
Tnfl.IrTng Puritanism an offence against the statute law. In 
the wjntroversy between Travers and Hooker he interposed 
by prohibiting the preaching of the former ; and he more- 
over presented Hooker with the rectory of Boscombe in 
Wiltshire, in order to afford bun more leisure to complete 
his Bcdenastieal Fohty^ a work which, however, cannot 
be said to represent either Whitgiftis theological or his 
ecclesiastical standpoint. Towards the close of his episco- 
pate he, in conjunction with the bishop of London and 
other prelates, drew up the Calvmistic instrument known 
as the Lambeth Articles They were, however, not ac- 
cepted by the church. 'Whitgift attended Elizabeth on her 
deathbed, and crowned James I, He was present at the 
Hampton Court Conference in January 1604, and died at 
Lambeth on the 29th of the following February. He was 
buned in the church of Croydon, and his monument there 
with his recumbent effigy was ia great part destroyed in 
the fire by which the church was burnt down in 1867. 

Whitgift 18 descnhed by his biographer, Sir G. Paule, as of 
** middle stature, strong and well shaped, of a mve countenance 
and brown complexion, black hair and eyes, his beard neither long 
nor thick.” He was noted for his hospitality, and was somewhat 
ostentatious in hia habits, sometimes visitmg Canterbury and othei 
towns attended by a retmue of 800 hoi’semen He left several un- 

E Wished works, which are included among the MSS Anglise 
my of his letters, articles, injunctions, &c , are calendared in 
the pubhshed volumes of the State Paper senes of the reign of 
Elizabeth. His GolleUed Works, edited for the Parker Society by 
Eev John Ayre, 8 vols , Cambridge, 1861-63, include, besides the 
controversial tracts already alluded to, two sermons published 
during his lifetune, a selection from his letters to Cecil and others, 
and some portions of his unpublished MSS 

of Whitgift by Sir Q Panle appeared in 1612, 2d ed 1042 It has been 
embodied by Stryty In hia Lifi avd Am of Whitgift, 1718 There Is also a life 
in Wordsworth’s EeeleHastiodl Biography, Hook’s Ardlibiahopi of Canterbury, 
and veil. L of tridtelffB Gdllaited WarTcs See also Cooper's Athena OantO’ 
briglenaes. 

WJdLiTlNG, a marine fi^sb {Qadus merlangus), abundant 
on the shores of the German Ocean and all round the 
coasts of the British Islands. It is distinguished from the 
other species of the genus Gadus or Cod-fish by having 
frmn thirty-three to thirty-five rays in the first au^ fin, and 
by lackiiig the barbel on the ahan (which is so well de- 
veloped in the common cod-fish, whiting-pout, &c.) entirely, 
or possessing only a minute rudiment of it. The snout is 
long, and the upper jaw longer than the lower. A black 
spot at the root of the pectoral fin is also very character- 
istic of this species, and but rarely absent The whiting 
is one of the most valuable food fi^ea of northern Europe, 
and is caught throughout the year by hook and line and 
by the trawl. It is in better condition at the beginnii^ 
of winter than after the spawmng season, which falls in 
the months of Eehmary and March. Its usual size is from 
1 to 1^ pound, but it may attain to twice that weight 
In the south of Europe it is replaced by an allied species, 
Qadm susoinij which, however, seems to be limited to the 
co ld wat ers of the Adriatic and Black Seas. 

WHITLOW IS a name applied loosely to any inflamma- 
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tion involving the pulp of the finger, attended by swelling 
and throbbing pain In the simplest form, apt to occur 
in sickly children, the inflammation results in a whitish 
vesicle of the skin, containing watery or bloody fluid In 
all such cases, where the deeper structures are not im- 
plicated, no radical local treatment is needed, although 
the illness is an indication for constitutional treatment. 
The affection is not usually spoken of as whitlow iTnlRs a it 
involves the deeper structures of the last joint of the finger. 
These are in a peculiarly close relation to the surface, 
hence the liabihty to deep-seated formations of matter, from 
some shght scratch or prick (poisoned or otherwise) of the 
skin over the pulp of the finger, or even when there is no 
obvious extenial provocation The intimate connexion of 
the surface with the deep structures is near the finger-tip ; 
in that region there are certain regular bundles of strong 
fibres passing from the under layers of the skin, through 
the fat of the finger pulp, down to the free end of Ihe 
bone, which is roughened and expanded in a very peculiar 
manner for their insertion. These fibres, which are proper 
to adults, serve to convey an inflammatory infection from 
the skin down to the bone, or to the periosteum or covering 
of the bone, and to the tendon (of the deep flexor muscle 
of the finger) inserted into that part of the last joint of the 
finger next to the hand. The peculiar danger of a whitlow 
is that, if it be not opened in time by a deep cut down to 
the bone along the middle Ime of the phalanx, the inflam- 
mation will attack the covering of the bone, and so produce 
mortification or necrosis of the latter, and then attack the 
insertion of the tendon, causmg sloughmg of it also. In 
this w^y a whitlow, which has been neglected or treated by 
temporizmg and ineffective methods, often leads to a loss 
of the bony tip of the last finger-joint, or even of the whole 
of the joint, and to a proportionate shortening and deform- 
ity of the finger In another class of cases, which are 
fortunately leas common, the deep-seated inflammation 
travels along the various structures of the finger towards 
the palm of the hand. The inflammation extends inside 
the dense fibrous tunnel or sheath which contains and 
binds down both tendons upon the middle and proximal 
joints of the finger. In that confined’ space the inflamma- 
tion becomes peculiarly virulent • the tension of the part 
gives the pain a bursting character; the redness and swelling 
extend aU round the fingers and to the back of the hand 
and wrist; and the result of all this suppuration and 
sloughmg may be rigidity and contraction of the fingers 
and hand. "Whenever matter burrows m this way, the 
treatment must be by free incisions. In aU cases of whit- 
low the general disturbance of health is excessive. 

The general treatment of all whitlow inflammations consists at 
the ou^t m relief of a congested state of the system, where such 
exists, by a purge and by a restricted diet, in applying poultices 
or hot compresses to the affected finger, and in carrjang the arm 
in a ding The presence of matter will not he obvious by the 
ordinary signs of a ^thenUg ; attempts to let out the matter by 
anythmg short of a free and deep mcision are likely to fail and to 
cause the loss of more or less of the bone 

Whitlows have sometimes teen observed to occur among a 
mimher of persons together, in a sort of epidemic, especially where 
the mdividuala are an subject to the same conditions of hving, as 
among troops in gamson. These epidemics usaaUy occur at a 
season (probably me spring) when erysipelas, carbuncles, and hods 
are prevalent 

WHITSTABLE, a watering-place and seaport of Eenti 
England, is situated on the south side of the Thames 
estuary and on the South Eastern and the London, Chat- 
ham, and Dover Eailway lines, 6 miles north-north-west of 
Canterbury and 62 sonth-sonth-east of London. It con- 
sists chiefly of one main street, about a mile in length, and 
two narrower streets parallel with it, built on an embank- 
ment. The church of All Saints, in the Decorated and 
Perpendicular styles, possesses some old brasses, it was 
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restored in 1875. The other principal buildings are the 
mstitute for literature, science, and art (in connexion with 
which there are a hbrary, museum, and aquarium), the 
assembly rooms, the foresters’ haU, and the Wynn Elhs 
almshouses. The “ Street,” a low narrow ledge of shmgle 
running for three quarters of a mile towards the sea, 
forms a natural pier and promenade. Whitstable has been 
famous for its oyster beds from time immemorial The 
oysters raised there greatly excel all others in delicacy ol 
flavour, and to economize space spat from other beds is 
brought to Whitstable to mature The lands are held by 
a company of dredgers incorporated by Act of Parliament 
in 1793, the affairs bemg administered by a foreman, 
deputy foreman, and jury of twelve men. The less ex- 
tensive Seasalter and Ham oyster fishery adjoins Of late 
years the productiveness of the beds has been dechumg, 
owing, it is said, to the emptying of refuse and rubbish 
into the Thames. There is a considerable coastmg trade 
m coal m conjunction with the South Eastern Railway 
Company, who are the owners of the harbour. The popula- 
tion of the township and pansh (3601 acres) in 1871 was 
4881 and 4882 m 1881. A portion of Seasalter is in- 
cluded in Whitstable. 

Whitstable and Seasalter embrace what was formerly known as 
the "borough of Harwich,” hut its boundaries are not now recogniz- 
able. Some Koman remains have been discovered. At Domesday 
the manor of Whitstable was held by Odo, bishop of Bayeux 
Subsequently it came by female descent to the earls of Athole, and 
afterwards was several times m the hands of the crown, before it 
came to St John, Viscount Bolmgbroke In modern times it was 
held by Wynn Ellis, who left a valuable collection of pamtmgs to 
the nation. 

WHITSUNDAY, or Pentecost (w€vri;Kocm7),the fiftieth 
day after Easter Sunday, one of the principal feasts of the 
Christian Church, is enumerated among these along with 
Easter Sunday, Good Friday, and the Sundays throughout 
the year by Origen (Coni, Cels , viii. 392), and is thus en- 
joined in the Apostolical Constitutions (v, 20) ; “ After 
ten days from the Ascension, which from the :feat Lord’s 
Day is the fiftieth day, do ye keep a great festival on tha 
day the Lord J esus sent on us the gift of the Holy Ghost.”" 
The origin of the Anglo-Saxon name of White Sunday, 
which ^o occurs in Icelandic, is somewhat obscure, for 
in the Roman Church the Dominica in Albis (Low Sun^y), 
so called from the white robes then worn by candidates for 
baptisifi, has always been the Sunday immediately follow- 
ing Easter. A very probable suggestion is that in northern 
conntri^ the colder climate made it desirable to postpone 
the great baptismal festival to a time when the spring 
season was further advanced. 

WHITTINGTON, a town of Derbyshire, England, is 
situated on the Chesterfield CJanal and on the Midland 
Railway, 9| miles south-east of Sheffield and 153 north- 
north-west of London, The church of St Bartholomew, m 
the Early English style, was erected in 1863 near the site 
of an older one , it contains the old font and also a mural 
monument to the antiquary, Dr Pegge (died 1796). The 
principal works are large iron factories The manufacture 
of stone bottles and coarse earthenware is also carried on„ 
Whittington was placed under the government of a local 
bcmrd in 1873. The population of the urban sanita^ 
distnct (area 1581 acres) was 5678 in 1871 and 7271 in 
1 881. 

WHITTINGTON, Sie Riohaep (died 1423), was the 
son of Sir William de Whittmgton of Pauntley, (Gloucester- 
shire, who died an outlaw in 1360. His mother was Joan, 
dau^ter of William Mansell, who was high-sheriff of 
Gloucestershire in 1308. Richard Whittington makes his- 
first appearance in 1379, when he contributed five marks, 
to a cily loan. In 1392 he was elected alderman and 
sheriff of London, being at that time a member of the 
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Mercers’ Company. He -was appomted or elected mayor 
in 1397, 1398, 1406, and 1419, and m 1416 he was 
chosen member of parliament for London. In Apnl 1402 
he supplied cloth of gold for the marriage of the king’s 
daughter Blanche with Louis, son of the emperor Eupert, 
and four years later (July 1406) for that of Philippa and 
Erik VIL of Denmark. In March 1413 the king repaid 
him a loan of £1000, and m September 1415 he was 
granted a hen on the customs of Boston, Kingston-on- 
HuU, and London, in discharge of 700 marks lent to 
Henry V. (by whom he seems to have been knighted) 
He died in March 1423. Among Ida chief benefactions 
by win were the rebuilding of St Michael’s church, m con- 
nexion with which he founded a coUege, and of Newgate 
He is said to have also restored St Bartholomew’s hospital, 
London. 

An that is known about ‘Whittiiigton has been carefully collected 
in the Rev. Samuel Lysous’s Model iferchaitt of^ the Middle Ages 
(London, 1860), fiom wbich, the above account ia taken Lysous j 
.argues very strongly in favour of the famous story of “ Whittington 
and bis Cat,” and rejecfa the rationaluation which explains the 
legend by supposing Whittington’s fortunes to have been made in 
the voyages of a medicsval eat or merchant- vesseL He is, however, 
only aUe to trace back the actual quadruped to a picture which is 
inscribed “R 'Whittinjgton 1636 ” Even ^ picture he had never 
«jen ; and he has to adSnit that it bore marks of having been altered 
from its orimnal size, and that the inscnption is Ster than the 
alteration. The story, however, was evidently eurrent by the end 
of the 16li. century Moreover, it is said that the figure of a cat 
was represented at the feet of the statue of Liberty on the gate of 
Newgate previous to tlie great fire of 1668 ; or, according to ano^er 
account, Whittington’s own “statue with the cat remained in a 
niche to its final demolition on the rebuilding of the present prison." 
In repairing a house which once belonged to the Whittington fiimily 
at Gloucester in 1862, a stone of 16th-eantary workmanship was 
discovered and on it appeared in bas-relief the figure of a hoy nursmg 
a cat m his anus, ial this, however, cannot he said to go very far 
towards proving the veracity of the old legend. Clouston {Pcg/uIaT 
Tales and Actions, London, 1887, in 65-78) traces the mam futures 
of ^e stow in the folk-lore of Denmark, Russia, Norway, Brittany, 
and even Persia. It was current in Italy during the 16th century ; 
but its appearance seems to be in Abdullah’s JSwtory of 

Persia^ wntten towards the close of the 13 th century. This wnter 
ascribes the occurrences he tells of to the first half of the 11th cen- 
tury. Even this, in Clouston’a opinion, is not the original form 
of the story, which firom one or two of ite details he suspects to be 
of Bud dhist o ri^ 

WBLETWOETH, a mamifactnring village of Lancashire, 
England, is situated on. the river Spodden and on the 
Eodhdale and Bacup branch of the Lancashire and York- 
shire Railway, 3 n^es north of Rochdale, It possesses 
the usual charactemties of the eotton-manufacturmg dis- 
tricts. Ooai-mining is also carried on in the neighbour- 
hood, ^Phe church of St Bartholomew is in the Early 
English style. The manor of ’Whitworth was granted to 
the abbey of Stanilaw in the reign of John, A local board 
of twelve members was formed in 1874. The urban sani- 
tary district, which includes the vill^es of Hallfold, Faci^ 
and Leavingreav^ had an area of 8000 acres, with a popu- 
lation of 11,892, in 1881. 

■WHOOPINQ-QOtrG-H. See HoopincKJofqh. 

WTHORTLEBERBY, a vemacttlar name corrupted from 
the Latin Mpriilhis, under which appellation, according to 
Prior, the b^es of the common m^^e were employed in 
the Middle Ages for culinary purposes. In more modmm 
times the tern has been appHed to various species of 
Yoccwmfjw, particularly to V. Myrtillifs, also kuown as the 
babarry. The berries of this plant have a considerable 
similaiity to. those of the myrtiA. Several species of Vac- 
cinvm 0 (jciir on moorlands throughout the northern hemi- 
sphere. TS^y iwe low ahrubs allied to heaths, nsually 
with evergrW le&ves and with small beR-ehaped or um- 
shaped flowers, vdiich havoan mfebrior ovary surmounts 
by five calyx lobes, T^e ktanjens, though in a sii^le row, 
are double the number of &e corolla lobes. The anthers 
have usually two horns at' the i^ek and are generally 


prolonged at the top into two longish tubes, each with a 
hole at the extremity, through which the poUen escapes 
The fruit is a globular or ovoid, many-seeded berry, V. 
Myrbillus and 7. uliginomm have blue berries , Y. Yitu 
idsea, the cowberry, has red fruits. A hybrid between F. 
Myrtdlus and F. Yitts tdeea, called F. vntermediurn^ occurs 
m Shropshire and Staffordshire. The cranberry {Oxy- 
cocetts) is very closely allied to the whortleberry. 

■WHYDAH. See Dahombt, vol vi p. 765. 

WICHITA, a city of the United States, the county 
seat of Sedgwick county, Kansas, la situated on the east 
bank of the Arkansas nver, m the midst of an extremely 
fertile region. It is entered by six Imes of railway, thus 
being one of the most important railway centres of the 
State. Its growth has been remarkable, even m this 
region of rapid development. In 1870 its site was with- 
out inhabitants; in 1880 it contained 4911 persons, while 
in 1886 it had a population of 20,129, making it the 
fourth city of the State. 

"WICK, a royal and parliamentary burgh and seaport of 
Scotland, the county town of Caithness, is situated on the 
Grerman Ocean at the head of Wick Bay and at the eastern 
terminus of the Sutherland and Caithness section of the 
Highland Railway, 374 miles north of Edmburgh by rail 
and 18^ south of John O’Groat’s House. It consists of 
the old burgh of Wick on the north bank of the river, 
Louisburgh, a northern continuation of Wick, and Pultney- 
town, the chief seat of commerce and trade, on the south 
side of the nver. Pultneytown, laid out in 1806 by the 
Bntish Fishery Society, is built on a regular plan ; and 
Wick proper con^ta (ilefly of the narrow and irregular 
! Hig h Street, off which is the temperance hall, with Bndge 
Street, somewhat more regularly built, and containing Ihe 
j town-hall and the county buildings. In Pultneytown 
there are an academy, a chamber of commerce, a naval 
reserve station, and a fish exchange. The port consists 
of two harbours of fair size ; but the entrance is dangerous 
in stonny weather. Several expensive schemes for con- 
structing a breakwater have resulted in disastrous failure 
In 1886 the number of vessels that entered the port was 
1128 of 109,142 tons, the number that cleared 1094 of 
103,162 tons. The average value of the exports for the 
five years ending 1887 was about £160,000; but m 1886 
it was only £89,641. The chief exports are fish, cattle, 
and agricultural produce, and the imports include coal, 
wood, and provisions. Steamers from Granton and Aber- 
deen to Thurso, the Orkneys, and the Shetlands call at 
Wick going and returning. It is, however, chiefly to its 
fisheries that the town owes its prosperity. For many 
years it was the chief seat of the herring-fishing on the 
east coast of Scotland ; but its insufficient harbour accom- 
modation has greatly hampered its progress, and both 
Peterhead and Fraserburgh more than rival it as fishing 
ports. The number of boats belonging to the port in 
1886 was 807 ; the value of the herrings cured was 
£117,754 and of cod, ling, and skate, £61,928. Ship- 
building, formerly prosecuted, has now been diacontmued , 
but boat-building and net-making are extensively carried 
on. There are also cooperages, flour-mills, steam saw-TniHs, 
a rope and a woollen manufactory, and a distillery. Wick 
forms one of a group of parliamentary burghs called the 
Wick burghs, , The population of the parliamentary burgh, 
which includes the roj^d burgh of Wick, Pultneytown, and 
Louisburgh, was 8145 in 1871 and 8063 in 1881. In 
the last year the population of the royal burgh was only 
1420. In 1883 the royal burgh was extended by the in- 
clusion of liouisburgh. The population of this extended 
area in 1881 was 2954, 

Wiok (Wk or ^‘bay”) is mentioned as early as 1140 It was 
coiistittit^ a royal burgh by James YI. m 1689, its superior being 
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then George, earl of Caathness By a parliamentary bouniy in 
1768 some impetus was mven to the hemng-fishery, but its real 
importance dates from the construction of a harbour in 1808. It 
has sent one member to parliament since 1832. 

WICKLITFE. See Wyclipfe. 

WICEXiOW, a maritime county of Ireland, in the pro- 
vince of Leinster, is bounded on the E by St George’s 
Channel, N by the county of Dublm, S by Wexford, and 
W. by Carlow and detached portions of Kildare The 
area is 500,178 acres or about 781 square miles. 

Physical Features — The coast is precipitous and pic- 
turesque, but very dangerous of approach owing to sand- 
banks. There are no inlets that can be properly termed 
bays The harbour at Wicklow has lately been improved, 
but that of Arklow is suitable only for small vessels. To 
the north of the town of Wicklow there is a remarkable 
shingle beach, partly piled up by the waves and currents. 
The central portion of the county is occupied by a granite 
mountain range, forming one of the four principal mountain 
groups of Ireland. The direction of the range is from 
north-east to south-west, and the highest elevations are 
generally attained along the central line. The range 
consists of long aweepmg moorlands, nsmg occasionally 
by precipitous escarpments into culmmating pomts, the 
highest summits being Elippure (2473 feet). Duff Hill 
(2369), Douce Hill (2384), and Lugnaquilla (3039). The 
range rises from the north by a succession of ridges inter- 
sected by deep glens, and subsides towards the borders 
of Wexford and Carlow Though the range is metamor- 
phic, it IS also in part intrusive, and its formation has 
been accompamed by a considerable elevation of Silunan 
rocks, beyond which it does not penetrate, notwithstanding 
that the Cambrian rocks occupy a large tract along the 
sea coast In the valleys there are many instances of old 
river terraces, the more remarkable being those at the 
lower end of Qlenmalure and the lower end of Glendalough. 
It IS m its deep glens that much of the pecuhar charm of 
Wicklow scenery is to be found, the frequently rugged 
natural features contrasting findy with the rich and 
luxuriant fohage of the extensive woods which line their 
banks. Among the more famous of these glens are the 
Dargle, Glencree, Glen of the Downs, Devil’s Glen, Glen- 
malure, Glen of Ismail, and the beautiful vale of Ovoca. 
The eastern districts of the counly are occupied by clay 
slate or quartzite, the latter of which presents frequently 
a smooth polished surface and shows mdications of Gladd 
erosion. Evidences of Glacial action also appear m the 
morames of Glenmalure and Glendalough. The principal 
rivers are the Liffey, on the north-western border j the 
Vartry, which passes through Devil’s Glen to the sea north 
of Wicklow Head j the Avonmore and the Avonbeg, which 
unite at the “ meeting of the waters ” to form the OYoca, 
which is afterwards joined by the Aughnm and falls mto 
the sea at Arklow, and the Slaney, in the west of the 
county, passing southwards into Carlow. There are a 
number of small but romantic lakes in the valleys, the 
pnncipal bemg Loughs Dan, Bray, and Tay or Luggelaw, 
and the loughs of Glendalough. 

Minerals , — Lead is raised at Lugganuxe (near Rathdrum), the 
pnncipal lead mine in Ireland. In 1796 gold was discovered near 
Croghan Kinshela, but not in quantities to render working re- 
munerative Aunierous silver occurs in the slaty strata. There 
are important copper mines at Ovoca, where sulphur and iron are 
also dug. Slates mr roofing are quarried at Dunganstown and else- 
where Limestone, limestone gravel, and marl are obtained near 
the sea and m the river valleys 

AgrwuUure — ^According to the latest landowners’ return, Wick- 
low was divided among 1041 proprietors, possessing 497,666 acres, 
at an annual valuation of £254,800, or about 10a. 2|d per acre. 
There were also about 2600 acres of waste land. Of the proprietors 
634, or rather more than a half, possessed less than 1 acie each. 
The foUowmg possessed over 8000 acres each : — ^William Eemmis, 
8042 , J S. Moore, 8731 , R. A. Q. Ounninghame, 10,479 ; eail of 


Meath, 14,718 , marquis of Downshire, 15,766 ; earl of Carysfort, 
16,292; J Mandeville Hugo, 17,937 , eaid of Wicklow, 22,104, 
marquis of Waterford, 26,035 ; Viscount Powerscourt, 36,693 , and 
earl Ritz william, 89,891 The chmate near the sea is remarkably 
mild, and permits the myrtle and arbutus to grow The land m 
the lower grounds is fertile ; and, although the greater pait of 
the higher distiicts is covered with heath and turf, it affords good 
pasturage for sheep There is a considerable extent of natuiul 
timber, as well as artificial plantations Out of a total aiea of 
499,804 acres m 1886 105,642 or 21 1 per cent were nndei crops, 
234,890 or 47 per cent under grass, 175 acres fallow, 19,479 or 3 9 
per cent woods and plantations, 29,028 or 5 8 per cent, bog and 
marsh, 94,347 or 18 9 per cent bairen mountain land, and 16,333 
or S 3 per cent water, roads, fences, &c. The total number of 
holdmgs in 1886 was only 8072 and their size is much above the 
average for Ireland, 70 bemg above 500 acres m extent, 973 be- 
tween 100 and 500 acres, 2615 between 80 and 100 acres, 2646 
between 5 and 30 acres, 855 between 1 and 6 acres, and 913 not ex- 
ceeding 1 acre each Between 1849 and 1886 the area under crops 
decreased from 126,251 to 105,642 acres , but ivithui the last ten 
years the decrease was not so marked, the area in 1876 being 
111,488 acres The area nndei meadow and clover has been gradu- 
ally mcreasmg: in 1849 it was 50,793 acres, and, while m 1876 
it was 60,086 acres, m 1886 it was 60,390 The area under green 
crops shows very slight fluctuations • m 1849 it was 18,887 and in 
1886 it was 18,114 Potatoes and turnips, which occupied respect- 
ively 10,847 and 6304 acres in 1886, have not perceptibly altered 
in the proportions of the areas. The decrease m the area under com 
CTopi has, on the other hand, heen remarkable , from 56,616 acres 
in 1849 It fell to 31,361 in 1876 and to 27,129 in 1886 The area 
under wheat m 1849 was 7817 acres, but between 1876 and 1886 
it decreased from 8689 to 814 acres. The area under oats has de- 
creased from 44,527 acres in 1849 to 26,920 m 1876 and 25,844 in 
1886 , the area under barley, here, and other com crops bemg in 
these years 4272, 1480, and 971 acres respectively The number of 
hor^s in 1886 was 11,300 (of which 7206 were used for agncul- 
tural purposes), asses 8466, mules 351, cattle 81,677 (of which 
24,623 were milch cows), sheep 169,834, mgs 22,329, and goats 6278 
ComTKiimcatton — The Dublin, Wicklow, and Wexford Railway 
skirts the coast from Bray to the town of Wicklow, after wbicn 
it bends westward to Rathdrum, and then passes by the vale of 
Ovoca to Arklow. At Wooden Bridge a branch goes off south-west- 
wards to Shillelagh. 

Manufactures and Trade — ^Except in the Ovoca district, where 
the mimng industry is of some importance, the occupationa are 
chiefi.y agncolturaL The manufacture of flannel, which formerly 
gave' employment to a considerable number of people, is now m a 
very depressed condition. Hemng and round fish are caught off 
the coa^ but ^ese fisheries are much neglected. There, is, how- 
ever, a rather prosperous oyster fishei^r at Arklow Of late years 
the harbour at Wicklow has been improved, the bed of the nver 
deepened, and a steam-packet pier erected 
Admvimtratwn and J^ulaiion . — According to De Bnrgo’s esti- 
mate, the population of Wicklow in 1760 amounted to 48,872 ; the 
parliamentary census of 1812 placed it at 83,109 ; by 1821 it had 
increased to 110,767, and by 1841 to 126,143, but by 1861 it bad 
dimmished to 86,461, by 1871 to 78,697, and by 1881 to 70,886 

S s 85,101, females 85,285). Roman Catholics in 1881 num- 
79 9 per cent, of the population, Protestant Episcopalians 
18 8 (an unusually large proportion for the south of Ireland), Pres- 
byterians 0*4, Methodmia 1 0, and other denominations 0 4. The 
number of persons who could read and wnte numbered 67 4 of the 
population, able to read only 12 8 per cent, illiterate 29 8. There 
were none who could speak Irish only, and the number who could 
apeak Irish and English was 24S V^cklow, which formerly re- 
turned two members to parliameut, was m 1886 formed into two 
parhamentaiy divisions, on eastern and a western, each returning 
one member. The principal towns are part of Bray (4387), a 
fashionable watenng-place, the other part (2148) being m Dublin ; 
Wicklow (8891), the county town ; and Arklow (4777), a fishmg- 
station of some importance. The county is divided into eight 
baronies and contains fifty-nine parishes. According to the Pro- 
teslant Epiacopd arrangements, it is in the dioceses of Dublin and 
Glendalough, with portions in those of Leighhn and Ferns It is 
in the home or Leinster circuit ; and assizes are held at Wicklow 
and quarter-seasiona at Bmy, Baltmglasa, Tinahely, Arklow, and 
Wiclaow, There are ten pet^ sessions distnets wi&in the county, 
and portions of four othei-s. It includes two poor-law unions and 
portions of the muons of Haas, Rathdown, and. Shillelagh. It is 
m the Dublm military distinct. 

Mistory and Antx^ieities — On the division of the district of the 
Pale by King John into twelve counties Wicklow was included in 
Dublin county It was made a separate coun^ by James I in 
1605. It Bided with the royal cause during the Cromwelhan wars, 
but on Cromwell’s advance submitted to mm without striking a 
blow During the rebeUion of 1798 some of the insurgents took 
refuge within its mountain fastnesses An engagement took place 
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"betvreen them and General Holt near Anghrim, "which "was speedily 
decided m Holt’s favour , a second was fought at Arklow between 
them and General Heedh^ "with a similar result Of the anment 
cromlechs there are three of some interest, one near Enniskeny, 
another on the summit of Lngnaqmlla, and a third, with a druidical 
circle, at Dononghmore. "Riere are comparativelv unimportant 
monastic remadns at Rathdrum, Baltinglass, and Wicklow. The 
ruins in the vale of GlendaJoagh, known as the “seven churehes,” 
are, with the doubtful exception of Clonmacnoise, the most remark- 
able ecclesiastical remains in Ireland. They owe their on^ to St 
Kevin, who hved m the vale as a hermit, and is reputed to have 
died on 3d June 618. On the site of St Kevin’s cell an extensive 
monastic establishment -was founded, and around it a to-wn sprang 
up, which was long famed as a seat of learning. The hualdings 
wh^h constitute the “seven churches” are the round towei^ one of 
the finest m Ireland, 110 feet in height and 61 in circninrerence , 
St Kevin’s kitchen or church, of which the nave, 26 feet by 16, 
with a canons high-pitched roof and a round bel&y (supposed to 
be the earliest example of a round belfiy springing from the roof or 
gable), stdl remains ; a structure within "the cemetery called the 
cathedral, in a state of great dilapidation, but from its^sitiou and 
dimensions seemingly well entitled to its name ; the lady chapel, 
chiefly remarkable for its doorway of wrought granite, m a s^le of 
architecture allied to the Greek ; Trinity (mnrch, consisting of nave 
(29 feet 6 inches by 17 feet 6 inches), chancel (IS feet 6 mchea by 
9 feet), and a basement story, and preaentmg some of the finest 
characteristics of the anaent architecture of Ireland, including a 
very beautiful specimen of the square-headed doorway , the monas- 
tery, or St Saviour's abbey, "with peculiar ornamental sculptare, and 
supposed to contam the tomb of St Kevm , and the Eefeart or ceme- 
tery church. In the cemetery and aU along the valley there are a 
large number of monuments and stone crosses of various size and 
st]de. The cave known as St Kevin’s bed shows evidence of having 
bean artificially constructed, but is probably only an enlarmd naturm 
cavity. Of the old fortahces or strongholds associated "With the early 
wars those of special interest are Black Castle, near Wicklow, ongra- 
ally founded by the 'N'orse invaders, but taken by tbe Irish m 1301, 
and ^terwards rebuilt by ‘William FitzWiUiam , the scattered re- 
mains of Castle Kevin, the andent stronghold of the O’Tooles, hy 
whom it was probably originally hufit m the 12th century ; and 
the mins of the old oiustle of the Ormondes at Arklow, founded hy 
Theobald FitzWaltar(die(i 1285), the scene of frequent conflicts up 
to the time of Cromwell, by whom it iras demohshad in 1849, and 
now con'teiningwithm the interior of its mined walls a constehn- 
lary barrack. The fine mansion of Powerscourt occupies the site of 
an old fortalice founded by De la Foer, one of the knights who 
landed with Staongbow ; in the reign of Henry YIII. it was taken 
by tiie O ’Toolea and O’Biynes (T. P. H.) 

WXUDIN, or WiDiir, a fortified town, of Bulgaria^ mthin. 
20 miles of the Seman frontier and about 130 miles 
south-east of Belgrade, in 44“ N. lat. and 22“ 60' E. long. 
It occupies a strong position on the right bank of the 
Danube over against the Bonmanian town, of Kaiafat, "with 
which it is connected by a bridge of boats over a mile long. 
Owing to its low situation, the soil is marshy and the city 
is Hable to inundation (sis floods ha-ying occurred smee 
1839), Its population in 1888 amounted to 13,435, in- 
duding 8929 Bulgarians^ 3387 Turk^ and 1304 Jews 
The dtadel, always a formidable stronghold, has recently 
bemi stren^ened and enlarged with a double line of ram- 
parts reaching to the water's edg^ while on the laud side 
the, approaches are naturally protected by the extensive 
marshy tracts formed here by a sharp bend of the Danube 
from -^e east to the south. The old town withm these 
lines was formerly inhabited exclusively by Mohammedans, 
and still presents an Oriental aspect^ with its mosques, 
minarets, and over 1700 stalls lining the bazaar or main 
thoroughfare of Plevna Ulica. There are a few local 
industries, such as the making of gold and silver filigree 
wcHf^ saddlery, beer, flour, and culdery, besides a brisk 
rfverme trade, mainly in the hands of the Jews and Bul- 
garianst fisheries in tbe Danube are of some import- 
ance (i^30,0fl0 amraally^ 

^Wid^ stmdl of the Iteman town of Bmoma in 

wHch st^h^er upljm]ytniteb^^ the north of Smnium. Its 
name figures conroitmously tn the nlihteay unnala of inedi»vai Mid 
recent tunes j ana it is spBcim|y msiaorahle for the overthTOW of me 
Turks by the impenal forces in 1689 and for W cruslung d^eat 
of the hospodar Michael Snstoa by Plasvan Oj^nm 1801. ^ It was 
E^ain the scene of stirring events durmg the Eusso-Turki^ "Ware of 
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1854-65 and 1877-78, and successfully resisted the assaults of the 
Se rvians in the Servo-Bulganan War of 1880-87 

"WIDNES, a manufacturing town of Lancashire, Eng- 
land, is situated on the Mersey, where it is joined by the 
&inkey Brook Navigation, and on the London and North- 
Western Railway, 13 miles south-east of Liverpool and 188 
from London. Capacious private docks were constructed 
in 1866 and extended m 1884. The Mersey is crossed by 
a "wronght-irou bridge, 1000 feet long and 95 m height, 
completed m 1868, and having two lines of railway and a 
footpath. The church of St Mary was erected in 1856, 
that of St Ambrose m 1880, and that of St Paul in 1884 
Widnes is one of the principal seats of the aJkah and soap 
manufacture, and has also grease-works for locomotives and 
waggons, copper-works, iron-f oundnes, oil and paint works, 
and sail-cloth manufactories. It is governed hy a local 
board of fifteen members. Until comparatively recent 
years it was a small township, dependent chiefly on agn- 
cultore. In 1851 the population was under 2000, but by 
1861 the numbers had more than trebled In 1871 the 
population of the urban sanitary district (area 3339 acres) 
was 14,359, and 24,935 m 1881 , in 1888 it was estimated 
to exceed 30,000. 

The betrony of Widnes came from tbe Lacy family to the dukes 
of Imicaster and thence to the crown. In 1554-66 it was declared 
to be part of the duchy of Lancaster 

WIELAND, Chuistophur Maetent (1733-1813), Ger- 
man man of letters, was born on the 6tli September 1733 
at Oberholzheim, a Swabian viUage near Biberach, then an 
imperial city. He was carefully educated by his father, 
who was a clergyman at Oberhol^eim ; and at a very early 
I age he gave evidence of a strong literary impulse. In lua 
fourteenth year he was sent to f$.6 school of Klosterbergen, 
near Magdeburg, where he attracted a good deal of atten- 
tion, not only by his knowledge of the classics and of French 
and English literature, but by his power of lucid and grace- 
ful expression. When he was about sixteen he left school 
and went to live with a relative at Erfurt, who undertook 
to prepare him for the university by reading with him the 
writings of the philosopher Wolff. Ha"ving spent a year 
and a half with this relative, he went for some tune to 
Biberach, whither his father had been transferred from 
Oberholzheim. At Biberach he met a young kinswoman, 
Sophie Gutermann, -with whom he fell in love, and who 
exercised a powerful influence upon the development of 
his intellect and imagination. While talking -with her, 
after they had heard his father preach a sermon on the 
text “ God is Love,” he conceived the scheme of his first 
poem, Die Nairn- der Jbinge. In 1750 he went to the 
university of Tubingen, nominally for the purpose of 
studying law; but in reality he devoted his attention 
wholly to literature. At Tubingen he wrote his poem on 
the NaMre of Things, and in 1762 it was published anony- 
mously. Here also he "wrote AnM-Ovid, Lohge&ang auf dm 
Moralischs Brtefe, and Mor^ische ErzdMungm 
At home Wieland had been strictly brought up, and hia 
home training had been confirmed at the Klosterbergen 
school, the head-master of which was a member of the 
straitest sect of the Ketists, In his early writings, there- 
fore^ Wieland* appears as a youth of a deeply serious dis- 
position, with an ardent entiiusiaBm for what he conceives 
to be "the highest ideas of theology and ethics. 

Bodmer, the Swiss critic and poet, strongly attracted by 
this new literary force, cordially invited Wieland to visit 
him at Zurich, Wieland accepted the invitation, and lived 
for meoiy months m Bodmer’s house In 1754 the two 
friends parted, for, although they had apparently the same 
aims and motives, they were in reality very unlike one 
andther, and Bodmer was apt to play rather too osten- 
iatiously the part of a guide and patron. Wieland con- 
tinued to reside in Switzerland, remaining in. Zurich about 
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five years and in Bern about a year, and supporting kun- 
self % working as a tutor. During tke early part of hia 
residence in Switzerland Wieland maintained the serious 
tone that had marked his first wntmgs In his ^ne/e von 
Verstorbenen an hinterlassme Frefando^ Sympathim, Fmp- 
Jindungen ernes Christen, and other works of this penod he 
sought to give expression to the loftiest spiritual aspira- 
tions ; and in the letter in which he dedicated the Fvijh 
jindungen to the court preacher Sack, in Berhn, he went 
out of his way to rebuke the frivolity of certain Anacreontic 
poets, whom he denounced as “a band of epicurean pagans ” 
But Wieland’a mystical and ascetic doctrines did not at all 
correspond to his real impulses, and soon after he left 
Bodmer’s house he began to feel that he had misunderstood 
his own characten His piety became leas enthusiastic, and 
he learned to have a keen appreciation of pleasures which 
he had formerly condemned as incompatible with any high 
or worthy conception of the ends of human life This 
change led to a kind of literary activity wholly different 
from that by which he had made his reputation He 
wrote two dramas, Johanna Grey (m which he made free 
use of Rowe’s play Lady Jane Grey) and Clementina von 
Poretta, and he chose as the subject of an epic poem 
the career of Cyrus, who was to be presented as a hero 
closely fesembling Frederick the Great. Cyrus he never 
finished ; but he completed Araspes nnd Panthea, a poem 
in which he developed an episode from the Cyropsedia of 
Xenophon. 

In 1760 he settled at Biberach as director of the 
chancery. The appomtment was a poor one, and for a 
time Wieland found life at Biberach extremdy dull and 
tiresome. By and by, however, he made the acquaintance 
of Count Stadion, an experienced man of the world, at 
whose house Wieland became a constant visitor , there he 
met, among many other persons whose society he liked, 
his first love, Sophie, who had married Yon Laroche, the 
count’s confidential friend and “ factotum ” Hndm: these 
new influences the change of tone which had been begun 
in Switzerland was soon completed; and in Don Sylmo 
von Posalva (1764), a romance, intended to be taken as 
an imitation of Don Quixote, he gave himself the pleasure 
of laughing at principles and sentiments which he had 
formerly held to bo sacred This work was followed by 
Eomiscke FrzaMungen (1766), the cynical grossness of 
which far surpassed that of any contemporary German 
writer Wieland himself seems to have felt that in these 
tales he had gone too far, for, although in his next work, 
Agathon (1766-67), the hero of which is a disciple of 
Plato, he sometimes treads on slippery ground, his ulti- 
mate aim is to show that the true rule of life is to hold 
the balance even between the spiritual and the physical 
impulses of man His unfini^ed Idru und Zemde (1768) 
has a less worthy motive , but in the didactic poem Mm- 
anon (1768) he returned to the idea of Agathon, that 
fanaticism and sensuality are equally opposed to enduring 
happiness, and that he is most to be envied who knows 
how to gratify all legitimate impulses without allowing 
any of -^em to become unduly powerful To Wieland, 
when his mind and character were fully developed, this 
law of conduct seemed to be the highest to which man can 
attain, and he was never tired of indirectly expounding it 
in his later writmgs At Biberach he devoted much time 
to the study of Sl^espeara, and in 1762-66 he published, 
in eight volumes, translations of twenty-two of Shake- 
speare’s plays. 

In 1765 Wieland had married a lady of Augsburg, to 
Avhom he was warmly attached. Four years afterwards 
he was made professor of philosophy at Erfurt, where he 
remained until 1772. During his stay at Erfurt he wrote 
Dialogen des Diogenes von Sinope ; Deitrage zur geJiximen 


Gesdmhte des menschlichen Yen'standes und Rei'zens, aus 
den Archwen der Natur ; Der goldene Spiegel , Die 
Grasien, a didactic poem; Comhahus, a disagreeable tale 
in verse ; and Dei neue Amadis, a comic poem in eighteen 
cantos 

In 1772 Wieland settled for hfe at Weimar, his position 
at first being that of a tutor to the two sons of the 
duchess Anna Amalia. Here he founded the monthly 
penodieal, Dei' Deutsche Mercui^ which he edited until 
1796 For this periodical he wrote constantly, and, con- 
sidering the immense number of his productions, it is 
surprising that he was able to mamtam, on the whole, so 
high a level of excellence. By far the best of his works 
is the poem Oberon, the only work by him which has still 
a wide circle of readers m Germany. It was pubhshed in 
1780. Among other original writings produced in 
Weimar may be named a comic romance. Die Geschickte 
der Ahdervten (1774), Der veiUagte Amor (1774), Das 
Wintenyidrchen (1776), and Das Sommermarchen (1777). 
In 1782 and 1786 appeared translations of the Fpistles 
and Satires of Horace ; and in 1788 and 1789 he issued a 
translation of Lucian, his study of whom led to his writing 
Ifeue Gottergespi'dche (1791), Geheume Geschichte des Philo- 
sophmPei'egrinvs Proteus (1791), mdAgathodamon (1799). 
From 1793 to 1802 he was engaged m issuing a revised 
edition of his writings, but in 1796 he found time to 
establish a new periodical, Das Attische ^fuseum, in which 
he prmted, among other thmgs, translations of some of 
the comedies of Axistophanes In 1797 Wieland bought 
Osmanustadt, an estate near Weimar , and there he hved 
for some years with his large family. At Osmannstadt 
he wrote his last important romance, Anstipp und eznige 
smier Zextgenossen (1800-2). In 1801 his died, and 
two years afterwards he sold his estate and returned to 
Weimar, where he spent his last years in translating and 
annotating the Letters of Cicero He died on 20th 
January 1813. 

"Wietod was a man of many moods, and his fnends, when talk- 
ing with. Mm, could never be quite sure that they would not un- 
intentionally offend him. But, although vain and over-sensitive, 
he often gave evidence of an essentially humane and ^nerona 
spint. As a writer ha lacked foice of imagination and depth of 
feeling , and even at his best he had too narrow a range of vision 
to he a great moral teacher l^evertheless, he has an important 
place in the history of German htaraturo. He was the founder m 
Gemmny of the psychological romance, and few of his successoi's 
in this kind have surmsaed his deheate and subtle analyses of 
complicated motives both m prose and m verse he was a 'master 
of the art of commsition, and most of the younger writers of his 
day learned something from the clearness, ease, and grace of his 
style To him bdongs the merit of havmg first suggested to his 
countr^en that it might he worth their while to study then 
native literature as well as that of France, England, and Italy. 

Wieland’s CoZZected Works, edited by Gruber, were issued in 68 vols in ISIS- 
182Sandm8(5vola in 1851.06. There are biographies of bim by Gruber (185i7-28), 
Loeball (1858), and Offcerdlngen (1877) Much light is thrown on his eharaeter 
by Ms letters , see AusgewGhlte JBrUJe (1815-10) and Bri^ an Sophie Laroche 
C1S 20) (J SL) 

WIE NER NEUSTADT. Bee Heitstadt. 

WIESBADEhr, capital of the former duchy of Nassau 
and now the chief town of a district in the province of 
Hesse-Nassau in Prussia, disputes with Baden-Baden the 
title to be considered the most frequented and most 
fashionable watering-place in Germany. It is situated in 
a small and fertile valley on the south-west slopes of 
Mount Taunua, 6 miles to the north of Mainz and 3 miles 
from the Rhine (see the subjoined plan). The town is 
neat and well-built, with bro^ and regidar streets. Its 
prc«perity is entirely owmg to its hot springs ; and the 
general ^aracter and appearance of the place, with its 
numerous hotels, lodging-houses, villas, bath-houses, pro- 
menades, and places of entertainment, are dictated by the 
leqnirements of the visitors, who number annually about 
60,000. The principal bmldmgs are the palace, built in 
1837-42 and restored in 1882 , the Cnrsaal, a large and 
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Environs of Wiesbaden. 


"handsomely fitted up establishmentj bniit in. 1810, and 
adjoined by a beautiful and shady park ■ the Protestant 
cbnreh, built of polished bricks iu 1S52-60, Tvith five tall 
towers, in the Gothic style ; the ^ 

"Eoman Catholic church ; the new 
synagogue in, the Moorish style ; 
the museum, with a picture gal- 
lery, a collBctlon of antiquities, 
and a library of 70,000 Yolumes; 
the theatre j the Berg church; and 
the Eussian chapel, erected on the 
Kexoberg inl855. "Wiesbaden con- 
tains numerous scientific societies 
and educational institutions, in- 
cluding a well-known chemical 
laboratory. The thermal springs 
contain only ^ per cent, of salt, 
and very little carbonic acid ; and 
. a good deal of their efficacy is due 
to their high temperature, which 
varies from 156° to 142° Pahr, 

The water is generally cooled to 
93° Pahr. for bathing. The prin- 
cipal spring is the Kochbrunneu 
(156° Pahr.}, the water of which is 
drunk by sufferers from gout, chronic dyspepsia, obesity, 
(fcc. There are twenty-eight other springs used for bath- 
ing, and effica- ■ 
cious in cases of 
rheumatism, gout, i 
scrofula, and ner- 
vous ailments. 

The town lies 320 
feet above the sea- 
level Its climate 
is mild and warm, 
so that even in 
winter it is fre- 
quented by from 
5000 to 6000 vi- 
siters. The popu- 
lation in 1885 
was 55,457; in 
1816 it was 4608; 
in 1867, 30,085- 

Wiesbaclen is one 
of the oldest water- 
ing -places ia Ger- 
many, and may be 
regarded as the capi- 
tal of the Taunns 
spas. The springs, 
mentioitfid by Pliny 
as FofiiUs Matiiaei, 
were known to the 
Romans, who appear 
to have fortified the 
place. Under the Carolingian inonarchs it was the site of a palace. 
Otho I. made it a town. The name "Wisibada appears in 830. 
Though the springs never passed out of knowledge, tliey did not 
attain their greatest repute until the close of the 18th century. 
Prom 1771 till 1873 "Wiesbaden was a notorious gambling resort ; 
but in the latter year public gambling was suppressed hy, the 
Pmssian Govemniient. 

See Geschu^ tiiuf Mstotiche: Topographit der Siadt Wiesbaden, loj F. W. 0. 
Roth, and Baiwologische Siudiaiii iCber Wiesbaden, ed- by Dr nfeiffer, bolih pub- 
liah«l at Wiesbaden in 18S3. and both containing copious bibliographical lists. 
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n in 18S3. and both containing copious 

“WIFE. ' See Httsba.nd and "Wife, and Women. 

WIG.^ Artificial hair appears to have been worn from 
very ancient times, as is testified by well-made wigs re- 
covered from Egyptian, mummy figures. The full and flow- 


^ Shortened from periwig, a lengthened form (through the patch) 
of peruke. This word is extant in all the Romance languages. (Ital. 
parTucca,OT, in Sardinian, Span. joeZwca ; Portng. jjerwea ; Fr. 

pernique "Walloon perik) and is derived from pelo {pHus). 


ing locks which adorn the sculptured reliefs of human 
figures found at Nineveh also suggest that wigs were not 
unknown among the ancient Assyrians. In the 16tli cen- 
tury the fashion of wearing false hair became prevalent 
among ladies in Europe. At one period Elizabeth of Eng- 
land was possessed of no fewer than eighty attires of false 
hair. Mary of Scotland throughout her life was also in 
the habit of varying the attires of hair she wore; and 
much of the confusion which has arisen in connexion with 
her portraits is traceable to this circumstance.^ The peri- 
( wig of the 16th century was, however, merely false hair 
I worn like, and sometimes with, the real hair, as an adorn- 
I ment or to supply the defects of nature. It was not till 
the 17th century that the peruke was worn as a distinctive 
feature of costume; as such it was first employed by Louis 
"ym. when his hair failed. His successor, Louis XIV., 
did not adopt it till 1673. In the meantime it had 
been freely donned by courtiers and gallants of the era. 
Charles I. of England, while in Paris on his way to Spain, 
“ shadowed himself the most he could under a burly per- 
ruque, which none in former days but bald-headed people 
used,” The wearing of the peruke became general in the 
days of Charles II. Pepys records that he parted with 
his own hair, and “ paid £3 for a periwigg ” ; and on 
going to church in one he says, “it did not prove so 
strange as I was afraid it would.” About this time the 
peruke is described as “ a counterfeit hair which men wear* 
instead of their own, a thing much used in our days by the 
generality of our men, contrary to their forefathers.” The 
wig obtained its maximum development during the reign 
of Queen Anne, who was patroness of the full-hottomed 
wig, — a huge head-dress which covered the back and 
I shoulders and floated down over the chest. In 1724 the 
peruke-makers advertised “full-bottom tyes, full hobs, 

! minister’s bobs, naturals, half naturals, Grecian flyes, curley 
roys, airey levants, qu perukes, and bagg wiggs ” among 
the variety of artificial head -gear which they supplied. 
Early in the reign of George III the general fashion of 
wearing wigs began to wane and gradually died out ; but 
among professional men the practice continued to hold its 
place, and it was by slow degrees that military officers and 
clergymen gave up the habit. The wig of the 17th cen- 
tury now holds its place only on the judicial bench, and 
with the speaker of the English House of Commons, bar- 
risters, and advocates; but even on the bench its use is 
being threatened. Wigs of course continue to be worn 
by many to malce up for natural deficiencies ; and on the 
stage the wig is, as in all times, an indispensable adjunct- 
Many of the modern stage wigs are made of jute, a fibre 
which lends itself to marvellously perfect imitations of 
human hair. 

"WIGAN, a municipal and parliamentary borough and 
market-town of Lancashire, England, is situated on the 
river Douglas and on the main line of the London and 
North Western Bail way, 18 miles west-north- west of Man- 
chester, 18 north-east of Liverpool, and 195 north-west of 
London. The Douglas is spanned by several bridges, and 
is connected with the Leeds and Liver jjool Canal. There 
is also a branch canal hy Leigh and Worsley to Manchester- 
The older portions of the town occupy the north hank of 
the river, the modern additions being chiefly on the south 
bank. The church of All Saints, Late Perpendicular, con- 


* "WTiilst a prisoner in Loclileven Castle slie received “ plusieurs per- 
mques et anlfres choses j servant ” ,* and tliare was sent after her tO' 
CJarlisle "nng paqnd de permqnes de cheveux.” Her maid, Mary 
Seton, was a skilled busker, and, according to Sir T. Kuollys, “she 
did; set such a cnrled hair upon the queen that was said to be a 
perwyke, that shewed very delicately, and every other day she hath a. 
new device of hair dressing.” Even on the scaffold, according to an 
eye-witness, she wore “borrowed hefre aburne,” her own hair being; 
•^^polied very short.” 
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Bisting of ctancel witli aisles and two chapela, was restored 
in 1630 and again in 1847 There are six other ecclesi- 
astical parishes. The principal pubhc buildings are the 
Eoyal Albert Edward Infirmary and Dispensary (1873, 
enlarged 1884), the public hall (1853), the borough courts 
and offices (1866), the arcade (1872), the market-haH 
^18771, the free pubhc hbrary (1878), the pubhc baths 
(1882), and the county justices courts and offices (1888). 
The educational institutions include the free grammar 
school (founded by James Leigh in 1619 and rebuilt m 
1876), the mming and mechanical school, and the 
mechanics’ institution The charities are numerous but 
of small individual importance, their aggregate annual 
value amounting to about £2500 A pubhc park of 27 
acres was opened m 1878. The town owes much of its 
prosperity to its coal mines, which afford employment to 
a large proportion of the inhabitants and supply fuel for 
the factory furnaces Mills for making hats were estab- 
lished at Wigan m 1482 , and subsequently beli-founding 
and pottery-making were of some importance. The chief 
industry is now the maufacture of cotton fabrics ; the town 
also possesses iron forges, iron and brass foundries, oil and 
grease works, railway waggon factories, and bolt, screw, 
and nail works The population of the municipal and 
parliamentary borough (area 2188 acres) was 20,774 m 
1831, by 1861 it had mcreased to 37,658, by 1871 to 
39,110, and by 1881 to 48,194 (23,608 males and 24,686 
females) , in 1888 it was estimated at 65,000. 

Wigan IS situated at the junction of three Roman roads, and 
there was a ford aciosa the nver where MiUgate now standa Many 
Roman coins have been found in the neighbourhood ; hence it is 
supposed that Wigan was an important Roman station. hFumerons 
Danish barrows ^o exist in the neighbourhood After the Con- 
quest Newton (in which Wigan is situated) was bestowed on Ro^r 
cte Poiotou, but on account of his rebellion was forfeited to the 
crown. The lectory of Wigan existed before 1243, and the rector 
as lord of the manor received a charter for the town m the 30th 

ear of Henry III. Wigan was a city of refuge for runaway slaves 

unng the Middle Ages It was one of the 120 borotmhs selected 
to send members to parliament m 1306 ; but the pnvil^ lay dor- 
mant until 1647 From the charter it received in the 24th year of 
-Edward III , confirming ila liberties, it is evident that it was 
already an important market town, while its fairs were on a large 
scale and regulated by special laws. It also received ehartera from 
Richard II. and Charles II Leland refers to it as a paved town 
“ as bigge as Warrington, and better huilded.” Camden describes 
it as “neat and plentifuL” Wigan contributed £60 of ship-money 
to Charles I m 1636 On the outbreak of the Civil War m 1642 
it was occupied by the earl of Derby, and formed the central garri- 
son for the kmg in Lancashire ; but the entrenchments were taken 
by Sir John Seaton in 1843 after a desperate battle. It was again 
repossessed by the earl of Derby, but was retaken by Colonel Ashton 
in March, when the outworks and fortificationa were demolished. 
On 26th August 1651 the earl of Derby was defeated at Wigan 
by Colonel Lilburne, when Sir Thomas Tyldesley was slam. A 
memorial pillar to Tyldesley was erected in 1679 and restored m 
1882. The town was governed by a mayor, recorder, 12 aldermen, 
and 2 bailiffs till the cmarter of 2d Willmm lY, Under the Muni- 
cipal Act it was divided into five wards, and is governed by a 
mayor, recorder, 10 aldermen, and 80 councillors. It has a com- 
mission of the peace and a separate court of quarter sessions In 
1885 the number of its parhamentaxy representatives was reduced 
to one 

See Sinclflu's History ofWigaji, 1882. 

WIGEOH (Frencli Tigeon, from tke Latin Vtpio),^ also 
called locally “Wkewer” and “Whew” (names imitative 
of the whistling call-note of the male), the Anas penelqpe 
of Linnaeus and Mareca pmAope of many modem orni- 
thologists, one of the most abundant species of Ducks 
throughout the greater part of Europe and northern Asia, 
reaching northern Africa and India in winter. A good 
many pairs breed in the north of Scotland; but the 
nurseries of the vast numbers which resort in autumn to 


1 Just as PicfEox (g v ) IS from Ptjpto Other French names, more 
or less local, axe, according to M BoUand, Ftgnow, Ftngeon, Wagia^ 
Woinge, Wignet, Wuiot, Vwux, and Digeon. In some parts o;f England 
the small teasmg flies, generally called midges, are known as “ wigeons ” 
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the waters of temperate Europe are in Lapland or farther 
to the eastward. Comparatively few breed m Iceland. 

Intermediate in size between the Teal and the Mallard, and less 
showy in plumage than either, the drake Wigeon is a beautiful bird, 
with the greater part of his bill blue, his forehead cream-colour, 
his head and neck chestnut,® passing into pinkish grey below and 
above into lavender-grey, which last, produced by the transverse 
undulations of fine black and white lines, extends over the hack 
and upper surface of the wings, except some of the coverts, which 
are conspicuously white, and shows itself again on the flanks. The 
win® aie further ornamented by a glossy green speculum between 
two black bars , the tail is pointed and dark , the rest of the lower 
parte IS white. The female has the inconspicuous coloration 
charactenatio of her sex among most of the Duck tribe. In habits 
the Wigeon differs not a little from most of the Anattnas It 
greatly affects tidal waters durmg the season of its southern stay, 
and becomes the object of slau^ter to hundreds of gunners on 
the coasts of Bntain and Holland , hut, when it resorts to inland 
localities, as it tdso does to some extent, it passes much of its tune 
m grazing, especially by day, on the pastui^ which surround the 
lakes or moors that it selects 

The Wigeon occurs occasionally on the eastern coast of 
IToi-th America, and not -uncommonly, it would seem, on 
the Pribyloff Islands in the Pacific But the New World 
has two allied species of its own. One of them, M. amety 
catm (a freshly killed example of which was once found in 
a London market), inhabiting the northern part of that 
continent, and in -winter reacbmg Central Amenca and the 
West Indian islands as far as Trinidad, wholly resembles 
its Old-World congener m habits and much in appearance. 
But in it the p^e frontlet and the rich chestnut are 
mingled into, as it were, a compromise of light warm 
brown, the white -wing-coverts are wanting, and nearly all 
the plumage is subdued in tone. The other species. If 
sibdatms or cMoensis, inhabits tbe southern portion of 
South America and its islands, from Chili on the west to 
the Palklands on the east, and is easily recognized by its 
nearly white head, nape glossy with purple and green, 
and other differences. (a. n ) 

WIGHT, Isle of, a small island in the English Channel, 
situated off the coast of Hampshire, between 60° 35' and 
60° 46' N. lat. and 1° 34' and 1° 6' W. long, (see voL xi. 
PI YIL). It forma a portion of the county of Hampshire, 
and is separated frgm the mainland by a narrow strait, 
the Solent and Spithead. The island is, roughly speaking, 
diamond-shaped, the shorter diameter, from north to south, 
measurmg 13 miles, and the longer, from east to west, 23 
miles. ^6 area is 92,931 acres, or about 145 square 
miles. The most prominent feature in its physical geo- 
graphy is a range of high chalk do-wns running from east 
to west across the centre of the island, and terminatmg 
in the Culver and Freshwater cliffs respectively. This 
range is broken through in the centre by the valley of the 
Medina, which flo-ws due north and is the only river of 
consequence in the island , it is navigable up to Newport. 
A second smaller range of chalk downs occurs in the south 
near Yentnor. Along the south coast, extending from St 
Catherine Point to Yentnor, there is the remarkable dis- 
trict kno-wn as the Undercliff, celebrated for its -wild and 
romantic beauty a-nd for its mild climate. It is sheltered 
from the north by a line of high cliffs. North of the 
! central range -the country is for the most part fiat 
and well- wooded. Parkhurst Forest, where timber is 
grown for the use of the British na-^y, is 3000 acres in 
extent. The geology of the island affords within a small 
area ahtmdant opportunities for studying many different 
formations. The uppermost of the strata represented in 
-the island is the Eocene, and the lowest -the Wealden. All 
the strats^ between these two may be studied in good sec- 
tions, and very numerous and interesting fossils may be 
collected. The various Eocene beds are exhibited along 

® Hence come the additional local names “Bald-pate’^ and “Red- 
head.” 
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the north c-oastj and may also he studied to great advan- 
tage in White Cliff and Alum Bays. In the neighbour- 
hood of Gurnet Bay there is a very remarkable bed, con- 
taining beautifully-preserved renmina of insects and spiders 
In Alum Bay, in the extreme -west, the strata are vertically 
disposed, and consist of a very curious series of coloured 
sands and clays. Here also the junction between the 
Eocene and the underlying Chalk is admirably shown. 
The central range of chalk downs is part of the northern 
slope, and the downs behind the XTndei cliff are part of the 
southern slope of a lesser anticlinal axis, the upper portion 
of the Chalk strata having been denuded in such a way as 
to expose the underlying Greensand, of which the greater 
portion of the southern half of the island -is composed. 
The Greensand formation may best he studied in the cliff 
section from Atherfield Point to Rocken End Beneath 
the Greensand the Wealden is exposed in the section from 
Brook to Atherfield, and also, to a much less extent, in 
Sandown Bay The Wealden strata have yielded abundant 
fossil remains of extinct reptiles {Iguanodori), especially 
m the neighbourhood of Brook and Cowleaze Ohmes ; and 
at Brook Point an extensive fossil forest exists, being the 
remains of a great raft of timber floated down and deposited 
in estuarine mud at the mouth of a great river. At Brook 
also the characteristic W'ealden mollusk, Umo valdeTms^ 
occurs abundantly. 

The climate la mild and relaxmg, and enjoys the reputation of 
being peculiarly salubraons. In winter and sprm^ however, the 
east winds are veiy trying, and in summer the heat is at tunes 
very great. The clunate of the Undercliff is especial^ nuld, and 
a large consumption hospital (the Boyal National HospiM for 
Consumption and Diseases of Chest), arranged on the cottage 
principle, has been established here. Partly owing to the mildness 
of the climate, and partly to the beanty of the scenery, the island 
has long been a favourite resort of tourists, and withm recent years 
several fashionable watering-places have sprung up Of these the 
pnndptd are Cowes, at the month of the Medina, the headquarters 
of the Royal Yacht Squadron, Eyde (11,461 inhabitants in 1881), 
Bembridge, Sandown, Tentnor (6789), ShanMin (1780), Presh- 
water (2809), and Yarmouth (787). Ifewport (986?), on the Medma, 
is the capital of the island, hut is comparatively httle frequented 
by visiters. Hitherto many parts of the island have been more or 
less inaccessible owing to the deficient^ of railwayB ; hut it is being 
rapidly opened up, and a railway is now in course of constamction 
between Hewpo^ Carisbrooke, Yarmouth, and Freshwater. There 
axe few industries in ‘the island. The population is chiefly agn- 
caltural, a large proportion of the land being devoted to sheep- 
gtazing. FtsHng is also carried on to a considerable extent on the 
south coast, — ^lobsters, crabs, and prawns being ^entifuL Oyster 
cultivation has been attempted in the Medina, na Brading Harbour, 
and in the Hewtown river. At Cowes shiphuildmg is earned on, 
and on the Medina there are cement-works. In the towns, how- 
ever, the chief occupation of the inhabitants consists m provid- 
ing for the wants of the summer visiters ; in winter very Kttle 
bnsiueas ib dona The island is divided mto two liberties, East 
and West IfedinSi exdnding the two boroughs of Uewport and 
Eyde ; and it forms one pet^ and special sessional division of the 
county. Until 1886 there was one member of parliament for the 
island and one for the borough of Newport; now, howevnr, there 
is only one member for the whole island. Episcopally the island 
bias for many centuries belonged to the see of winchester. In 1881 
the population was 78,638, as againat 66,219 in 1871. 

Hwow— The Isle of Wight (Eoman Vedis) vm oxminally 
inhabited by Celts, and was conquered for the emperor Okndius 
by Yespaaian in 4S. The Eomans remouied in possession for four 
esatunes. In 630 it was conquered by Oordic and Cymiie and 
add^ to the kiogdom of Wessax. Later on it agam became free 
froiifi ihn cflHitrcd of Wessex and remained independent until the 
inhatitents, iiisar own accord submitted to Edward, the son of 
Alfred. WBam the CJmmuero® gave the islaud as an independent 
IwdBidp to ym&m^ Eitas-wshdns^ but it wete again forfeiteo. to the 
crown on thef tabeOhm M $ii ion, ihe eaii or Hereferd. Henry 
L gave the lord^ td de Bedvrtes, !n whose femfly it 

remained until 1298, frahnUti Set Eottibusj m lady of the 

island sold it to Edwxrd L Esfehard II. n^aAi appointed a lord of 
the iskad, and the office eowtiimed until tSovei^ bf Hen^ YII., 
when it was finally abolished. Erom that date onwards the govern- 
ment has been vested in a captain or governor, whose office is now 
honorary, Charles I, was confined m Oarisbt^ke Castle &p some 
tune in 1649. The antiquities include the British pit villages near 
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Rowhorough, the Celtic tumuli on several of the chalk downs, the 
long stone at Mottistone, the Roman villaa near Bradmg and Cans- 
hrooke, the nuns of Quarr Abbey, and numeious ancient churches 
Oanshrooke Castle, dnrost in the centre of the island, is a fine old 
mm built upon the site of an ancient Bntish stionghold The 
Bntish fortifications were probably occupied as a camp by the 
Romans under Yeapasiau, and they weie subsequently held by tbe 
Saxons, who made the high mound known as the keep The mner 
w nlla of the castle were erected in the 11th century, and the outer 
defences were constructed m the xeign of Elizabeth The Roman 
villa near Bradmg contains some beautiful and well-preserved ex- 
amples of tesaelated pavements , that at Cansbrooke la smaller and 
not so interesting. 

WIGTOWN, or Wigton, a maritime county in the 
south-west corner of Scotland, forming the western division 
of the old district of Galloway, is 'bounded N. by the Irish 
Channel and Ayrshire, E by Kirkcudbright and Wigtown 
Bay, S by the Irish Sea, and W. by the Irish Channel 
It IS of very irregular form. Its greatest breadth, east and 
west, is about 33 miles and its greatest length, north and 
south, about 26 miles Tbe area is 310,742 acres or 486^ 
square miles. 

Fhymal Features — ^The coast-lina has a total length of 
about 120 miles. On the eastern boundary the estuary 
of the Gree expands into Wigtown Bay Between Wig- 
town and Luce Bays is the peninsula of the Machers, of 
which Burrow Head is the southern extremity. Luce 
Bay has a length of about 15 miles and an average breadth 
of 12. By its indentation on the south and that of Loch 
Ryan (about 9 miles long and nearly 3 broad) on the 
north the two-pronged peninsula of the Rinna is formed, 
of which the Mnll of Galloway, the most southerly pomt 
in Scotland, is the southern extremity, and Kirkcolm Point 
the northern. The coast is more or less precipitous, with 
many small inlets, few of which, on account of dangerous 
bidden rocks, afford suitable landing-places for vessels 
Loch Ryan forms, however, a splendid natural harbour, of 
which Stranraer is the port. Portpatrick on the Irish 
Channel is the nearest port in Great Britain to Ireland, 
and 7 miles to the south is Port Logan. With the excep- 
tion of Port William on its eastern shore, Luce Bay is 
destitute of harbours Wigtown Bay includes on the 
Wigtown side the small harbours of the Isle of 'Whithorn, 
(Jarliestown, Wigtown, and Carty, "but the upper portions 
of the bay are not navigable at low water. Ihe county is 
occupied almost solely by Silurian strata, its characteristic 
feature being a series of rocky hills, which extend more or 
less over the whole county, attaining their highest eleva- 
tion in the north, on the borders of Ayrshire. A con- 
siderable number range between 400 and 800 feet in 
altitude, the highest summits being Miltonish (970 feet), 
on the northern border, and Oaigairie Fell (1000 feet) in 
Kirkcowan parish. A 'great part of the county has a 
and bleak appearance, the hiUa being covered with heath 
and whins, while in the lower parts there are long stretches 
of bog and moss. The Silurian rocks are in some parts 
interpenetrated by small areas of granite ; and immense 
graoite boulders are occasionally scattered over the lower 
grounds, doubtless the result of the Glacial action of the 
Kirkcudbrightalare ice bed. Along the western edge of 
Loch Ryan there is a narrow band of Carboniferous strata, 
conaistiiig of sandstones which have been classed as calci- 
ferous. They rest unconformably on a narrow belt of 
Permian strata separating them foom the Silurian rocks. 
La the Carboniferous stmta various plant impressions are 
met with. Between Luce Bay and Looh Ryan, and on 
the upper shores of Wigtown Bay, there are raised beaches. 
Galena, copper pyrites, and baizes have been found in. 
small quantities j grey shales for roofing slates and flags 
,for pavement are dug at Oaim Byan on the eastern shores 
of lioch Ryan, where sandstone is also quarried for build- 
ifig purposes; from the clays in the neighbourhood of 
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Stranraer bricks are manufactured. Owing to the irre- 
gular billy character of the county the streams, though 
numerous, are generally small. The Cree, forming the 
boundary with Korkcudbnghtshire, flows past Newton 
Stewart and Carty into Wigtown Bay; the Bladenoch, 
from Loch Maberry on the Ayrshire border, falls mto Wig- 
town Bay at the town of Wigtown, after havmg received 
the Tarf, the Malzie, and the Black Bum , and the Luce, 
formed by the junction of the Mam Water and the Cross 
Water at New Luce, flows south into Luce Bay. There 
are a very large number of lochs, but none of them very 
extensive, the principal being the beautiful one m Inch 
parish mcluded in the grounds of Castle Kennedy, Lochs 
Maberry and Domal on the Ayrshire border, Loch Connel 
in Kurkcolm parish, Loch Eonald in Kirkcowan panah, 
and Castle Loch and the four lochs of Mochrum in 
Mochrum parish Dowalton Loch, at the junction of 
Kirkinner, Sorbie, and Glasserton parishes, was drained 
in 1862 

Agriculture — ^Although the rainfall exceeds the average m Scot- 
land, the climate is not specially unfavourable for the ripening of 
crops, and frosts are not generally of long oontmnance A con- 
siderable portion of 'Wigtownshire consists of stony moors, which 
hare insufficient soil to render reclamation possible. iJong the 
shores there is some extent of gravelly soil, which, however, requires 
heavy manurmc to render it fruitful ■\^ere tiie higher districts 
are arable a rocky soil prevails, better adapted for grass and green 
crops than for com crops A large extent of the county is black 
top reclaimed from moors ; in other districts loam and clay prevaiL 
The most common method of croppmg is a six years’ shift of oats, 
green crops, com crop, and three years’ grass According to the 
Agricultural Returns for 1887, the arable area was 147,068 acres or 
about 46 per cent of the whole, considerably above the average for 
even the lowland counties of Scotland The area under com crops 
was 37,892 acres, of which 86,511 were under oats The latter area 
has not materially changed within the last thirty years, the chief 
diminution having been in wheat, which in 1855 occupied 7343 
acres and in 1887 only 736. Barley and here in 1887 occupied 796 
acres, rye 88, and beans 310. The hulk of the green crops consists 
of turnips and swedes, occupying m 1887 16,678 acres, whilst 
1902 acres were potatoes, 229 mangold, 100 carrots, 168 cabbage, 
&c , and 135 vetches. There were 69,826 acres under clover and 
rotation grasses and 21,888 under permanent pasture. In 1881 
(the latest return) there were over 8009 acres under woods, and 
in 1887 there were 40 under nursery grounds, 6 nnder market 
gardens, and 7 under orchards The large area imder grass and 
turnips is owmg to the general prevalence of dairy farming. In 
1887 the number of cattle was 42,062, of which 21,197 were imilcb 
cows, a number exceeded in only four other counties in Scotland, 
although m the number of its cattle it is surpassed by ten counties. 
The G^oway cattle, a black polled breed, are now eluefly confined 
to the eastern distncts, the Ayrshire being found a much more suit- 
able breed for dairy purposes. In some cases Galloway bulla are 
kept for breeding with Ayrshire cows Many dairy &rms send Tmllr 
to Glasgow and the neighbouring towns ; but the manufacture of 
cheese has greatly increased within late years, large cheese feotories 
having been established. Dunlop is now almost wholly superseded 
by Cheddar cheese. Horses, chiefly Clydesdale, for whim breed 
Wigtownshire has acqmred some fame, numbered 6699 in 1887 ; 
sheep, chiefly blackfaeed on the hilly farms, and m other districts 
crosses with Leicesters and other long-wooUed breeds numbered 
116,264 ; and pigs 10,380. From 1346 returns obtained from occu- 
piers of land in 1887, out of 147,104 acres 142,266 were rented and 
occupied and 4838 owned and occupied. The followmg table gives 
a clossiflcatiou of agncultural holdings according to size m 1880 
and 1885 : — 


Year, 

50 acres and 
under 

60 to 100 
acres 

100 to 200 
aares 

200 to SOO 
acres 

600 to 1000 
acres 

Above 
lOOO acres 

Total 


No 

Acres. 

No 

Acres 

No 

Acres. 

No 

Acres 


Acres. 

No 

Acres. 

No 

Acres, 

188Q 

60S 

6241 

208 

16,000 

422 

74,676 

88 

82,638 

20 

12,271 

1 

1,210 

1847 

146,026 

1885 

607 

8778 

216 

16,861 

421 

76,887 

91 

84,426 

Ji. 

11,186 

1 

1,220 

1344 

147,298 


According to the latest landowners’ Return, the county was 
divided among 1820 proprietors, poSaessmg 309,087 acres at an 
annual value of ie230,689, or about 14s. lid. per acre Of the pro- 
pnetoTS 1674 possessed leas than one acre each. The followiM 
owned over 6000 acres each :■ — earl of Stair, 79,174 , E. J S 
Blair, 87,268 , earl of Galloway, 28,203 ; margnis of Bute^, 20,167 , 
Sir W Maxwell, 16,877; James MTlouall, 16,290; Sir Andrew 
Agnew, 12,962 ; D Himter Blair, 8265 , William Maitland, 7848 , 
Sir J. Dalrymple Hay, 7400 , K Yans Agnew, 6777 , W. C S. 


; Hamilton, 6300 , Mrs S 0. M'Ta^prt, 6998 , Lieut -Col Sir W 
T. F. Agnew Wallace, 6785 , and R H J Stewart, 6562 ^ 

Cmnmumcaiion — The Portpatnck Railway crosses the county 
from Newton Stewart by Kirkcowan, Glenluce, and Stranraer to 
Portpatnck. From Newton Stewart the "Wigtownahu'e Railway 
passes south by Wigtown and Garliestown to Whithorn The 
Girvan and Portpatnck Railway bimiches off from the Poi-tpatnck 
hne at East Challoch near Dunragit and passes northwards by New 
Luce There is a hne of steamers to Ireland by Portpatnck. 

Manufactures and Trade — Although agriculture is the mam 
mdustry, there is a variety of small manufactures m the towns, 
mcluding a woollen factory at Kirkcowan, engmeenng and locomo- 
tive woiks at Stranraer, hand-loom weaving m various places, 
distilling, tanning, and cuirymg The fishing mdnstiy is of al- 
most no account There is, however, an oyster fishery in Loch 
Ryan, and herrings aie caught m Loch Ryan and the Bay of Luce. 
The value of the salmon fishenes, includmg those of the rivers, is 
leas than £1000 a year. 

Adnnnu^ration and Ropulaiwn — From 22,918 in 1801 the popu- 
lation had by 1821 increased to 33,240 and by 1861 to 43,389 , but 
it dechned to 42,095 in 1861, to 38,830 in 1871, and to 38,611 
(males 18,143, females 20,488) in 1881 In pomt of density Wig- 
town stands twenty -first among the counties of Scotland, the 
number of persons to the square mile being 79. The proportion of 
females to every 100 males was 112 82, the laigest proportion of any 
county with the exceptions of Oikney and Shetland and Forfar. 
The number of persona who coifid speak Gaeho was only twenty- 
eight. The town population m 1881 numbered 9060, tiie village 
8574, and the rural 20,977. The county has three royal burghs — 
Wigtown (1789), Stranraer (3466), and Whithorn (1643) The last 
two are also police burohs (Stranraer, 6842). Part (2645) of the 
pohce bureh of Newton Stewart is within the county, the remainder 
being m Eaxkcudbnghtshire. Newton Stewart is also a burgh of 
barony, as are likewise Glenluce (901) and Portpatnck (591). The 
county returns one member to parliament Formerly Wigtown, 
Stranraer, and 'Whithorn formed with New Galloway a group of 
burghs returning one member, but by the Act of 1886 they were 
merged m the county. The county mcludes seventeen paiishes 
Wi^ownshire is m the same sheriffdom ns the counties of Kirkcud- 
bright and Dumfries Shenff courts are held during certain penods 
at Wigtown and Stranraer, and quarter sessions are held at Wig- 
town and Glenluce. 

Sistory and Antiquities. — ^The portion of Galloway now forming 
Wigtownshire was in early times occupied chiefly by the Novautse 
When the district was overrun by the Romans under Agricola in 
82, they fixed their headquarters at Whithorn (Zeucophibid), and 
one of their principal stations, Rengommn, was on the e^em 
shore of Loch Ryan The Devil’s dyke, a defensive work of the 
Ronuns, extended from Loch Ryan to the upper part of the Solway 
Furth A sketch of the ea^ histoiy of Galloway, including Wig- 
townshire, is given under KmKOTTDBBiaHT tyol xiv. p 98) The 
district was the scene of the labours of the Christian missionary St 
NiuiAiT (g V.), who arrived at Whithorn {Candida Casa) towards the 
dose of the 4th centuiy. Whithorn was a bishop’s see from 727 
fall -tile Reformation In addition to the caves on the sea coast, 
which, like those of Eiikcudbnghtshire, are associated with early 
human occupation, the ancient inhabitants have left traces of 
themselves in caims, standing stones, hut circles, and remains ot 
ancient villages Numerous early rehcs have also been dug up, m- 
cludmg flint and other atone implements, as well as a great vanety 
of anment bronze implements and ornaments® The Dowalton 
crannogs were the first lake dwellings discovered in Scotland, and 
are among the most remarkable in the country.® Among the 
ancient fortahces may be mentioned the sea towers of Carghidown 
and Castle Feather, south of 'Whithorn ; the mins of Baldoon, south 
of W]^own, associated with events which suggested to Scott the 
tale of the Bnde of Lammjsrmoor ; the tower of Corsewdl neai’ the 
west shore of Loch Ryan ; the foundations of a Nome stronghold in 
Cru^leton Bay ; Dunskey at tiie head of Castle Bay, built m the 
16th century, but oecupymg the site of an ancient fortress ; the 
fragments of Long Castle at Dowalton Loch, the ancient seat of the 
M'Donalls , the castle of Mochrum and Myrtoun 
Castle, the seat of the MaccuUoehs, in Mochrum 
parish; and the ruined tower of Sorhie, the an- 
cient keep of the Hannays. Of the Cistercian abbey 
of Glenluce, founded in 1190 by Roland, lord of 
Galloway, the pnncipal remains are the chapter 
house m the Decorated style, the walls of the 
cloister, and a small portion of the church m the Early Enghsh 


i«iw, m Tram Soyal and H^gldanS Agrio. Soo, voi xvil , nW aer (ijsoo; 
a For lists with Illustrations, see papers bv Bev. G Wilson and Sir Herbert 
Maxwell In Ayr and Wlgton A-rihteological CotUctions, vols. L, IL, and t. 

8 See OausmoGS, vol. vi. 662 , and for descriptions of these and otber lake 
dwdlings in Wirtownshlre, consult a paper by Robert Monro, in Ayr and 
Wigion Arch CoK, vol v^and “Notes on Crannogs and lake Dwellings of 
’"“^inshire," by Rev Q. Wilson, In Proceedings Soc. Anttq Scot., voL lx. pp. 
'8 and x. 787-789. 
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style. The ancient cathedral of Whithorn, though m a dila- 
pidated condition, forms a picturesque rum, and near it are some 
slight renuuns of the ancient pnory found^ by St Kunan. The 
Dominican priory of Wigtown, founded in 1267, has, like the 
ancient castm, entirely disappeared , and only some sbght mounds 
remain of Sanlseat atioey, founded for Premonstratensians hy Fer- 
gus, lord of Galloway, m 1148 Wigtown was probably created a 
sheriffdom m the ISth century. In 1841 the earldom of Wigton, 
which included the whole of tne county, with the junsdiotion of a 
regality, was bestowed upon Sir Malcolm Fleming. In 1872 the 
earldom was purchased by Archibald Douglas, who the same year 
was created lord of Gfdloway, In the reign of Jamas I. Wilham 
Douglas of Leawalt was sheriff of Wigtown and keeper of the castle 
of Loohnaw ; but in 1426 the const^leship of Locmnaw, with the 
shenffdom of Wigtown, was acquired by Andrew Amew. These 
dignities contmned to be held by the Agnew family tm 1682, when 
Sir Audrew Agnew refused to take the test and was superseded by 
Graham of Olaverhonse. At the Bestoration m 1688 the ofSoe of 
shenff was restored to the Agnew fitmily, and they held it till the 
abolition of hereditary jurisdictions in 1 747- The principal modan 
mansions are Galloway House, built in 1740, the seat of the earls of 
Galloway ; Castle Kennedy, built by the firk earl of Stair after the 
destruction of the old castle by fire in 1716 ; the baronial castle of 
Lochnaw, including, with lai^ modem additions, the battlemented 
tower of the ancient budding; and BamlMJrooh House, the seat of 
R. Yans Agnew. 

See Symson, Desaription ofGaUwmy, 1S2B ; Murray, Literarv Sistory (tfGal- 
lowaff, 1882 , ^Andrew .Oniew, Seralitary^riJficifOallowayfJMi. H^rka 
aj Geaiom y, by Mackenzie, 1841, and P H MaCkerlie, ISTO-TS. ^ F H) 

WILBEELFOECE, Samuel (1805-1873), bishop of Ox- 
ford and afterwards of ‘Winchester, was the third son of 
William Wilbbefoecb (see below), and was born at dap- 
ham Common near London on 7th September 1805. 
Until he entered Oriel College, Oxford, in 1823 he was 
educated privately. In the “ ‘Umted Debating Society,” 
which afterwards developed into the “ Union,” ‘Wilberforce 
distingaished himself as a zealous advocate of hberahsm 
The set of friends with whom he diiefiy assodated at Ox- 
ford were sometimes named, on account of their excep- 
tionally decorous conduct, liie "Bethel Union”; but he 
was by no means averse to amusements, and spedally de- 
lighted in hurdle jumping and hunting. Ha graduated in 
1826 ; and the summer and autumn of 1827 were spent in a 
Continental tour After his marriage on 11th June 1828 
to Emily Sargent, he was m December ordained and ap- 
pointed curate-in-charge at Chedrenden near Henley-on- 
Thames. In 1830 he was presented by Bidiop Sumner of 
‘Winchester to the rectory of Brightstone in the Isle of 
Wight In this comparatively retired ^here he soon 
found scope for that manifold activity which so promi- 
nently ohsaracterized his subsequent career. In 1831 he 
published a tract cm tithes, "to correct the prejudices of 
the lower order of farmers,” and in the following year a 
collectiou of hymns for mse m his parish, which had a 
Iwge general circulation ; a small volume of stories entitled 
the Jfofc Book of a Oomiry Glergyman ; and a sermon, 
Apoaloiioai MitUitry. He now began to be sought for as 
a pracher and dedhied several offers of appointments. In 
Fehmaiy 1836 he was made a rural dean. At the close of 
1837 he published the Letters and Journo^ of Henry 
Martyn- Although a High Churchman Wilberforce held 
aloof from the Oxford movement, and in 1838 his diver- 
gence from the "Tract” writers became so marked that J. 
H, 17ewman declined further contributions from hfin to the 
JSfntwfe Criticy not deeming it advisable that they Aould 
iongmr very closely ” In 1 838 Wilberforce pub- 

lished, with his elder brother Eobert, the Life of Ms father 
and two years later his father’s Correspondence. In 1839 
he also published JSuc&ansrilwt (from the old 'PlngliB.h 
diviaes), to which he wrote an introduction, Agcdkos and 
other Btmday SU/rieSy end a volume of XTmv&rsity Sermons^ 
and in the flawing yesf Mctdcy Island and other Pcerahles. 
In Kovemher 1839 he was install^ archdeacon of Surrey, 
in Angnsfi 1840 collated canon of Winchester, and in 
October he accepted the rectcffy Of Alverstoke. In 1841 
he was choseu Eempton lecturer, and shOTily afterwards 
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made chaplam to the Prince Consort, an appointment he 
owed to the impression produced by a speech at an anti- 
slavery meeting some months previously, in October 
1843 he was appointed by the archbishop of York to be 
sub-almoner to the queen. In 1844 appeared his History 
of die American Church In March of the following year 
he accepted the deanery of Westminster, and in October 
the bishopric of Oxford. 

The bishop in 1847 became mvolved in the Hampden 
controveray, and signed the remonstrance of the thirteen 
bishops to Lord John Bussell against Dr Hampden’s 
appointment to the bishopric of Hereford. He also en- 
deavoured to obtain satisfactory assurances from Dr 
Hampden, hut, though unsuccessful m this, he withdrew 
from the suit against him. The publication of a papal 
bull m 1850 establishing a Eoman hierarchy in England 
brought the High Church party, of whom Wilberforce was 
the most prominent member, into temporary disrepute. 
The secession to the Church of Eome of his brother-m-law, 
Archdeacon (now Cardinal) Manning, and afterwards of his 
two brothers, brought him under further suspicion, and his 
revival of the powers of convocation lessened his influence 
at court ; but his unfailmg tact and wide sympathies, his 
marvellous energy in church organization, the magnetism 
of Ms personality, and his eloquence, both on the platform 
and in the pulpit, gradually wou for him recognition as 
without a rival on Sie episcopal bench In the House of 
Lords he took a prominent part in the discussion of social 
and ecclesiastical questions. He has been styled the 
“bishop of society” ; but society occupied only a fraction 
of Ms tune The great bent of Ms energies was ceaselessly 
directed to the better organization of his diocese and to 
the furtherance of schemes for increasing the mfluence and 
efficiency of the church. In 1854 he opened a theological 
college at Cuddesdon, wMch was afterwards the subject of 
some controversy on account of its alleged Eomanist tend- 
encies. ‘FTia attitude towards Essays and Renews in 1861, 
against wMch he wrote an article m the Quarterly^ won 
hm the special gratitude of the Low Church party, and 
latterly he ergoyed the full confidence and esteem of all 
except the extreme men of either side and party. On the 
publication of Colenso’s Commentary on the Romans in 
1861 Wilberforce endeavoured to induce the author to 
hold a private conference with Mm , but after the pubhca.- 
tiou of the first two parts of the Pentatefuch Critically Ex- 
amined he drew up iie address of the bishops wMch called 
on Colenso to resign his bishopric. In 1867 he framed 
the firat Report of the Eitualistic Commission, in which 
1 coercive measures against ritualism were discountenanced 
by the use of the word “restrain” instead of “abolish” or 
"prohibit.” He also endeavoured to teke the sting out of 
some resolutions of the second Ritualistie Commission in 
X868, and was one of the four who signed the Report with 
qualifications. Though strongly opposed to the disestab- 
Hshment of the Irish Church, yet, when the constituencies 
decided for it, he prudently advised that no opposition 
dioiiid be made to it by the House of Lords. After twenty- 
four years’ labour iu the diocese of Oxford, he was named 
by Mr Q-ladstone for the bishopric of Winchester. His 
unremitting labours had, however, seriously told on his 
conatituMon, and the change to a new diocese, entailing a 
repetition of the work of organization wMch he had com- 
pleted in the old one, proved too much for his health The 
result was a severe affection of the heart, wMch on more 
than one occasion threatened to prove fatal. He was kdled 
on 19th July 1873 by the shock of a fall from his horse 
near Dorking, Surrey. 

Besides the works already mentioned, "Wilberforce wrote Eeroes 
^fffiJw£iJ7isto>^(1870),OT^inaJlyconmbutedto Good Wards, and 
several volwnes of sermons. See I/ife of Samuel WUberforee, wUh 
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Bdecttom from, his Diary and, CorrespoTidmce, vol. i , ed by Asb- 
well, and yols. u and ui , ed by his son Eegmald G Wilberforce. 

VY iiiBEK!FOECE, William (1759-1833), whose name is 
chiefly associated with the abohtion of the slave trade, was 
descended from a Yorkshire family which possessed the 
manor of Wilberfoss in the East Riding from the time of 
Henry It. tiU the middle of the 18th century. He was 
the only son of Robert Wilberforce, member of a com- 
mercial house at Hull, by his wife Elizabeth, daughter of 
Thomas Bird of Barton, Oxon, and was bom at Hull on 
24th August 17 69. It was from his mother that he in- 
herited both his feeble frame and his many rich mental 
endowments. He was not a dihgent scholar, but at the 
grammar school of HuU his skill m elocution attracted the 
attention of the master. Before he had completed his 
tenth year he lost his father and was transferred to the 
care of a paternal uncle in London j but m his tweKth 
year he returned to Hull, and soon afterwards was placed 
under the care of the master of the endowed school of 
Pocklington. Here his love of social pleasure made him 
neglectM of his studies , but he entered St John’s College, 
Cambridge, in October 1766. Left by the death of his 
grandfather and uncle the possessor of an mdependent 
fortune under his mother’s sole guardianship, he was 
somewhat idle at the university, though he acquitted him- 
self in the examinations with credit ; but in his serious 
years he “ could not look back without unfeigned remorse” 
on the opportunities he had then neglected. In 1780 he 
vms elected to the House of Commons for his native town, 
his success being due to his personal popularity and his 
lavish expenditure. He soon found his way into the fast 
pohtical society of London, and at the club at Goosetrees 
renewed an acquaintance begun at Cambridge with Pitt, 
which ripened into a friendship of the closest kmd. In 
the autumn of 1783 he set out with Pitt on a tour in 
Prance; and after his return his eloquence proved of great 
assistance to Pitt in his struggle against the majority of 
the House of Commons. In 1784 Wilberforce was 
elected for both Hull and Yorkshire, and took his seat 
for the latter constituency. 

A journey to Nice m the autumn of the same year with 
Dr I^c l/Llner led to his conversion to Evangelical Ghris- 
tiamty and the adoption of more serious views of life. 
The change had a marked effect on his public conduct. In 
the beginning of 1787 he busied himself with the estab- 
lishment of a society for the reformation of manners. 
About the same time he made the acquaintance of Thomas 
Clarkson, and began the agitation against the slave trade. 
Pitt entered heartily into their plans, and recommended 
Wilberforce to undertake the guidance of the proj'ect as a 
subj’ect suited to his character and talents. While dark- 
son conducted the agitation throughout the country, Wil- 
berforce took every opportumty in the House of Commons 
of exposing the e-^ and horrors of the trade. In 1788, 
however, a failure of his digestive powers compelled him 
to retire for some months from public hfe, and the introduc- 
tion of the subject in parliament therefore devolved on Pitt, 
whose representations were so far successful that an Act 
was pass^ providmg that the number of slaves carried m 
ships should be m proportion to the tonnage. On 12th 
May of the following year Wilberforce, m co-operation 
with Pitt, brought the subject of abohtion again brfore the 
House of Commons , but the friends of the planters suc- 
ceeded in getting the matter deferred. On 27th Janu- 
ary foUowmg Wilberforce carried a motion for ref errmg to 
a special committee the further examination of witnesses, 
but after full inquiry the motion for abolition in May 1791 
was lost by 163 wotes to 88. In the following April he 
carried a motion for gradual abolition by 238 to 86 votes; 
but in the House of Lords the discussion was finally post- 
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poned till the following session. Notwithstanding his un- 
reimtting labours m educatmg pubhc opinion and annual 
motions in the House of Commons, it was not till 1807, 
the year following Pitt’s death, that the first great step 
towards the abohtion of slavery was accomplished. When 
the anti-slavery society was formed in 1823, Wilberforce 
and Clarkson became vice-presidents , but before their aim 
was accomplished Wilberforce had retired from public hfe, 
and the Emancipation Bill was not passed till August 
1833, a month after his death. 

In 1797 Wilberforce published A Practucal Yieio of the 
Prevailing Religious System, of Professed Chrutians in the 
Higher and Middle Classes of this Country Contrasted ixith 
Real Chnsbiamty, which withm half a year went through 
five editions and was afterwards translated into French, 
Italian, Dutch, and German. Shortly after the appear- 
ance of this work he occupied himself with a plan for a 
rehgious periodical which should admit “ a moderate degree 
of pohtical and common intelligence,” the result being the 
appearance in January 1801 of the Christian Olserver. He 
also mterested himself in a variety of schemes for the ad- 
vancement of the social and religious welfare of the com- 
mumty, mcluding the establishment of the Association 
for the Better Observance of Sunday, the foundation, with 
Hannah Moeb {q v.), of schools at Cheddar, Somersetshire, 
a project for opening a school in every parish for the 
religious mstruction of^children, a plan for the education 
of Qie children of the” lower classes, a bill for securing 
better salaries to curates, and a method for disseminatmg, 
by Government help, Christianity m India In parha- 
ment he was a supporter of parliamentary reform and of 
Cathohc emancipation. In 1812, on account of fading 
health, he exchanged the representation of Yorkshire for 
that of a constituency which would make less demands on 
his tune, and was returned for Bramber In 1826 he 
retired from the House of Commons, and the followmg 
year settled at Highwood HiU, “just beyond the disk of 
the metropolis ” He died at London on 29th July 1833, 
and was buried in Westminster Abbey close to Pitt, Fox, 
and Cannmg. In Westminster Abbey a statue was erected 
to his memory, and m Yorkshire a county asylum for the 
blind was foimded m his honour. A column was also 
erected to him by his townsmen of Hull. 

See Zfe of William Wilberforee, by liis sous, 1838, 6 vola. ; Oor- 
reapondmost ^ vols , 1840. 

WELDBAD, a watering-place m the north-west of Wurt- 
mnbeifg, is picturesquely situated m the romantic pine- 
clad gorge of the Enn, 28 miles west of Stuttgart and 14 
east of !l^den-Baden. Its thermal alkaline springs have 
a temperature of 90“-100° Fahr., and are used for bathing 
in cases of rheumatism, gout, neuralgia, and similar ail- 
ments (see MroatAL Watees, voL xvi. p. 433). The fact 
that the springs nse withm fhe baths, and are thus used 
at the fountain-head, is considered to contribute materially 
to their curative influence The system of bathing in com- 
mon is customary at Wildbad, al^ough of course separate 
baths may be obtamed. The water is applied internally 
for affections of the stomach and digestive organs, and of 
the kidneys^ bladder, &c. Wildbad possesses ^ the usual 
arrangements for the comfort and amusement of the visiters 
(over 6000 annually), including large and well-appomted 
hotels, a curhaus, a trink-halle, and promenades. The 
neighbourhood is picturesque, the most attractive spot 
being the Wildsee, of which many legends are told. The 
popidation of the town in 1886 was 3614. 

WILFRID (c. 634-709), archbishop of York from 666 
till 709, was born of good parentage m Northumbria, c. 
634. When nearly fourteen years of age he was sent 
away from a harsh stepmother to serve in King Oswy’s 
court, where he attracted the notice of the queen, Eanfled, 
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She, fostering his inclination for a religions life, placed I 
him under the care of an old noble, Cndda, v?ho bad be- 
taken hirnself to a monastic life at Lindisfarne. Later on 
Eanfled enabled him to visit Rome under the protection 
of Benedict Biscop, the son of a Northumbrian, or rather 
Anglian, noble. At Lyons Wilfrid's pleasing features 
and quick intelligence made Dalfinus, or Annemund, the 
archbishop, desire to adopt him and marry Mm to his 
mece Resisting his offers, the youth went on to Rome, 
received the papal benediction, and then, in accordance 
with his promise, returned to Lyons, where he stayed for 
three years, till the murder of his patron (“1 6 56), whose 
fate he woMd have shared had not his beauty stayed the 
hand of the executioners. On his return home, Oswy’s 
son Alchfrid gave him a monastery at Eipon, and before 
long Bishop Agdbert of Paris ordained him priest. He 
was probably already regarded as the leadmg exponent of 
the Roman discipline in England when Ids speech at the 
council of Whitby determined the overthrow of the Celtic 
party (664). About a year later he was consecrated to 
the see of York (not in England, where perhaps he could 
not find the fitting number of orthodox prelhtes, but at 
Compihgne). On return journey he narrowly escaped 
the pagan wreckers of Sussex, and only reached his own 
country to find he had been supplanted in his see. The 
rest of his life is a record of wandering and misfortune. 
Eor three years (665-668) he ruled his monastery at Eipon 
m peac^ occasionally, however, exercising his episcopal 
functions in Mercia and Kent, On Archbi^op Theodore’s 
arrival (668) he was restored to Ins see, hut only to be 
driven out tMough the anger of King Egfrid’s queen (677). 
Theodore now divided Wilfrid’s large diocese into three ; 
and the aggrieved prelate went to lay his case before the 
bishop of Rome. On his way he narrowly escaped murder 
at the bauds of foreign princes, whom his own countrymen 
had stirred up against him. A synod held at Rome under 
Agatho (i679) ordained his restitution j but even a papal 
decision could not prevent his being cast into prison on his 
return home. When released he wandered first to Mercia, 
whence Egfnd once more drove him forth to Sussex. 
Here he rescued the pagan folk from an impending famine, 
and established a bishop’s see at Selsea. After Egfrid’s 
death f20th May 685) WilMd was restored to York and 
Eipon (686-687). He was once more driven out in 691- 
692, and after appealing to Rome in person obtained an- 
other dedaioii in his &vour (703-704), Despite the inter- 
cessbn of Berghtwald, archbishop of Canterbury, Egbert’s 
brother Aldfi^ refused to admit the aged prelate into his 
kingdom tall his last illness (705). 'Ihis year or the next 
a oonncil was h^ near the river Nidd, tiie papal lettws 
were read, and, despite the opposition of tiie hi^ops, Wilfrid 
once more receiv^ the abbeys of Eipon and Hexham. 
Not long after he died at Onndle (Northamptonshire) as 
he was going on a visit to Ceolred, king of Mercia (709). 
He was buried at Eipon, whence, according to Eadmer, 
his hones were afterwards removed to Canterbury. 

Wilfrid's is a memorable name m English history, not on^ he- 
csuss of the l^ge part he played in snppSintihg the Celtic disdpline 
and in, establishing a precedent of appeal to papd authority, but 
also by reason of his services to architecture and Ipt^rmrig . At York 
he xenewed Panlums’s old church, roofing it mth lead and furnish- 
ing it with glass windows ; at IKpon he b^t an entirely new basilica 
with columns and porches ; at Hexham in honour of St Andrew 
he reared a stiff nool v chm^, over which Eddius grows eloquent 
In the early days of his bish<mm he used to trarel about his mocese 
attended tw a little troop of skiffed masons. He seems to have also 
refonned the method of conducting the divine services by the aid of 
his sHUad chanters, iSdde and Alonan, and to have established or ^ 
renewed the ml© of St Benedict in the awmasteiiee. On each visit 
to Borne it was his de%ht to collect relics for his native land ; and 
to his ft-vourite hasiffcB at Eipon he gave a bookcase wrought in 
gold and precious stones^ hesiaes a spWdid copy of the Gospels. 
As a missdonaiy hia suoo^ was extraordinary, and even on bia way 


to Rome in 679 he found time to convert the Frisian king, Ald- 
gislua, though the latter had been bribed to slay him bv the offer 
of “a measure of gold solidi ” Ijater in life he ordained Smdbert 
as the first bishop of Fnsia, In earlier years his influence was so 
great that he supplied the Franks with one of their later Mero- 
vingian kings, Dagobert II, 

WOJWd’s life -was -mrltteii shortly after hia death by Eddius at the request of 
iu 3 successor at Hexham, and Tatbert, abbot of Eipon.— both luttoiate 
Mends of the groat bishop Other lives were written by Prlthegode In the 
10th, hy Folcaid In the llwi, and by Eadmer early in the 12th century The 
dates lave to be supplied mainly from Bede’s Hist Ecd , iii c. 36, &c., 18,&o , 
T 10, &C. All the uvea are printed In Haine’a Historians ofths Church oj York, 
voL L (Bolls Series). 

WTLHELMSHAYEN, or Wilhelmshapen, the chief 
naval station and war harbour of Germany on the North 
Sea, is situated on the east side of the JaJide, a large basin 
united with the sea by a channel 3 miles long The ground 
on which it stands was purchased by Prussia from the duke 
of Oldenburg in 1853, and though reckoned a part of the 
province of Hanover is completely surrounded on the land- 
ward side by Oldenburg territory. The town is laid out on 
a regular and ample scale, and the streets are wide and 
shaded with trees A statue has been erected to Admiral 
Prince Adalbert of Prussia (d. 1873). Most of the inhabit- 
ants, who numbered - 13,972 in 1886, includmg 1326 
Roman Gathohcs, are connected with dockyard and 
fleet ; and there is an additional colony of dockyard em- 
ployes at Bant (3000 inhabitants), on Oldenburg soil. 

The ongmol harbour, constructed m 1866-69, consists of an inner 
and enter baam. To tiie south-east of the inner harbour, which is 
used by war- vessels not in active service, a large new haibour has 
recently been constructed for war-vess^ in co mmi ssion and for 
commercial purposes. The entrance to both the old and the new 
harbour is sheltered by long and massive moles A torpedo har- 
bour has also been formed. The inner harhonr and the adjacent 
docks, bufiding-shpa, machine-shops, &c., form the Government 
dockyard, whimi is enclosed by a lo% wall with fourteen iron gates. 
The whole estabhsbmant is defended by strong fortifications. 

WILKES, John (1727-1797), the champion of the right 
of free representation by Bntish constituencies, was de- 
scended from a family long connected with Leighton- 
Buzzard in Bedfordshire, but he himself was born at 
Cflerkenwell, London, on l7th October 1727. His father, 
Israel Wilkes, was a rich distiller, and the owner, through 
his wife Sar^ daughter of John Heaton of Hoxton, of 
considerable house property in its north-eastern suburbs. 
After some training under private tuition John Wilkes was 
sent to the university of Leyden, matriculating there on 
8th September 1744. Several young men of talent from 
Scotland and England were studying in this Dutch unx- 
veraity at that penod, and a lively picture of their life, m 
which Wilkes displays the gaiety of temper which remained 
faithful to him all his days, is presented to us hy “ Jupiter ” 
Cterlyle. With this training he acquired an intimate know- 
ledge of classical literature,- and he enlarged his mind by 
travelling ibrough Holland, planders, and part of Germany. 
At the close of 1748 he returned to his native land, and 


in a few months (October 1749) was drawn by his relations 
into marrying Mary, sole daughter and heiress of John 
Mead, citizen and grocer of London, who wsis ten years his 
senior. The ill-assorted pair, — ^for die was grave and staid, 
while he rioted in exub^ant spirits and love of society, — 
lived together in the country for some months, when, to 
make matters worse, they returned to town to dwell with 
the wife’s mother. One child, a daughter, was bom to 
them, when Wilkes left his wife and removed to West- 


minster, where he kept open house for many young men 
about town possessing more wit than morals. To thia un- 
fortiinafie DMxriage should in justice be attributed some of 
his errors in life. In 1764 he contested the constituency 
of Berwick-upon-Tweed, hut failed to gain the seat, Wilkes 
was now a well-known figure in the Me of the West End, 
and among his associates were Thomas Potter, the son of 
the archbishop of Canterbury, Sir Francis Dashwood, after- 
wards Lord 1© Despencer, and Lord Sandwich, the last of 
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•whom in after years showed great ammosity towards his 
old companion in revelry. In July 1767, by a triangular 
arrangement in which Potter and the first WiUiam Pitt 
played the other parts, Wilkes was elected for Aylesbury, 
and for this constituency he was again retumjed at the 
general election in March 1761. Pitt was his leader in 
politics j but to Pitt he apphed m vam for a seat at the 
board of trade , nor was he successful in his oliier applica- 
tions for oj0&ce Stung by these disappomtments, Wilkes 
threw himself into bitter opposition to Bute, and to make 
his antagonism more effective established a paper called 
The North B'nton, m which he from the first attacked the 
Scotch prune minister with exceeding bitterness, and grew 
bolder as it proceeded in its course. One of its articles 
ridiculed Lord Talbot, the steward of the royal household, 
and a duel was the result When Bute resigned, the issue 
of the journal was suspended ; but, when the royal speech 
framed by George Grenville’s ministry showed that the 
change was one of men only, not of measures, a supple- 
mentary number. No 45, was published, 23d Apnl 1763, 
contammg a caustic criticism of the king’s message to his 
parliament Lord Halifax, the leading secretary of state, 
issued a general warrant “ to search for authors, prmters, 
and pubhshers,” and to bring them before him for examm- j 
ation. Charles Churchill, the poet and a coadjutor in this | 
newspaper enterprise, escaped through the good offices of j 
Wilkes , but the chief offender was arrested and thrown 
into the Tower. A week later, however, he was released 
by order of the Court of Common Pleas on the ground j 
that his privilege as a member of parliament afforded him 
immunity from arrest General warrants were afterwards 
declared illegal, and Halifax himself after a series of dis- 
creditable shifts was cast in heavy sums, on actions brought 
against him by the persons whom he had injured, — ^the total 
expenses incurred by the ministry m these lawless pro- 
ceedings amounting to at least £100,000. So far Wilkes 
had triumphed over his enemies, but he gave them cause 
for rejoicing by an indiscreet reprint of the obnoxious No, 
45, and by striking off at his private press thirteen copies 
of an obscene Mssay on Woman, -written by his friend 
Potter, in parody of Pope’s Besay on Man, one of which 
got into the hands of Lord Sandwich. Immediately on the 
meeting of the House of Commons (16th November 1763) 
proceedings were taken against him Lord North moved 
that No. 45 was “ a false, scandalous, and seditious hbel,’* 
and, as the motion was of course earned, the paper was 
publicly burnt in Cheapside on 4th December. The 
Nssay on Woman was brought before the Upper House by 
Lord Sandwich, and, on account of the improper use whidi 
had been made of Bishop Warburton’s name as the 
author of some coarse notes, the work was voted a breach 
of pnvhege, and Wilkes was ordered to be prosecuted in 
the Court of King’s Bench for printing and publishing an 
impious hbel. He was expelled from the House of Com- 
mons on 19th January 1764 ; and on 21st February he was 
found guilty in the King’s Bench of reprinting No. 45 and 
of printing and publishing the Bssay on Woman. Wilkes 
was on these dates absent from England. Some strong 
expressions applied to him by Samuel Martin, an ex-secre- 
tary of the treasury, had provoked a duel (16th November 
1763), in which Wilkes was severely wounded m the 
stomach He withdrew to Paris, and as he did not return 
to England to receive his sentence in the law courts was 
pronounced an outlaw. 

For several years Wilkes remained abroad, reemving 
£1000 a year from the leading Whigs, and in the course 
of his travels he visited many parts of Italy. In March 
1768 he returned to London and sued the king for pardon, 
but in vain. His next step was to offer himself as a candi- 
date for the representation of the City of London, when he 
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was the lowest at the poll. Undaunted by this defeat, he 
solicited the freeholders of Middlesex to return him as them 
champion, and they placed him at the head of all com- 
petitors. He appeared before the King’s Bench, and on a 
technical point procured a reversal of his outlawry , but 
the ongmal ver^ct was maintained, and he was sentenced 
to imprisonment for twenty-two months as well as to a fine 
of £1000, and he was further ordered to produce securities 
for good behaviour for seven years after his liberation. His 
conduct was brought before the House of Commons, with 
the result that he was expelled from the House on 3d 
February 1769, and -with this proceeding there began a 
series of contests between the ministry and the electors of 
Middlesex -without parallel in English history. They 
promptly re-elected him (16th February), only to find him 
pronounced mcapable of sittmg and his election void. 
Again they returned him (16th March) and again he was 
rejected. A fourth election then followed, when Colonel 
Henry Lawes Luttrell, -vdth all the influence of the court 
and the Fox family in his favour, obtained but 296 votes 
to 1143 given for Wilkes, whereupon the House declared 
that Luttrell had been duly elected. Through these 
audacious proceedings a storm of fury broke out through- 
out the country. Li the cause of Wilkes and liberty ” 
high and low enlisted themselves His prison cell was 
thronged daily by the chief of the Whigs, and large sums 
of money were subscribed for his support. So great was 
the popular sympathy m his favour tl^t a keen judge of 
contemporary politics declared that, had George III pos- 
s^sed a bad and Wilkes a good character, the long would 
have been an outcast from his dominions. At the height 
of the combat m January 1769 Wilkes was elected an aider- 
man for the City of London , in 1771 he served as sheriff 
for London and Middlesex, and as alderman he took an 
active part in the struggle between the corporation and 
the House of Commons by which freedom of pubhcation 
of the parliamentary debates was obtained. His admirers 
endeavoured m 1772 to procure his election as lord mayor 
of London, but he was set aside by the aldermen, some of 
whom were allied with the ministry of Lord Noi^ while 
others, as Oliver and To-wnshend, leant to the Liberahsm 
of Lord Shelburne. In 1774, however, he obtained that 
digmiy, and he retamed his seat for Middlesex from the 
dissolution m 1774 until 1790. He moved in 1776 for 
leave to brmg in a bill “ for a just and equal representa- 
tion of the people of England in parliament ” ; but attempts 
at parliamentary reform were premature by at least half a 
century. After several failures better fortune attended his 
efforts in another direction, for m 1782 all the declarations 
and orders against him for his elections m Middlesex were 
ordered to be expunged from the journals of the House. 
In 1779 Wilkes was elected chamberlain of the city by a 
large majority, and the office became his freehold for lifa 
He died at his house in Grosvenor Square, London, on 20th 
December 1797. 

Wilkes printed editions of Catullus and Theophrastus, and at the 
tune of his death had made considerahle process with a translation 
of Anacreon His conversation was often sullied by obscenity and 
profanity ; hut he Imew how to suit his conversation to his com- 
pany, and his well-known assertion that, ugly as he was, "with the 
start of a quarter of au hour he could get the better of any man, 
however good-looking^ in the graces of any lady, shows his confi- 
dence in his powers of fascination. The lang was obliged -to own 
that he had never met so well-bred a lord mayor, and Dr Johnson, 
who made his acquaintance at the house of DiUy, the bookseller in 
iiie Pouliay, confessed that “Jack has great variety of talk, Jack is 
a scholar, and Jack has the manners of a gentleman." It is douhtftil 
how fax he himself believed m the justice of the principles which 
he espoused To George III. he remarked of his devoted friend 
and legal adviser. Secant Glynn, “Ah sirl he -was aWiMte, 
which I never was " His writings were marked by great power of 
sarcasm. Two collections of his letters were published, one of 
Le&vra to Ais Ba/iigMer, in four volumes m 1804, the other Correa 
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spmdence M his Friends, iu five volumes in 1806. 

Mrald haa quite recently lieeii published. i ^ / 

WILKESBAEBE, a city of the United States, the 
county seat of Luzerne county, Pennsylv^^ is ait^ted 
on the right bank of the north branch of the Susquehanna 
river in the 'Wyoinmg valley, 98 jniles north-norm-w^t 
from Philadelphia. The business portion lies in the 
bottom lands, ’while the residence portions have extend^ 
into the adjacent hilly country. It is entered by fom rail- 
■wnys,— the Central of Few Jersey, that of the Delaw^e 
and Hudson Canal Company, the Lehigh Valley, 
Pennsylvania. The city is irregularly laid out. m 
population in 1880 was 23,339 ; in 1870 it was 10,174 
Wilkesbarre is in an anthracite mining district, and its 
indnstries, while relating in general to this prodnet, 
elude also important mam^actories of lace, wirej and 
curiery, and numearous m neh me -shopa. , 

After aevaral attempts, which were rendered futile hy Indian 
hostilities, a settlemeat was finally effected upon the site of 
WilkeshaiTe m 1770. Eight years later the whole region was 
depopulated by the Wyoming massacre, and the infant town, with 
others. Us sacked and burned. In the saine year a fort was 
erected upon the site of the ruined village, around which the town 
was xebuaL Vp to 1856 its growth was very alow and ^ce^. 
The discovery oi means of nsiug the anthracite coal, which is 
in abundance in the neighbourhood, gave an immense impetus to the 
growth and prosperity of the city. 

WILKIE, Sib Uatid (1786-1841), Scottish subject 
pdnter, was bom on 18th November 1785, the son of the 
parish mdmater of Cults in Eifeshire, He very early de- 
veloped an extraordinary love for art : he was accustomed to 


say tnat ne coma oiaw Derore no wuiu. ioou. 
he could sp^ and at school he used to barter his sketches 
and portraits for slate-pencils and marbles. He was also 
noted for his keen and constant observation of the village 
life around him ; and a friend has recorded that he “hked 
better to stand and look at his companions at their games 
than to join in their play.” In 1799, after he had attended 
school at Htlessie, Kettle, and Cnpar, his father reluctantly 
yielded to his desire to become a painter ; and through the 
infiuence of the earl of Levea Wilkie was admitted to the 
Trustees’ Academy in Edinburgh, and began the study of 
art udder John Graham, the able teadi^ of the schooL 
From William Allan (afterwords Sir William A l lan and 
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the engraver of Wilkie’s works, we have^ an interesting 
account of' his early studies, of his indomitable persever- 
ance and power of dose application, of hm habit of haxmt- 
ing fwjs and market-places, and transferring to bis sketch- 
bo<^ all that struck him as characteristic and telling in 
figure or incident, and of Ins admiration for the works of 
(feise arid David Allan, two Scottish pamtera of soBn®i 
froto humble lifa Among his pictures of tb^ period are 
mentioned a sulgeet from Jylacbeth, Ceres in Search of 
Ikoserpine, and Diana and Calisto, which in 1803 ^ined a 
premium of ten guineas at the Trustees’ Academy, while 
his pencil portraits of himself and his mother, dated that 
year, and now m the possession of the duke of Buccleueh, 
prove that he had already attained considerable certainty 
of touch and power of rendering character, A scene from 
Alln-Ti Eamsay, and a sketch from Macneill’s ballad of Sca^ 
Icmd^s Siaieh, afterwards developed into the well-!^awn 
Village Poliiacaans, were the first subjects in which his true 
arristtc in^vidnality began to assert itself. 

Tn 1804 Wilkie retumedl to Cults, established him self 
in the manse, and commenced his first important subject- 
picter^ Htlessie Pair, which includes about 140 figuira, 
and in which he intitoduced portraits of his neighboura 
and of aevetal members of his family circle. This work, 
which was purdbased by ?innear of Einloch for £2^ is 
rather hot and uz^leasant in tone and colouring j but it is 
a picture of the greatest inters* and promise, so full of 


incident and character as to justify its paanter s remark, 
when he saw it twelve years afterwards, that it contains 
“more subject and entertainment than any other three 
pictures which I have since produced.” In addition to 
riiis elaborate figure-piece, Wilkie was much employed at 
the time upon portraits, both at home and in Kinghorn, 
St Andreu^, and Aberdeen. „ , , ^ -r ^ 

In the spring of 1805 he left Scotland for London, 
carrying with him his Bounty-Money, or the Village 
Becrnit, which he soon disposed of for £6, and beg^ to 
study in the schools of the Royal Academy. One of his 
first patrons in London was Stodart, a pianoforte maker, 
a distant connexion of the WiMe family, who commis- 
sioned Ms portrait and other works and mtroduced the 
young artist to the dowager countess of Mansfield This 
lady’s son was the purchaser of the ViUage Politicians, 
which attracted great attention when it was exhibited m 
the Royal Academy of 1806, where it was foUowed in the 
succeeding year by the Blind Fiddler, a commission from 
the painter’s lifelong friend Sir George Beaumont. Wilkie 
now turned aside into the paths of historical art, and 
painted his Alfred in the Neatherd’s Cottage, for the 
gallery illustrative of Enghsh history which was being 
formed by Alexander Davison. The picture was executed 
with the most conscientious care, and subjected to many 
alterations, but in the end it proved far from a success. 
It bears no vivid impress of reality j the figure of the king 
IS wantmg in dignity and character j indeed the subject 
was one for which the artist had no essen-^^ sympathy, 
and into which ho was unable to project his imagination 
effectively. After its completion he wisely returned to 
genre-painting, producing the Card-Players and the admir- 
able picture of the Bent Day, wbeh was composed duxmg 
recovery from a fever contracted in 1807 while on a visit 
to his native village. Eis next great work was the Ale- 
Honse Door, afterwards entitled the Tillage Festival (now 
in the National Gallery), whidi was purchased by J. J. 
Angerstein for 800 guineas. It has been styled by Leshe 
“ the most artificial of Wilkie’s earher productions.” Its 
figures seem rather small for the extent of canvas ; but 
the separate groups are excellent, and m its handling, in 
the exquisite dehcacy and refinement of touch, and in the 
variety and beauty of its broken tmts it bears marks of 
the most distinct progress. It was followed m 1813 by 
the well-known Blind Man’s Buff, a commission from the 
prince regent, to which a companion picture, the Penny 
Wedding, was added in 1818. 

Meanwhile Wilkie’s emment success in art had been 
rewarded by professional honours In November 1809 
he was dected an associate of the Royal Academy, when 
he had hardly attained the age presenbed by its laws, and 
in February 1811 h® became a full academician. In 1812 
he opened an exhibition of his collected works in Pall 
Mflllj but the experiment was unsuccessful, entailing 
pecuniary loss upon the artist. In 1814 he executed the 
Letter of Introduction, one of the most delicately finished 
and perfect of his cabinet pictures. In the same year he 
TTiq/lfl his first visit to the Oontineiit, and at Paris entered 
upon a profitable and delighted study of the works of art 
collected in the Louvre. Interestmg particulars of the 
time are preserved in hia own matter-of-fact diary, and in 
&e more ^ghtly and flowing pages of the journal of 
Haydon, Ms fellow-traveller. On hie return he began 
Distraining for Beni^ one of the most popular and dramatic 
of his works. In 1816 he made a tour tiirough Holland 
and Belgium in company with Raimbach, the engraver of 
many of his pamtingS- The Sir Walter Scott and bis 
Family, a (abinet-sized picture '^th small full-length figures 
m the dress of Scottish peasants, was the result of a visit 
to Abbotsford in 1818. Reading a Will, a commission 
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from the king of Bavaria, now in the New Pinakothdc at 
Munich, was completed m 1820 j and two years later the 
great picture of Chelsea Pensioners Beading the Gazette 
of the Battle of Waterloo, commissioned by the duke of 
Wellington in 1816, at a coat of 1200 gumeas, was ex- 
hibited at the Boyal Academy. Ihe subject was a par- 
ticularly happy one, and was carried out with the greatest 
fulness of mcident and variety of character ; it appealed 
powerfully to the popular sentiment of the time, while the 
accomplished and masterly technique of the work won the 
admiration of the artistic portion of the pubhc 

In 1822 Wilkie visited Edmburgh, in order to select 
from the royal progress of George 17. a fitting subject for 
a picture The Eeception of the King at the Entrance of 
Holyrood Palace was the incident ultimately chosen ; and 
in the following year, when the artist, upon the death of 
Eaeburn, had been appointed royal limner for Scotland, 
he received sittings from the monarch, and began to work 
diligently upon the subject But several years elapsed 
before its completion , for, like aU such ceremonial works, 
it proved a harassmg commission, uncongenial to the 
painter while in progress and unsatisfactory when finished. 
Bis health suffered from the strain to which he was sub- 
jected, and his condition was aggravated by heavy domestic 
trials and responsibihties. In 1825 he sought relief m 
foreign travel : after visiting Pans, he passed into Italy, 
where, at Eome, he received the news of fresh disasters 
through the failure of his publishers. A residence at 
Tophtz and Carlsbad was tried in 1826, with httle good 
result, and then Wilkie returned to Italy, to Venice and 
Florence. The summer of 1837 was spent in Geneva, 
where he had sufficiently recovered to paint his Princess 
Dona Washing the Pilgrims’ Feet, a work which, like 
several small pictures executed at Eome, was strongly 
influenced by the Italian art by which the pamter had 
been surrounded. In October he passed into Spam, 
whence he returned to England m June 1828. 

It is impossible to over-estimate the influence upon 
WiUde’s art of these three years of foreign travel. It 
amounts to nothing short of a complete change of slyle. 
Up to the period of his leavmg England he had been 
mainly influenced by the Dutch genre-pamters, whose 
technique he had carefully studied, whose works he fre- 
quently kept beside him in his studio for reference as he 
pamte^ and whose method he apphed to the rendering of 
those scenes of English and Scottish life of which he was 
so close and faithful an observer. Teniers, in particular, 
appears to have been his chief master ; and in his earlier 
productions we find the sharp, precis^ spirited touch, the 
rather subdued colouring, and Ihe dear, silvery grey tone 
which distinguish this master; while m his subjects of 
a slightly later period, — those, such as the Chelsea Pen- 
sioners, the Bdghland Whisky Still, and the Eabbit on 
the WaU, executed in what Burnet styles his second 
manner, which, however, may be regarded as only the 
development and maturity of his first, — ^he begins to unite 
to the qualities of Teniers that greater richness and fulness 
of effect which are characteristic of Ostade. But now he 
experienced the spell of the Italian masters, and of Ydaz- 
quez and the great Spaniards. His change of feeling is 
accurately marked in an entry m his journal during his 
last visit to The Hague. “One feels wearied,” he writes, 
“ with the perfections of the minor Dutch pamtings, and 
finds relief m contemplating even the impmrfect sketches 
and incomplete thoughts of those great Italians My 
friend Woodburn used to say when we were in Italy that 
‘all collectors begin with Dutch pickues but end with 
Italian.’ ” 

In the works which Wilkie produced in his final period 
he exchanged the detailed handhng, the delicate finish. 
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and the reticent hues of his earlier works for a style dis- 
tmguished by breadth of touch, largeness of effect, richness 
of tone, and full force of meltmg and powerful colour 
His subjects, too, were no longer the homely thmgs of the 
genre-painter • with his broader method he attempted the 
portrayal of scenes from history, suggested for Ihe most 
part by the associations of his foreign travel. His change 
of style and change of subject were severely criticized at 
the time; to some extent he lost his hold upon the public, 
who regretted the famihar subjects and the mterest and 
pathos of his earlier productions, and were less ready to 
follow him into the histone scenes towards which this 
final phase of his art sought to lead them The popular 
verdict had in it a basis of truth: Wilkie was mdeed 
greatest as a genre-pamter He possessed the keenest in- 
stinct for the portrayal of what was around him, the truest 
insight for the effective selection, the artistic and tellmg 
combination, of the things that met his every-day sight, 
and were dear to him through life-long nearness ; but he 
was destitute of that higher and more recondite kmd of 
imagination which “ bodies forth the form of things un- 
seen,” and gives life and reahty to its re-creations of the 
past It is, however, undoubte^y true that on technical 
grounds his change of style was criticized with undue 
seventy. While his later works are admittedly more fre- 
quently faulty in form and draughtsmanship than those of 
his earher penod, some of them at least (the Bride’s Toilet, 
1837, for instance) show a true gam and development in 
power of handhng, and in mastery over complex and for- 
cible colour harmomes. Most of Wilkie’s foreign subjects, 
— ^the Pifferari, Princess Doria, the Maid of Saragossa, tlie 
Spanish Podado, a Guerilla Council of War, the Guerilla 
Taking Leave of his Family, and the QueriUa’s Eetum to 
hk Family, — ^passed into the English royal collection; but 
the dramatic Two Spanish Monks of Toledo, also entitled 
the Confessor Confessing, became the property of the 
marquis of Lansdowne. On his return to England Wilkie 
completed the Eeception of the King at the Entrance of 
Holyrood Palace, — a curious example of a union of his 
earher and later styles, a “mixture” which was very justly 
pronoimced by Haydon to be “like oil and water.” His 
Preaching of John Knox before the Lords of the Congre- 
gation h^ also been begun before he left for abroad , but 
it was painted throughout in the later style, and conse- 
quently presents a more satisfactory unity and harmony 
of treatment and handhng It was one of the most suc- 
cessful pictures of the artist’s later period 

In the beginning of 1830 Sir Thomas Lawrence died, 
and Wflkie was appointed to succeed him as painter in 
ordinary to the king, and m 1836 he received the honour 
of knighthood. The main figure-pictures which occupied 
him until the end were Columbus in the Convent at La 
Eabida, 1836 ; Napoleon and Pius YIL at Fontainebleau, 
1836 ; Sir David Baird Discovering the Body of Tippoo 
Sahib, 1838; the Empress Josephnie and the Fortune- 
TeUer, 1838 ; and Queen Victoria Presiding at her First 
Ooundl, 1838. His time was also much occupied with 
portraiture, many of his works of this class being royal 
commissions, 1^ portraits are pictorial and excellent in> 
general distribution, but the faces are frequently wanting 
m drawing and character. He seldom succeeded in show- 
ing his sitters at their best, and his female portraits, m 
pmticular, rarely gave satisfaction. A favourable example 
of his cabmet-sized portraits is that of Sir Eobert Liston; 
his hkeness of W. Esdaile an admirable three-quarter 
length; and one of his finest full-lengths is the gallery 
portrait of Lord Kellie, now in the town-hall of Cupar. 

Li the autumn of 184:0 Wilkie resolved on a voyage to 
the East. In a letter to Sir Eobert Peel he states that 
his object was “ to judge, not whethe r I ca n, but whether 
XXIV. ■— 72 
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those that are younger, or 'with, far higher attauiineats 
and powers, may not m future be required, in the advance 
aud spread of our knowledge, to refer at once to the locah- 
ties of Scripture events, when the great work is to be 
essayed of representing Scripture hostory,” — a sentence 
which foreshadows the new direction and aims of Mr Hol- 
mau Hunt and other modern realists. Passing through 
Holland aud Germany, he reached Constantinople where, 
while detamed by the war m Syria, he painted a portrait 
of the young sultan. He then sailed for Smyrna aud 
travelled to Jerusalem, where he remained for some five 
busy weeks. The last work of all upon which he "vran en- 
gaged was a portrait of Mdhemet Ali, done at Alexandna. 
On his return voyage he Buffered from an attack of illne^ 
at Malta, and died at sea off Gibraltar on the monung of 
1st June 1841. His body was consigned to the deep in 
the Bay of Gibraltar. 

An elaborate Life of Str David JFilkie, by Allan Ctmniiighani, 
containing the painter’s ioumals and bia observant and weH-con- 
sidered “Critical Eemaiks on Works of Art,” •was published in 
184? hedgrave’s Century of Favnteis of tha English SAool and 
John Burnet’s FradKal F&aays on tht Fine Aria may also be referred 
to for a critical estimate of nis worka A list of the exceptionally 
numerous and excellent engravm® jErom his pictures -wiEhe fonnd 
in the Art Uhion ToumoA for Jannary 1840 Apart from his 
skill as a pamter WilKe was an admirable etcher. The best of 
his plates, such as the Gentleman at his Desk (Lain^ 
pope exammmg a Oeneer (Laing, VIII ), and the Seat of Hands 
(Laing, IV ), are worthy to rank ■with the work of the neatest ^ure- 
etchers. DunM his lifetime he issued a portfolio of seven plates, 
and in 1876 Dr David Laing catalogued and published the complete 
series of his etohir^ and dCT-points, supplying the place of a few 
coppe^platea that had been lost by reproductioiis, in his EtcMngs 
of Daoid Wilkie a'tid Andrew Oeddes (J. M G) 

WELL, ar Tbsxament, is an instrument by which a per- 
son regulates the rights of others over his property or 
family after Ms death. For the devolution of property 
not disposed of by will, see Inheeitajs'cse, Iotestacy. 
In strictness “will'' is a general term, whilst "testammt” 
applies only to dispositions of personalty; but this dis- 
tinction is seldom observed. The conception of freedom 
of disposition by will, familiar as it is m modem England, 
is by no means universal In fact, complete freedom is 
the exception rather than the mie. Legd systems which 
are based upon Eomau law, such as those of Scotknd aud 
France, allow the whole property to he alienated only 
where the deceased leaves no ■widow or near relatives. In 
France this restriction has met with condemnation from 
eminent legal and economical authorities. M. Troploug, 
for instance, holds that “nn peuple n’est pas libre^ s’ll n’a 
pas le droit de tester, et la Ebertd dn testament eat la plus 
grande preuve de la liberty avile.” ^ 

Bomm Svttftry . — ^The vtill, ii not pnrdy Eoman in origin, at 

liir* least owes to Roman law its complete development,—* 
development which In most European countries was 
greatly tuded at a later period by ecclesiastics versed in 
Boman law. In India, according to the better optoion, it 
was unknown before the English conquest; in ■the Mosaic 
law aud in ancient Athena the -will, if it existed at aU, 
■was of a very rudimentary character. The same is the 
casQ'ffith the Zege& Barharormi, ■where they are unaffected 
by Roman law. The 'will is, on the other land, recog- ; 
pised by Rabbinical and Mohammedan law, !Hie early 
Roman will, as Sir H. Maine shows, differed from the 
modtam 'will ^in most iinportant respects. It ■was at first | 
effectiitai dtping the lifetime of the person who made it; it 
was in public ; and it ■vtss irrevocable, Its original 
lEfce that of adoption, ■was to secure ,the perpetua- 
tion of the family. This was done by securing the due 
vesting cA the h&'e^koB in a person who could be relied 
upon to keep up the famgy rites. ^liere is modi prob- j 

I TraM m (X86S), pafeca ! 

* AneUid ZflRP, dbip. vi. . . i 


ability in the conjecture that a will was only allowed to 
be made when the testator had no ffentiles discoverable, or 
when the ffmtiles had waived their rights. It is certain 
from the text of Gams ® that the earhest forms of will 
■were those made in the comztia calata, and those made in 
procinctu, or on the eve of battle The former were pub- 
lished before the eomtia, as representative of the patrician 
g^OeSj and were originally a legislative act These wiUs 
were the peculiar privilege of patricians. At a later time 
grew up a form of plebeian will (testavmritum per m et 
hbram), and the law of succession under testament was 
further modified by the influence of the p:rator, especially 
m the direction of recogmtion of Jideicommissa (see Trust) 
Godiadh, or mfonnal ■wills, also came into use, and were 
sufficient for almost every purpose hut the appointment of 
an heir. In the time of Justinian a ■will founded partly 
on they«a dvde, partly on the edict of the prcetor, partly 
on imperial constitutions and so called teskimeMum, trvpar- 
generally m use. The main pomts essential to 
its v^dity were that the testator sho'uld possess testa- 
mentary capacity, and that the -will should be signed or 
acknowledged by the testator in the presence of seven 
■witnesses, or published orally m open court. The 'wit- 
nesses must he idonea^ or free from legal disability. For 
instance, women and slaves were not good witnesses. The 
whole property of the testator could not be alienated. The 
rights of hems and descendants were protected by enact- 
ments which secured to them a legal minimum The age 
at which testamentary capacity began was fourteen m the 
case of males, twelve in the case of females. Tip to 439 
A.D a "Will must have been in Latin ; after that date Greek 
was allowed. Certain persons, especially soldiers, were 
privileged from observing the ordinary forma. The 
liability of the heir to the debts of the testator varied 
at different periods At first it ■was practically unlimited. 
Then the law was gradually modified in his favour, until 
in the tune of Justinian the heir who duly made an in- 
ventory of the property of the deceased was liable only 
to the amount of the property to which he had succeeded. 
This limitation of Imhihty is generally termed by the 
civilmns henefidum inventwni Closely connected -with 
the will was the donatio mortis causa, the rules of which 
have been as a whole adopted in England (see below) 
An immense space in the Corpus Juris is occupied ■with 
testamentary law. The whole of part v of the Digest 
(books xxviii.-xxxvi) deals with the subject, and so do a 
krge number of constitutions in the Code and JJovels.^ 

The effect of Christianity upon the ■will was very marked 
For instance, the duty of bequeathing to the church was 
inculcated as early as Constantine, and heretics and monks 
were placed under a disability to make a vrill or take gifts 
left by vrill. A will was often deposited in a church. 
The canon law follows the Eoman law with a still gieatei 
leaning to the advantage of the church. Ko church 
property could be bequeathed. Manifest usurers ■were 
added to the bst of those under disabihty. For the 
validity of a ■will it was generally necessary that it should 
he made in the presence of a priest and two ■witnesses, 
unless ■where it vras made in puts causas. The ■witnesses 
as m Eoman law, must be idond. Gifts to the churcl 
were not subject to the deductions in favour of the heii 
and the children necessairy m ordinary cases ® In Eng 
land the church succeeded in holding in its own han^ 
for centuries jurisdiction in testamentary matters 
The Eoman law of vrtlls has had* considerable effeci 
upon En^h law. In the words of Sir H. Maine, “Th< 

* Pot furtliar information ss to the history of the Eoman -will, aei 
Eomau Law, esped^ pp. 6^4, 091, 702. 706, 7l3. 

* Most of the la'w is contained in Dear^Jls, lii. 26, " De Testamenlafl,’ 
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Roman Englisli law of testamentary succession to personalty has 
ind become a modified form of the dispensation under which 
^^n- udieritances of Roman citizens were administered.” ^ 
iastST" ®^® ®®™® stnMng d^er- 

ences which should be borne m mind. The foUowmg 
among others may be noticed. (1) A Roman testator 
could not, unless a soldier, die pa^ly testate and partly 
intestate. The wiH must stand or fdl as a whole. This 
is not the case in England. ^2) There is no one in 
English law to whom the miwrsitas jum of the testator 
descends as it did to the Roman heres, whose appointment 
was essential to the validity of a formal will, and who 
partook of the nature of the English heir, executor, ad- 
mmiatrator, devisee, and legatee. (3) The disabilities 
of testators differed in the two systems. The disability 
of a slave or a heretic is peculiar to Roman law, of a youtih 
between fourteen and twenty-one to English law. (4) The 
whole property maybe disposed of in England; bntitwas 
not BO at Rome, where, except by the wills of soldiers, 
children could not be dMnherited unless for specified acts 
of misconduct. During the greater part of the period of 
Roman law the heir must also have had his f ourtdi in order 
to induce him to accept the inheritance. (5) In English 
law all wills must conform to certam statutory require- 
ments ; the Romans recognized from the time of Augustus 
an informal will called codicdli. The English codicil has 
httle in common with this but the name. It is not an 
informal vtiU, hut an addition to a wiU, read as a part of 
it, and needing the same formahties of execution (6) 
Thera is a striking difference, unknown to Roman law, 
between vnlls of r^ty and wills of personalty. Probate is 
necessary for the latter hut not for the former The Roman 
legatum apphed to both movables and immovables, in 
England a legacy or bequest is a gift of personalty only, 
a gfft of real estate bemg called a devise.® (7) The Roman 
will spoke from the time of making ; the English speaks 
from the time of death. This difference becomes very 
important in case of alteration m the position of the testator 
between the making of the will and his death. As a rule 
the Roman wiD could not the English can, pass after- 
acquired property. 

Liberty of alienation by will is found at an early period 
in England. To judge from the words of a law of Canute, 
intestacy appears to have been the exception at that tune.® 
How far the hberty extended is uncertain • it is the opinion 
of some authorities that complete disposition of land and 
goods was allowed, of others that lunited nghts of wife i 
and children were recognized. However this may be, 
after the Conquest a diatmctiou, the result of feud^m, 
to use a convenient if inaccurate term, arose between real 
and personal property It will be convenient to treat the i 
history of the two kinds of wiU separately. 

Real It became the law after the Conquest, accordmg, to Sir 
estate ui E. Coke,^ that no estate greater than for a term of years 
England. Ijg disposed of by wiU, unless m Kent^ where the j 
custom of CAVELKmi (g.v.) prevailed, and in some manors ' 
and boroughs (especially tiie City of London), where the | 
pre-Conquest law was preserved by special iudulgeuce | 
The reason why devise of land was not acknowledged by I 
law was, no doubt, partly to discourage death-bed gifts in I 
mortmam, partly because the testator could not give the 
devisee that Seisin (qv.) which was the principal element 
in a feudal conveyance, By means of the doctrme of use^ 
however, the devise of land was secured by a drcuitoua 
method, generally by conveyance to feoffees to uses in the 
lifetime of the feoffer to such uses as he should appoint 

^ Ancwit I/m, fthap. vi. 

a Tlie distinction between bequest and devise did not always eiast. 
Eot instance, the Assize of Northampton, c. 4, speaks of a devise {iixiaa) 
of chattels. * Seeular Laws, c. 68. * 2 Inst , 7. 
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by his will (see Tettst) 5 On the passing of the Statute 
of TJsea lands again became non-devisable, with a saving 
m the statute for the vahdity of wills made before the 
1st of May 1536. The inconvenience of this state of 
things soon began to be felt, and was probably aggravated 
by l£e large amount of land thrown into the market after 
the dissolution of the monastenes. As a remedy the Act 
of 32 Hen. VIII. c. 1 was passed m 1640, and was after- 
wards explained by 34 and 35 Hen VUI c. 6. Tke effect 
of these Acts was to make lands held in fee simple de- 
visable by will in writing, to the extent of two-thirds 
where the tenure was by knight service, and the whole 
where it was in socage. Corporations were incapacitated 
to receive, and married women, infants, idiots, and lunatics 
to devise The Act 12 Car. 11. c. 24, by abolishing tenure 
by knight service, made all lands devisable. In the same 
reign the Statute of Erauds (29 Car. IL c 3) dealt with 
the formalities of execution, tip to this time simple notes, 
even m the handwriting of another person, constituted a 
sufficient will, if published by the testator as such. The 
Statute of Frauds required, inter alia, that all devises 
should be lu writmg, signed by the testator or by some 
pemon for him in h^ presence and by his direction, and 
should also be subscribed by three credible witnesses. 

The stnct interpretation by the courts of the credibility 
of -witnesses led to the passing of 26 Geo, 11. c 6, making 
interested -witnesses sufficient for the due execution of the 
will, but declarmg gifts to them void. The -will of a man 
was revoked by marriage and the birth of a child, of a 
woman by marriage only A -will was also revoked by an 
alteration in circumstances, and even by a void conveyance 
inter vivos of land devised by the -will made subsequently 
to the date of the -will, which was presumed to be an 
attempt by the grantor to give legal effect to a change of 
intention. As iu Roman law, a spoke from the time 
of the making, so that it could not avail to pass after- 
aequixed property -without republication, -which was equiva- 
lent to making a new -will. Copyholds were not devisable 
before 1816, but were usually surrendered to the use of 
the will of the copyhold tenant; 65 Geo. IU. c, 192 made 
them devisable simply. Devises of lands have gradually 
been made liable to the claims of creditors by a series of 
statutes beginning -with 3 and 4 W. and M. c. 14. 

The history of -wills of personalty was considerably Persoi 
different, but to some extent followed parallel Imes. In^^^y- 
both cases partial preceded complete power of disposition. 

The general opinion of the best authonties is that by the 
common law of England a man could only dispose of his 
whole personal property if he left no wife or children ; if 
he left either -wife or chRdren he could only dispose of one- 
half, and one-third if he left both wife and children. The 
shares of -wife and children were called thejr joarsraiioa- 
cMis. This pars ratiomhihs is expressly recognized in 
Magna Charta At what period the right of disposition of 
the whole personalty superseded the old law is uncertain. 

That it did so is certam, and the places where the old rule 
still existed, — the pro-vince of Tolk, Wales, and the City of 
London, — ^were regarded as exceptions. The right of be- 
quest in these places -was not assimilated to the general law 
until comparatively recent times by Acts passed between 
1693 and 1726, A good will of personalty could be made by 
a male at fourteen, by a female at twelve. The formalities 
m -the case of wills of personalty -were not as numerous as 
in the case of -wills of land Up to 1838 a nuncupatiye or 
oral -will was sufficient, subj'ect, where the gift -was of £30 
or more, to the restrictions contained in the Statute of 
Frauds. The -witnesses to a wntten will need not be 

» Many instances of such conveyances oecnx in Sir Hams Nicolas’s 
Testamenfa Vetusia and in Ftfty Earliest Enghsk Wills (1387-1489), 

‘ edited by Mt F. J Funuvall m 1882, 
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“ credible,” and it ■was specially enacted by 4 and 6 Anne 
c. 3 that anyone who could give evidence m a court of law 
was a good ■witness to a will of personalty. A wiE entirely 
in the testator’s handwriting, called a holograph will, was 
valid without signature. At one tune the executor was 
entitled to the residue in default of a residuary legatee. 
But 11 Geo. lY. and 1 Will 17. c. 40 made him in such 
an event trustee for the next of kin. 

Jmsdic- Junsdiction over wills of personalty was till 1858 in the 
twa of ecclesiastical courts, probate being granted by the diocesan 
courts. 1 goods of the deceased lay m the same diocese, 

in the provincial court of Canterbury or York (the Pre- 
rogative Court) if the deceased had horn noiabilia, that is, 
goi^ to the value of .£5 in two dioceses. The ecclesiasUcal 
jurisdiction was of very ancient origin. It was fully 
established under Henry H, as it is mentioned by GlanviU 
In the City of London ■wills were enrolled in the Court of 
Hustiugs from 1268 to 1688 after havmg been proved 
before the ordinary Contested cases before 1858 were 
tned in the Prerogative Court -with an appeal originally 
to the Court of Delegates, later to the judicial committee (rf 
the privy council There were also a few special local 
juris^ctious, probably for the most part suryivals of the 
pre-Conquest period, when vrills seem to have been pub- 
lished in the county court. The ecclesiastical courts had no 
jurisdiction over ■wills of land, and the common law courts 
were careful to keep the ecclesiastical courts within then 
limits by means of Peohibihon (q.v.). No probate of a 
■will of land was necessary, and title to real estate by will 
might be made by production of the will as a document of 
title. This is still the law in ordinary cases ; but the Act 
of 1857 has introduced probate of ■will of land as an ex- 
ceptional proceeding. The liability of the executor and 
legatee for the debte of the testator has been gradually 
established by legislation In general it is limitki to the 
amount of the succession. Personal liability of the exe- 
cutor beyond tins can by the Statute of Frauds only be 
established by contract in writmg. 

ExistiBg Such were the piincipal stages in the histoiy of the law as it 
law, affected ■wills made hetore 183S or proved htfore 1858. The 
pnnqipal Acts now in force are the Wills Act, 1887 (7 Will lY. and 
1 Yict c 26), the CJonrtof Probate Act, 1857 (20 and 21 Tict c. 77), 
and the Judicature Acts. Some of earlier Acts axe attU law, 
though of little importance since the more modem and compre- 
hensiTe enactments. The earhwt on the statnta roll ia 20 Hen. IIL 
c St^mahling a widow to bequeath the crops of her lands. Before 
the WiHs Act uniformity in the law had been rr^tly recommended 
Iw the Eeal I^perty CommissionerB m 1833. It appears from 
their report* that at the time of ite appearance there were ten 
diffecent ways in wMoh a will might be made under different eur- 
cumstances. 

HaJc^ Act of 1837 affected both the making and the interpretation 
<if wills, (ff wQIe.* Sxcludixig the latter for the present, its muTn pro’mioiis 
were these. All prophrly, real and personal, and of whatever tenure, 
be disposed of by will If eustomaiy jfreeholds or copyholds 
be devised, the ■will must be entered on the court rolls. Ho ■will 
made by any person under the age of twenty-one is vsdid. Every 
wUl is to bo m wntmg, si^ed at the foot or end thereof by the 
testator or by some person in his presence and by his direction, 
and such signature is to hq made or acknowledged by the testator in 
the presence of two or more -witnesses present at the same tune, 
who are to snlBonbe the will in the presence of the testator. Publi- 
caiiott is not necessary A -will is not void on account of the 
iWXffimeteB^ of a witnessL Gifts to a witness or the husband or 
wife ef * wimess aw void. A creditor or exacuW may attest. A 
w^ll is revoked (Mcept where made m axerdso of a power of appoint- 
■ment^ a oertam land) by a Jater -will, or ly des^ctton wim -the 
intenfl^ of WTcidog^ but not by mfasumption awfling ftom an 
altersJaOTtmidrcmnstsnfces Alteration^ in a will must he executed 
and attesiedes a-wifi. A tvilapaaks from thedaath of the testator, 
iml^ a watrady iatto^; abnear. The Act of 18^7 transferred 
the Juriadfettoii, both votop^ And ^tent^i 0 hs> of all edclgefiaatical, 

^ The tastamenioiy jnri^f^ Of tb arttcdascon’e court is aBuded 
to by Chaucer in the ‘^Eriair’s Tale," btrt it wte ^!«rws*ds comtdetely 
Sttpfflaeded by the bishop’s coujft. . 

* Sburih S/^ori, p. 13. 

* By sect. 1 of the Act ttie word “will” tocludBS codioiL 
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royal peculiar, peculiar, and manonal courts to the Court of Probate 
constituted by the Act, created a judge and registrars of that court, 
abolished the old exclusive rights in testamentary matters of the 
advocates of Doctors’ Commons, and laid down rules of procedure 
Contentious jurisdiction was given to county courts where the per- 
sonal estate of the deceased was under £200 m value The Judi- 
cature Act, 1873, merged the old Court of Piobate in the Probate, 
Divorce, and Admu-slty Division of tho High Couit of Justice 
The division now consists of the president and one other judge 
The practice of the division is mainly regulated by the Rules of 
Supreme Court, 1888 Appeals lie to the Court of Appeal and 
thence to the House of Loros. Before the Judicature Act they lay 
directly to the House of Lords, The principal rules now obtaining 
as to probate are -^ese. Probate is confined as a rule to wills of per- 
sonally or of mixed personalty and realty, and is either in common 
form, where no opposition to 'Bie grant is made, or in solemn foim, 
gene^ly after opposition, when the witnesses appear in court The 
Act of 1857 introduced proof of wills of realty m solemn form after 
citation of the heir-at-law and devisees Probate may be granted 
either in the principal or in i district registry, and should be 
obtamed -withiu six months after the testator's death "Where no 
wecutor is named in a will, the will is not now invalid, as was 
once the case, but administration cum tes^mnto mnexo is Ranted 
The same course is pursued where the executor renounces or dies 
inteslnte before admmistsrmg the estate of the deceased After 

K ’ late the probate (as the official copy of the will is called) itself 
mes evidence, the original -will hemg deposited in the principal 
registry at Somerset House, London.^ On grant of probate a duty, 
denoted by a stamp on the probate, ia payable. It vanes accord- 
ing to the amount at which the personm-ty is fixed by tihe oath of 
the executor. Other Acta dealing with the practice m -v^s and 
probate may be shortly stated. 15 and 10 ■7ict c. 24 lemoved some 
of the difficulties whiob had arisen on the clause of the WiHs Act 
that the signature was to be at the foot or end. 44 Yict. c 12 
enabled any officer of inland revenue to grant probate where the 
poraonal estate does not exceed £800. The mam duty of an exe- 
cutor is to pay the debts of the deceased in a certain order of 
priority, to administer the estate, to pay probate and legacy duties, 
and in general to carry out the intention of the testator. There 
axe numerous Acts, especially the Conveyancing Act, 1881, dealing 
with tile rights and Iiahihues of executors, tne general effect of 
which is to discharge an executor from liabiji^ for Som pay- 
ment of debt^ for distrihutioE of asseta after public notice to persons 
interested, &c (see ExBOtnroEs). 

Rules of interpretation or construction depend chiefly on decisions Inteipre 
of the courts, to a small® extent on statutory enactment. The tation ol 
law was gradually brought mto its present condition through pre- wills, 
cedents extending back for centuries, especially decisions of the 
Court of Chancery, the court jw eaxdl&tm of construction, as dis- 
tinguished from the Court of Probate. The Court of Probate did 
not deal unless mcddentally with the meaning of the will ; its juris- 
diction was confined to seeing that it was duly executed. The 
present state of the law of interpretation is highly techmoaL Some 
phrases have obtained a conventional meaning wludb. the testators 
who -used them probably did not dream of Many of the judiciri 
doctrines which W gr^ually become established were altered by 
the Wills Act. These provisionB of the Act have smce tibt time 
themsdves become the subject of judicial decision. Among other 
provisions are these, most of them to take effect only in the 
absence of a contrary intention. A residuary devise is to include 
estates comprised in lapsed and void devises. A general gift of the 
tratator’a Imds is to include copyholds and leasenolda A genwal 
gift of real or personal estate ia to mclude real or personaf estate 
over which the testator had a genertd power of appomtment. A 
devise without words of limitation is to pass the fee simple Tho 
wor^ “die without issue” or amular words are to mean die with- 
out issue living at the tune of the death of the person whose issue 
was named. Trustees under an unlimited devise are to take the 
fee simple. De-vises of estates tail are not to lapse if the devisee, 
though be predeceased the testator, left issue inheritable und® the 
entaiL ^ Girts ■!» children or oth® issue leaving issue living at tiie 
testator’s death are not to lapse. Rules of mterpretatio^ounded 
on principlBs of equity independent of statute arc very numeious, 
and for them the works devoted to the subject must be consulted. 

Some of the more important stated m as general a form as possible, 
are these, 'i^e intention of the testator is to be observed This 
rule m called by Sir E. Coke the pole star to guide the judges. 

There is a presumption against intestacy, against double portions, 
against construct^ m®riy precatory words to import a trust, &c 
One p^ of the will is to he expounded by another Interlineations 
and alterations are presumed to have been made after, not as in 
deeds before, execution. Words are supposed to be used in thmr 
stnct and piimaty sense. Many words and phrMes, however, such 
M “money," “residue,” and “issue” and other words of lelstion- 
^p, have become ip.'voated with a technical meaning Evidence is 
admissible in certain eases to eimlain latent ambiguity, and parol 
evidence of the terms of a lost -1011 may be given. 
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InTOhda- A will may 1)8 void, in whole or in part, for many reasons, which 
tion of may be divided into two great classes, those arising from external 
wills circnmstancefl and those arising from the wiU itself. The mam 
examples of the former class are revocation by burning, tearmg, 
&c , by a later will, or by marriage of the testator, incapacity of 
the testator from msanity, infancy, or legal disability (such as 
being a convict), undue iMuence, and fraud, any one of which is 
ground for the court to refuse or revoke probate of a will good on 
the face of it, or declare a will of lands void. Undue influence is 
a giound upon which ftequent attempts are made to set aside wills. 
Its nature is well explained in a judgment of Loid Penzance’s . 

“ Pressure of whatever character, whether acting on the fears or 
the hopes, if so exerted as to overpower the vohtion without con- i 
vmcuig the judgment, is a mecies of restraint under which no 
valid will can be made " ^ The circumstances appealing on the 
face of the wiU which make it open to objection may either avoid , 
it altogether or create a partial intestacy, the wiU remaining good 
as a whole.^ Where the will is not duly executed, e , if it is a 
forgeiy or if it is not signed by the testator or the proper number 
of witnesses, the will is not admitted to probate at alL Where it 
contains devises or bequests bad in law, as in general restraint of 
marriage, or tending to create perpetuities, or contrary to public 
policy, or to some particiilar enactment, only the illegal part is 
void A remscrkable instance is a well-known case in which a con- 
dition subsequent in a devise was held void as agamst public pohcy, 
being a gift over of the estate devised in case the first devisee, the 
eldest son of an earl, did not before his death obtain the lapsed 
title of duke of Bndgewater “ 

WJls of There are some wiUs of an exceptional kmd which demand special 
excep- notice. Kvwg —It was resolved in parliament in the 16th Rm II. 

tional that the hng, his heirs and sucoessors, might lawfully make their 

character testaments ® In some later cases parliamentary authority has been 
given to royal wills, m others not The executors of Henry IV 
were confirmed in their office by letters patent of Henry Y., those 
of Henry Y by parliament The largest testamentaiy^owers ever 
confened on an English king were given to Henry YlII by 25 
Hen YIII c 7, empowering him to limit and appoint the succes- 
sion to the crown by will, in default of children oy Jane Seymour 
or any future wife By 39 and 40 Geo III c. 88 the king and 
his successor may devise or bequeath their pnvate property * Ho 
court, however, has jurisdiction to grant probate of the will of a 
king Guardianship —As a general rule i^ls deal with property, 
but even at common law a will simply appointing a guardian was 
good The common law was superseded by 12 Car II. c 24, under 
which a father may dispose of the custody of hia unmamed mfant 
children by will. The Guardianship of Infants Act, 1886, extended 
such powers in certain cases to the mother. Married Woman —At 
common law a married woman could not (with a few exceptions) 
make a will without her husband’s licence and consent, and this 
disability was specially preserved by the Wills Acts of Henry YIII 
and of 1837 A common mode of avoiding this difficulty was for 
the husband to contract befoie mamage to permit the wife to make 
an appointment disposing of personal'^ to a certam value Courts 
of equity from au early time allowed her, under certain restnotiona, 
to make a will of proMrtjr held for her separate use In some 
cases her husband could dspose of her property by will, in others 
not The law as it existed previously to 1882 is now practically 
obsolete, the Mamed Women’s Property Act of that year enabhng 
a married woman to dispose by will of any real or personal property 
as her separate property as a feme sole without the luteiwention of 
any trustee The Act also enables a mamed woman who is execu- 
tnx of a will to act as if she were a /me sole. Alien -Before 
1870 an alien enemy resident in England could only dispose of 
property by will with the king’s licence The HaturaWtion Act, 
1870, enables hun to do so as fully as a natural-bom British sub- 
ject. Soldier and Sailor — ^WiIIs of soldiers m actual military 
service, and of sailors, are subject to special legislation, and are 
excepted from the operation of the Wills Act. !&e privilege only 
applies to wills of personal estate WiUs of soldiers on an expedi- 
tion may be made by nnattested wnting or nuncupative testa- 
ment baore two witnesses. Wills of petty officers and seamen m 
the navy, and of marines, as far as rektes to their nay or pnze- 
money, must be attested by an officer, and wills madefy a seaman 
m the merchant service must, if made at sea, be attested biy the 
master or mate, if made on land by a superintendent of a mercantile 
marme office, a cleigymau, justice of the peace, or consular or 
customs officer The wiUs of prisoners of war are subject to special 
regulations, and the Admiralty may at its discretion waive the due 
executiou of wills in other mstances. The effects of seamen, 
mannes, and soldiers, killed or dying in the service, are exempt 
fiom probata duty. Pay, wages, prize money, and pensions due to 
persons employed m the navy may he paid out without pohate 
where the whole assets do not exceed i682. The Board of Tiwle 
1 jEaU t? Hall, iow Itsp , 1 PTotate, 481 
a Egarton v lari Browmow, 4 HortBe of Lords Cam, 210 
* ilast , 886 

4 See tlie Colledioti of Royal Wills printed for tlie Sooiet? of Antiauarles 'by 
J Nichols a780X 


L L 573 

may at its discretion dispense with probate of the will of a merchant 
seaman whose effects do not exceed £60 in value By an Act 
passed in 1868 the existing exemptions aie extended to the sum of 
£100 in the case of civil service pay or annuities, of civil or military 
aUowanees chargeable to the army votes, and of army prize money 
Will made wider power.— A. will made under a power of appoint- 
ment IS not revoked by mamage when the real or personal estate 
thereby appointed would not in default of appomtment pass to the 
testator’s executor or administrator or to the next of km Before 
the Wills Act a will exercising a powei of appointment had to 
conform to any special requisitions in the power, but since the Act 
the power 13 duly exercised if executed and attested like an ordmary 
wiIL ^^rahon —In the register counties memorials of wills 
affecting lands in those counties must be registered (see Regis- 
TBATION). 

At common law there could be no larceny of a will of landa Criminal 
But now by the Larceny Act of 1861 stealing, injuring, oi conceal- law re- 
ing a will, whether of leal oi personal estate, m punishable with latmg to 
penal servitude for hfe. Forgery of a will (at one time a capital wtIIs. 
enme) renders the offender liame to the same penalty Fraudulent 
concealment of a wiU matenal to the title by a vendor or mortgagor 
of land or chattels is by 22 and 23 Yict c 35 a misdemeanour 
punishable by fine or imprisonment or both 
Connected with the subject of this article, though not ffilling Donatio 
directly under it, is the donatio mortis causa, d^ending for the mmiis 
most port upon rules adopted from Roman law, unlike a bequest causa. 
under a wiB, such a gift passes -witlout probate and does not need 
the presence of any statutory number of witnesses. It is, however, 
liable to legacy duty and is part of the assets of the deceased For 
its vabdity two elements are essential the gift must be conditional 
on the donor’s dying from his existmg illness, and therefore revoc- 
able, and there must be deliveiy. Money, jewels, or other chattels 
may he the subjects of a donatio mortis causa , so may negotiable 
instruments passing by dehvery, but not chepes signed by the 
grver, as his authonty to draw is revoked by his death If pre- 
sented before hia death, the gift, bemg unconditioual, is wanting in 
one of the elements of a good donatio mortis causa.^ 

Ireland— Wta.% Act of 1837 apphes to Ireland. In 1857 an Act Ireland 
on lines sunilai to the Enghsh Act was passed for Ireland, 21 and 
22 Yiet c 79 Under the Irish Judicature Act of 1877 the then 
existing Court of Probate was merged in the High Court of Justice 
Scotland —Up to 1868 wills of immovables were not allowed in Scotland. 
Seotlaad. The usual means of ohtammg disposition of hentage 
after death was a trust disposition and settlement by deed deprie- 
senti, under which the truster disponed the properly to trustees 
according to the trusts of the settlement, reserving a life mterest. 

Thus something very similar to a testamentary disposition was 
secured by means resembling ‘those employed in England before 
the Wills Act of Henry YIII, The mam diradvantage of the tnist 
dispoffltion was that it was liable to he overthrown by the hen, 
who could reduce ex eamte leeti all voluntary deeds made to hia 
piejudice withm sixty days of the death of his ancestor In 1868 
the Tildes to Land Consolidation Act made it competent to any 
o’wner of lands to settle the succession to the same in the event of 
death by testamentary or mortis causa deeds or writings. In 1871 
reduction ex capita lecti was abolished by 84 and 35 Yict. e, 81. A 
will of immovables must be executed with the formalities of a deed 
and registered to give title (see Registration). The disability 
of a woman as a witness was removed by the Titles to Land Con- 
solidation Act As to wiUs of movables, there ai-e several import- 
ant points m which they differ from corresponding wills in Eng- 
land, the influence of Roman law being more marked Males may 
make a will at foui-teen, females at twmve. A nuncnptive legacy 
13 good to the amount of £100 Scots (£8, 68. 8d.), and a holograph 
testament is good without witnesses, but it must be signed by tne 
testator, differing in this from the old English hologra^ By the 
Convej^ing Act, 1874, such a wiU is presumed to have been exe- 
cuted on the date wluch it hears. Hot all movables can be left, 
as in England, The movable property of the deceased is subject 
to JUS rdwtB, or widow’s right to half if there be no child or 
children, one-third if there be a child or children, and the legitim, 
or beam’s part, of half if there he no widow, one* third if there be a 
widow. Only the remamdei is disponible as dead’s port. Legitim 
depends upon sumvance and is not transmissible on predecease of 
a person prosnectively entitled to it Both jus relictce and legitim 
maybe excluded by ^charge or satisfection, as by provision in the 
contract of mamage Executor m Scotch law is a more extensive 
term than in Englmh. He is either nominate or dative, the latter 
^omted by the court and correspondmg in most respects to the 
E^lisb administrator. Caution is required from the latter, hut 
not from the former. Confirmation mcludes both the probate and 
letters of administration of Enghsh procedure Without confirma- 
tion by ttie court interference by the executor becomes a vitious 
4 principal aathontles for the English kw ore, tor the ihrmalitles, 

■WlUtams, Sasmtors] tor the constniotlon, the works of Sir James 'Wlmni 
and of Messrs Jarmau, F T Hawkins, and Theobald Precadenls will he round 
in Hayes and Jarman’s Conefse Forms of With and In ordinary collections of 
precedents in conveyancing. 
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intromission. Ongmally confirmation of testaments of movables 
fell, as in England under the cognizance of the chuidi courts 
Such jurisdiction certainly existed at the tune of regiwm. maaestatem. 
This ecclesiastical right contmued through the Commissary Court 
at Edinburgh (constituted Queen Mary in 156S) and the local 
comniissanes until modem times, "when the 3 urisdiction of th^e 
courts was at lust transferred and then abolished by a senes of en- 
actments from 4 Geo IV c. 97 to the Sheriff Courts Act, 1878. 
The Act of George IV placed the commissary 3 nri 8 diction in the 
sheriff courts ; by the Act of 1876 the sheriffs sit as sheriffs m 
testamentary matters, no longer as commissaries. Confirmation of 
iviUs where the whole estate Is under £300 is regulated hy 44 Vict. 
c 12 and other Acts An eifc is an addition to a confirmation 
made on discovery of additionud effects of the deceased after con- 
firmation. By the common law doctrine of passive representation 
the heir or executor was bable to be sued for implement of the de- 
ceased’s obligations. The Roman principle of benefieum inventani 
was first mtroduced by an Act of 1696 As the law at present 
stands, the hem or executor is liable only to the value of the suc- 
cession, except where there has been vitious intromission in mov- 
ables, and m gestio fro herede and some other cases in hentablea 
The present inventory duty on succession to movables depends 
npon 44 Viet. c. 12. In England the executor is bound to pay 
the debts of the deceased in a certain order , in Scotland they all rank 
pan passu, except privileged debts. ^ (See Peivileoe ) 

The ioiU of a summons^ the condusion of a writ contsaning the 
will of the sovereign or 3 udge, charging the executive officer to cite 
the party whose attendance is resumed It is regulated hy several 
Acts, e.g., 1 and 2 Vict. c 114, 81 and 82 Vict. c. 100. (See Sirat- 
MOS8, Wahiuot, "Wbit.) 

United States —By the constitutions of many States laws giving 
effect to informal or mvahd wills are forbidden The age of testa- 
mentaty capacitjr varies very much Eighteen is a common one 
Full liberty of disposition is not universal Homesteads generally, 
and dower estates frequently, are not devisable. In some States 
only a disposable portion of the property can be left, so that child- 
ren cannot be dismbented without good cause, and m some 
children omitted in a will may still take their share. It is fre- 
quently provided that a certain amount must he left to the widow 
Louisiana follows French kw, by winch the testator can under no 
circumstances alienate by will more than half his property if he 
leave issue or ascendants. In some States a married woman may 
not leave more than half her property away fifom her busband. 
Some req^uire the husband’s consent and snbscriptaon to make the 
will of a manned woman valid. Hnnonpative and holograph wdla 
are in nse The former are confined to personalty and must gener- 
ally be reduced to writing within a ^ort time after tbe words 
are spoken In Louisiana there is a special form of will, borrowed 
from Roman kw, called the mystic or sealed wiU, in which the 
testator declares a sealed packet to he his will before witnesses. 
The number of witnesses necessary for the validity of a will of any 
kind IS usually two, sometunea three. Wills of soldiers and sailors 
are privileged, as in England. Probate is granted sometimes by 
the ordinary chancy or common law conrk, more ftequently by 
courts of speckl jurisdidaon, such as the Prerogative Court in Hew 
Jersey, Ibe SurrcRate’s Court in Kew York.® 

IrUeriuUiafndl Zow.— There are three main directions which the 
opinion of j'urists and the practice of courts have taken. (1) The 
whole property of the testator may be subected to the law of his 
dwnicil To this effect is the opinion of Savigny and tie German 
piaeiiee. (2) Thp property may be subjected to the law of the 
place where it happens to be at the ,time of the testator’s dM.th 
(3} The movable jffoperty may be subjected to the law of the 
domidi, the immovabm to the kw of the ]fiace where it is situate, 
HhA Uxt lod rei sites England and the United States follow this 
rule. Testamentary capadty is generally governed by the law of 
the testator’s domicil, the form of the instrument in most conntnes 
either by the law of his domicil or the law of the place where the 
will was made, at his option. The old rule of English kw was to 
allow the former alternative only. The law was altered for the 
United Kingdom in 1861 by Lord Eingsdown’s Act (24 and 26 Vict 
E. 114), by which a wiR made out of the United Kmgdom by a 
British subject is, as far as regards personal estate, good if mode 
acctwting to the fonns requiim by the law of the ]^a where it 
was ma^ <ff by the law of the t^tator’s domicil at the time of 
making it, ox by tba kw of the place of his domicil of origin. Sub- 
sequent change of domicil does not avoid such a i^I Another 
Act jiesE^ en the same day J24 and 26 Vict o, 121) , enacted that 
by oonvention with any foreign Government foreign domicil could 
pot be Soquiied by a teatatm: without a year’s residence and a 
wrftten dedatation of intoitiini to become domiciled. In the 
United States Seme States haveadopted the narrow polny of enaift- 
ing by statute the old coinaubn. kw rule, and piovidmg that no will 

® See MTjaxwi, Styles (ff wills Will be found 

both m that work and in J^widicdl Stales, 

® See Stimson, AiAeaieoai Statute Zau*, §§ 2600-2844. 
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is valid unless made in the form reqimecl by tlie law of the State of 
the testator’s domicil The constniction of a will is governed by 
the W of the domicil of the testator, as he must be supposed to 
have used language m consonance with that law, unless indeed he 
express himself in technical language of another couutiy The 
persons who are to take under a are decided by different rules 
according as the property is movable or immovable, the former 
being governed by the law of the domicil, the latter by the lex loci 
m sites It was held recently by the Court of App^ in England 
that, under the will of an Englishman domiciled in Holland, leaving 
personal property to children, children legitimated pefr suiseguens 
mairimanvim could take, as they were legitimate by the law of 
Holland, though not by the law of England ® Such children could 
not, however, have succeeded simply under that designation to real 
property m England devised hy the wdl. A will duly executed 
abroad is generdly required to be dothed with the authority of a 
court of the country where any property affected by the will is 
situate As far as regards the dmerent kingdoms composing the 
United Kingdom, 21 and 22 Vict c. 56 enables an English oi Irish 
probate, or a Scotch confirmation, to be sealed as of course in the 
pr oper court of one of tbe other kbigdoms. (J Wf ) 

WILLENHALL, a townsliip of Staffordshire, England, 
in the parish of Wolverhampton, is situated on a branch 
of the Birmingham Canal and on the Midland and the 
London and North Western Railways, 3 miles east of 
Wolverhampton, 12 north-west of Birmingham, and 124 
north-west of London The township includes seven ham- 
lets. The church of St Giles, originally erected in 1350, 
was rebuilt in 1867 in the Decorated style. There are 
three other churches in connexion with the Established 
Church, all of modern origm,and a Roman Catholic church 
Willenhall possesses a literary institute, a free library, and 
a higher grade board school, erected m 1883. The water- 
works became in 1868 the property of the Wolverhampton 
corporation. Willenhall is situated in the neighbourhood 
of extensive coal and iron mines, and possesses brass and 
iron foundries, and manufactories of various kinds of iron- 
ware, including door locks and padlocks, ironmongery for 
doors and gates, ferule^ file^ gridirons, steel traps, screws, 
and currycombs. There are also varnishing works and 
maltings. The population of the urban sanitary diskict 
(area 1368 acres) was 16,902 in 1871 and 16,067 in 1881 

The Tillage began to be of importance m the reign of Elizabeth, 
when the coal and iron were first wrought 

WILLESDEN, a suburb and parish of London, about 
4 miles north-west from Hyde Park Comer, is situated on 
a number of railway hnes affordmg very convement access 
to the City. It consists of a number of houses grouped 
round the parish church of St Mary, Queenstown, a district 
inhabited chiefly by the working classes ^ Willesden Green 
and the outlying hamlets of Brondesbury, Harlesden, 
Neasdon, DoUis HiU, Stroud Green, and Stonebridge Park 
are now "^gely occupied by villas. The church of St 
Mary, dating probably from the early part of the 14th 
centuiy, contains some remains of Early English, with a 
Perpendicular chancel and tower. It was enlarged in 1 86 1 
and again in 1872. At (Queenstown there are a working- 
men’s institute, a workmen’s hall, and a Good Templars’ 
orphanage. In Willesden Lane there is a Jewish cemetery. 
The population of the urban sanitary district (area 4383 
acres) was 16,869 in 1871 and 27,463 m 1881 

At Domesday the manor of Willesden and Harlesden was held 
hy the canons of St Paul's. In the 12tli century it was formed 
into eight distinct manors, seven of which are held by tiie same 
number of prebeudanes The district is associated with the exploits 
of Jack Sheppard. 

WILLX^ I. (1027 or 1028-1087), king of England, 
aurnamed the CosaxrEEOK, was bom in 1027 or 1028. He 
was the bastard son of Robert, duke of Normandy, and 
Herlevt^ daughter of Eulbert, a tanner of Ealaise. '^en 
he was about seven years old Ms father, intending to go 
on pilgrimage and having no legitimate sons, proposed him 
as Ms heir. The great men of the duchy did homage to 
ihe child, and a year later (1036) his father’s death left 

» "Ae Goodman’s Trusty” Jmw 17 Chancery Div., 266. 
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him to make good his claim. Anarchy -^vas the natural 
result of a minority. William’s life "was on more than one 
occasion in danger and several of his guardians perished 
in his service. At the earhest possible age he received 
knighthood from the hands of Henry I of France, and 
speedily began to show signs of his capacity for govern- 
ment In 1042 he insisted that the “truce of God” 
should be proclaimed and observed in Normandy. When 
he was about twenty years old, his authonty was threat- 
ened by a general conspiracy, which spread through the 
western half of his duchy. Aa attempt was made to seize 
him at Valognes, and he only escaped by riding hard all 
night to his own castle at Falaise. Bessm and Cotentin, 
the most Norman parts of Normandy, rose in rebelhon 
Wilham sought and obtained aid from Kmg Henry, and 
completely defeated the rebels at Val-es-Dunes near Caen 
(1047). The battle was but a combat of horse, but it 
decided the fate of the war and left William master of his 
duchy. The debt which he owed to Henry was repaid 
next year. War broke out between Geoffrey, count of 
Anjou, and Henry (1048), and William came to hia suzer- 
ain’s assistance. AlenQon, one of the chief border fortresses 
between Normandy and Maine, which had received an 
Angevm prison, was captured by the duke The inhabit- 
ants had taunted him with his birth, and Wilham, who 
had dealt leniently with the rebels after Val-es-Dunes, took 
a cruel revenge Soon afterwards Domfront, another im- 
portant border fortress, feU mto his hands. 

In 1051 William visited England (see vol viii p 289) 
Two years later he married Matilda, daughter of Baldwin, 
earl of Flanders, and a descendant of Alfred. The marriage 
had been forbidden by a council at Rheims as uucanomcal, 
and was opposed by Lanfranc, prior of Bee This produced 
a quarrel between Lanfranc and WiUiam, who ravaged the 
lands of the abbey and ordered the banishment of its prior 
Lanfranc, however, soon came to terms with the duke, and 
engaged to obtain a dispensation from Rome, which, how- 
ever, was not granted till 1069. Strengthened by this 
alliance with Flanders, William showed himself more than 
a match for aU his enemies Henry, who had hitherto 
been for the most part friendly, now turned agamst him. 
After the suppression of some isolated revolts, William was 
threatened in 1064 by a great confederacy. His dominions 
were invaded by the forces of the French king, in com- 
bination with ^ose of Geoffrey of Anjou, Theobald of 
Blois, and others. Wdham remained at ^t on the defen- 
sive ; then, falling suddenly on one of the French armies 
at Mortemer, in tiie north-eastern comer of his duchy, he 
cut it to pieces. 'This blow put an end to the war , Heniy 
made peace (1055) and William took the opportunity of 
extending his dominions in a southerly direction. He bmlt 
fresh fortresses and exacted homage from Count Geoffrey 
of Mayenne. In 1058 Henry and Count Geoffrey made a 
final effort to crush their dangerous neighbour , but the 
effort failed, like those which preceded it. William again 
allowed the alhes to enter and ravage his territory ; but, 
while the French army was crossing the Dive at YaraviUe, 
he attacked and completely destroyed their rear-guard, 
which was cut off from the van by the advancing tide. 
Henry again made peace, and soon afterwards died (1060). 
The deafii of Geoffrey of Anjou in the same year reheved 
Wilham of his most formidable rival for the possession of 
Maine. Herbert Wake-Dog, the lawful ruler of that terri- 
tory, who had been dispossessed by Geoffrey, recovered his 
dominions on the latter’s death. He at once “com- 
mended ” himself to WiUiam, thus making the duke his 
heir. On his death in 1063 Wilham took possession of Le 
Mans and the county of which it was the capital, — an 
acquisition which extended his southern frontier nearly 
to the Loire, almost severed Brittany from the rest of 
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France, and paved the way foi the subsequent junction 
with Anjou. 

It was apparently soon after this event, in the year 
1064, that Harold, then earl of Wessex, visited Nor- 
mandy For the relations between him and Wdham 
which grew out of this visit, see England, vol. vih pp. 
290-291. When Harold was elected and crowned king 
of England (1066), William’s first step was to send an 
embassy to Inm demanding the fulfilment of his promise. 
The purport of the demand is as uncertam as that of the 
pledge j but, whatever it was, Harold rejected it. The duke 
thereupon summoned a council of his supporters, who 
advised him to call togethei an assembly representing the 
whole duchy. This assembly, a typical feudal parhament, 
met at Ldlebonne While acting together it appears to 
have opposed the scheme for the conquest of England 
which William laid before it, but its members weie won 
over singly He then made a compact with Tostig, the 
banished brother of Harold ; he came to terms widi the 
emperor Henry; he conciliated Philip, king of France, 
by offering to hold England as his vassal; and — ^most 
important of all — ^he obtained the sanction of Rome 
Pope Alexander 11. not only issued a bull declaring Wilham 
to be the rightful heir to the throne, but sent him a nng 
and a banner as symbols that the blessmg of heaven was 
on hm claim. Embarkmg at St Yal6ry, William landed 
on 28th September at Pevensey. The battle of Senlac or 
Hastings (14th October 1066) was a decisive victory for 
the duke of Normandy ; but it took five years more to 
complete the conquest of England 

Early in 1067 Wilham made a progress through the 
eastern and central parts of his new dominions All that 
had as yet submitted to hun was comprised m the old 
kingdoms of Wessex and East Anglia, and a small portion 
of Mercia He at once secured his hold over these districts 
by the erection of fortresses in London, Norwich, and else- 
where He received homage from the great men , he con- 
fiscated the lands of those who had resisted him; and, while 
keepmg a large number of manors for himself, he granted 
others to his followers. Even those who had not resisted 
were regarded as having legally forfeited their title and 
had to submit to a re-grant on less advantageous terms 
In March 1067 WiUiam returned to Normandy, taking 
with him as hostages the earls Eadwine, Morkere, and 
Waltheof. The revolts which broke out m the north and 
south-west compelled him to return to England in December. 
Early in 1068 he marched on Exeter, as the centre of the 
western revolt He took the town and bmlt a castle, after 
which he subdued Cornwall, and then march mg northward 
forced Bristol to submit. In the summer of 1068 there 
was a general rising of the north, of which Eadgar was 
the nominal head, but Eadwine and Morkere were the 
moving spirits The insurgents were aided by Malcolm, 
king of Scotland. William had, however, only to show him- 
seK in order to pnt down the insurrection He journeyed 
northward, by way of Warwick and Nottingham, to York, 
received the submission of Eadwine, Morkere, and Malcok^ 
and returned by way of Lincoln and Cambridge. His 
march was accompanied by heavy confiscations, and great 
castles, rising in places of vantage, rendered the Norman 
power at once visible and secure. In the spring of 1069 
a fresh revolt broke out. Robert of Comines, the newly 
appomted earl of Northumberland, was slain at Durham , 
a Damsh fieet entered the Humber, and a Danish army, 
jomed hy Eadgar and Waltheof, seized and burned York. 
The sons of Harold attacked Devon, while other isolated 
outbreaks took place in the west. These were speedily 
put down by William’s heutenants ; and in the autumn the 
king hims^f, going northward a second time, recovered 
York and harried Northumberland with ruthless delibera- 
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tion Returning to keep Clinstinas at York, he set out 
again in January 1070 to oppose Malcolm, who had crossed 
the border in aid of the insurgents. He forced Waltheof 
to submit, and drove the Scottish kiag back into his own 
country j then, marching over pathless fells lu the depth, 
of winter, he reached Chester, took the town, and founded 
another castle. Horthumbria, exhausted and ruined, gave 
up the struggle, and the omission of the northern counties 
from the Domesday survey throws a grim hght ou the com- 
pleteness of the Conquest. In one district only, the fens 
of Cambridgeshire, where Hereward still held out, the 
spirit of resistance survived. In April 1071 William 
arrived at Cambridge and commenced a regular blockade. 
Admncing cautiously by means of a causeway through the 
fens, he entered Ely in October, and therewith the last 
fdeker of independence died out. The conqu^t of England 
was completed. To guard agamst any fresh^ incitements 
to rebellion from Scotland, William in 1072 invaded that 
country and forced Malcolm to do him homage, — an event 
which hnil an important effect on the subsequent relations 
of the two countries. 

Henceforward such trouble as William met with came, 
not from the English^ but from his Honnan vassals or his 
own family. In 1073 the citizens of Le Mans took advan- 
tage of his absence to set up a “commune,” and invited 
Eulk of Anjou to protect them William was soon in the 
field, this time assisted by English troops. He hamed the 
country, recovered Le Mans, and made an advantageous 
peace with the count. By a skilful compromise he recog- 
nized Eulk as overlord of Maine, but kept actual posses- 
sion of the district, for which Ms son Robert did homage 
A yeaj later a formidable revolt broke out in England 
Two of 'William's great vassals, Ralph, earl of Norfolk, and 
Roger, earl of Hereford, rebehed, and a Danish fleet, prob- 
ably in alhance with them, appeared in the Humber. 
William returned at once to England and put down the 
insurrection. A great meeting of the witan was summoned 
to try Roger and Waltheof, for the latter, though he took 
no part in the rebellion, had undoubtedly been privy to it. 
Roger was imprisoned for life and Waltheof was condemned 
to death. This was the last instamce of opposition to 
■William in England,* but the remaining ten years of his 
life were occupied with almost continuous troubles on 
the Continent, Li 1076 he was engaged in a war with 
Brittany, which the interference erf Philip of France forced 
him to bring to an unsnccMsful conclusion. Next year he 
quarrelled with his son Robert. Matilda took the young 
nan's mde against her husband, and Philip lent him his 
Bssistaace. In 1080 William was at open war with his 
son. While besieging him at Gerberoi he received a wound 
and was forced to raise the siege. A temporary reconciha- 
tiou followed, soon to give way to another and a final 
quarreL Three years later Matilda died, and troubles 
thickened upon William. A rebellious vassal, Hubert of 
Beaumont, seems to have held him at bay for nearly three 
years. Rival claims to Yexin, a district on the eastern 
frontier of Normandy, involved him in another war with 
Preface, He was growing old and weary, and, as he lay 
si^lP'atBou®a.in the summer of 1087, the French army 
leafrfeqri^ with impunity When he had reco- 
|n^l|e|B|tly tp take the fldid, he invaded Vemn and 
hiring >3^^ But his horse, plunging lu 

the m him an iuteml injury 

which p^v^ his . oeath-womid* He was canded to St 
Cfervaia, whpipe, on "0^. Septmaber 1087, he died. His 
body was conveyed to Ca^ and buried in the ^eat minster 
which he hsMl built. 

The career of Wilhtuu as a warriqr and conqueror cccuFes of 
aecessity the large^ space in his life : hut his fshie as a statesman 
md administrator is not less than that which he won on the hattle- 
ield. Tlus is not the place to disonss the resalts of the Oonqmest, 


hilt the policy of the Conqueror in regard to church and state cannot 
he overlooked An orthodox churchman, a supporter of union 
under the successor of Peter against the schismatic tendencies of 
the Enghsh Chiu-ch, he nevertihelesa repelled any claim on the 
part of Rome to mterference with his political sovereignly. He 
allowed Peter's pence to be collected, but refused to pay tnbute to 
the pope. While recognizing him as head of the ehuren, he declined 
to hold his kmgdom as hia vassal, nor would he permit papal bulls 
to enter England or excommunications to he issued against any of 
Ins subjects without his leave He controlled all appointments to 
importent ecclesiastical digmties , he made laws foi the church , he 
de^t jnsbCB to ecclesiastaos, high and low, in his own courts. At 
the same tune he had no desire to humibate the church , on the 
contraiy, he sought to elevate it to a higher position in the state, 
to T»aVA it a more potent agent of civilization A weakei states- 
man might have seen his own advantage m enoouraging the rivaliy 
between Canterbury and York , 'William stren^hened the church 
by forcing the younger to give way to the elder see With the 
object, that of increasing the efficiency of ecclesiastical organi- 
zation, he severed the temporal and spiritual jurisdictions and 
furthered the enforcement of clerical celibacy Finally, tbe trust 
which he reposed m Lanfranc from the tune of his appomtment 
to the see of Canterbury m 1070 shows not only his insight into 
eharaeter hut his respect for the head of the English Church 
In regard to temporal affairs ’Wilbain was rather an admmis- 
trator thnn a lawgiver. His reign la not marked by a senes of 
legislative acts like those of Henry II or Edward I ; but bis woik 
was the indispensable preliminary to theirs, for a strong monarchy 
was the first requisite of the state To establish the power of the 
crown was ‘Willmm’s pnnmpal eare. The disintegratu^ tendencies 
of feudalism had already been visible under the Anglo-Saxon kings 
■Wilham, while he established fully developed feudalism as a social, 
temtonal, and military system in his new dommions, took 
measures to prevent it from undemunmg hia own authority He 
scattered the estates of his great vassals, so as to hinder them fiom 
bmldmg up provmcial prmcipahties ; he maintained the higher 
popular courts agamst the encroachments of manorial junsdietions , 
he prevented the claims of feudal lordship from standing hetn^een 
himself and the mass of his subjects by exacting an oatli from eveiy 
landholder at the meetingon Salisbury plain , finally, by the meat 
survey which resulted m Domesday Book he not only asserted his 
ri ght , to make a general inquisition mto property, but laid the firm 
hfljyia of knowledge which was indispensable to centralized govern- 
ment and taxation. The care which he took to mamtain English 
laws and institutions is part of the same policy He balanced tbe 
two nationalities over wMoh he ruled, and obliged each to depend 
upon him as its leader or protector agamst the other. He ruled as 
an Ehiglish Tn-ng , his feudal council was the witenagemot with a 
new qualification , but at the same tune he was lord of the land as 
no king had been before hun, and he enjoyed not only all the in- 
come of his predecessora hut in addition all the dues wuioh came to 
him as feudal sovereign He was thus perhaps the strongest and 
most absolute monaimi that has ever sat upon the Englidi throne 
In character WiUiam was stem, self-ralianl^ and imperious in a 
hi gh degree He was not naturally cruel ; but he was ruthless if it 
served his puroose, and could take pitiless yrag^ce for an insult 
or a wrong He was too strong to prefer deceit whro force would 
serve as well, hut his diplomacy was subtle and guileful, and no 
scruple turned hum aside from his aim His temper, on^ally 
forgmug, was soured by opposition towards the end of his lif^ and 
lus tyrannical tendencies were strengthened by the long exercise of 
uncontrolled power Hia passionate devotion to the chase is only 
too clearly shown m the harshness of his forest laws. In pnvato 
life he displayed domestic virtues, and his fidelity to his wife was 
exceptions in the annals of his house and tune 
Atifltorfiias.— Wltliain of Jnmldg^ Biat Norman., and William of Poitiers, 
Gtfta WHUUmi CbotJtln Dnohesne’e Mist Norm. Script ) ; Waoe, jRomam, dc JRau , 
Oiderieus Vitalla, Sfst, EocA , the Anglo-Saxon^ Ohroniole , the Bayeux tapestry , 
Freeman, Eist of Norman Conquest (Q w P ) 
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WILLIAM n. (10^6-1100), king of England, surnamed 
RntFUs, third son of William 1. and Matilda, was horn in 
1066 Little is known of Ms youth, except that m the 
quarrel between the Conqueror and Robert he remained 
loyal to Ms f atker, "When the Conqueror was on his death- 
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bed he sent William to England Tvith a letter to Lanfranc, 
requesting the archbishop to secure his election to the 
throne Accordingly on 26th September 1087 Wilham 
■was elected and cro-wned at Westminster. His brother 
Robert, to -whom the Conqueror had bequeathed the duchy, 
■was not hhely to ^ve up his claim to the larger part of 
his father’s dominions ■without a struggle. A general 
revolt in his favour broke out in the summer of 1088. 
Roger Bigod rose in Norfolk, Roger, earl of Shrewsbury, 
and Robert of Mowbray on the western border, while Odo 
of Bayeux, the king’s uncle, whom he had reinstated 
against his father’s advice m the earldom of Kent, occu- 
pied Rochester. But there was little combmation among 
the rebels After being foiled m attacks on Ilchester and 
Worcester, the rebelhon in the west seems to have died 
away. Wilham won over the earl of Shre'wsbury, and 
summoned his Enghsh subjects to his aid. He promised 
good government, the rep^ of the forest laws, and the 
reduction of taxes. Thus conciliated, the fyrd^ or national 
levy, flocked to his standard. It was the beginrung of 
that alliance between the monarchy and the people wMch, 
fostered by Henry I. and Henry H. and confirmed by the 
great Edward, secured ■victory for the crown in its struggle 
■with the feudal aristocracy. With the aid of his En glish 
troops William took castle after castle, repelled an at- 
tempted landmg of the Norman fleet, and forced Odo to 
surrender his stronghold of Rochester. The rebelhon bemg 
thus suppressed, he held a great council, at which, although 
the rebels in general were lemently treated, many confisca- 
tions and sentences of banishment were pronounced. A 
later meeting at Salisbury (November 1088) was notable 
for the 'trial of William of Sam't-Calais, bishop of Durham, 
who had been one of the chief promoters of the rebellion 
The bishop denied the jurisdiction of the king’s court and 
appealed to Rome. It was the first instance of such an ap- 
peal. The court, however, actmg under the ad-vice of Lan- 
frane, refused to allow the plea, and the bishop, condemned 
to lose the temporahties of his see, retired to Normandy 
Two years later William sent an army to Normandy 
(Easter 1090), which under the misgovernment of Robert 
had lapsed into a state of anarchy. The re-conquest of 
the duchy by England was begun by the capture of St 
Val6ry , but there was not much fightmg, place after place 
yielding to Wilham’s lieutenants or to Enghsh gold 
Robert called King Philip to his aid, but William bribed 
him to retire. In Rouen itself a popular movement took 
place for the surrender of the town , but Henry, the duke’s 
youngest brother, put a stop to it by killing its leader, 
Conan, -with his own hands. In February 109'! William 
himself crossed the Channel, and at once received homage 
from many of his brother’s subjects. Unable to resist^ 
Robert consented to a disgraceful peace. By the treaty.of 
Caen William engaged to pay Robert a sum of money, in 
return for which he received some of the most important 
districts of eastern Normandy, as weU as Cherbourg and 
other places m the west. It was agreed, among other 
stipulations, that whichever brother died first the other 
should succeed to his dominions. Later in the same year 
Willia m marched against Malcolm IH , who had inv^ed 
Northumberland, and, penetratmg as far as the Firth of 
Forth, obliged the Scottish king to do him homage. 
Whether it was for the whole of Scotland or for Lofhian 
only, history does not say , but the latter is most probable. 
For an account of the subsequent relations between 
Malcolm and William, see Scotlajid, voL xxi. p. 481. 
Meanwhile war had broken out again with Normandy. 
At Christmas 1093 Robert sent a challenge to his brother, 
reproaching him ■mth ■violations of the treaty. Accord- 
ingly in March 1094 Wilham mvaded Normandy a second 
time. On this occasion fortune turned against him. Phihp 
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assisted the duke, and William, who had exhausted his 
supplies, was unable to buy him off as before. In this 
predicament his j'usticiar, Ralph Flambard, assembled an 
English army on the pretext of an expedition to Normandy, 
took from each man the money which had been provided 
for his expenses, and then dismissed the soldiers to their 
homes With the money so obtained William bribed the 
French king, and then returned to England. Next year 
the first crusade was being preached, and Robert took the 
cross. A peace was made between the brothers through 
papal mediation, William supplying Robert "with funds, for 
the repayment of which the latter pledged his duchy 
When, in September 1096, Robert set off for the crusade, 
William took possession of Normandy, where he soon put 
an end to the anarchy which had resulted from Robert’s 
misrule ; and he held the country till his death. Shortly 
before the acquisition of Normandy William had subdued 
a second rebelhon in England. Robert of Mowbray was 
agam one of the chief conspirators, and he was joined by 
William of Saint-Calais, whom the kmg, in accordmce ■with 
the treaty of Caen, had restored to his bishopric, and by 
others. Mowbray refused to obey a summons to the king’s 
court, whereupon Wilham marched against him, captured 
his castles of Bamborough and Tynemouth, and took him 
prisoner (1095), As on the suppression of the earlier 
rebelhoi^ William called a great assembly, this time con- 
Bistmg of all his tenants-m-chief, and by their judgment 
the rebels were condemned. During the next two years 
he made a serious attempt at the conquest of Wales. The 
soTithem portion of the pnncipality had been to a great 
extent reduced, first by Harold, afterwards by the Norman 
border lords. W ilham’s efforts were mainly directed against 
the northern districts. He made three invasions, and pene- 
trated to Snowdon, but seeming victories were immediately 
followed by revolts, and m the end httle ground was 
actually won. 

The last three years of the 11th century were much 
occupied by tedious wars with France and efforts to recover 
Maine. In 1097 he quarrelled with Philip about Yexdn, 
and crossed the Channel to make good his claim to that 
district j but the French king "was able to hold his own 
Next year William set about the recovery of Marne. That 
territory had been allowed by Robert to shp out of his 
hands, and had been governed since 1091 by Helias de la 
Flfeche. William’s vassal, Robert of BeUSme, attacked 
Hdias, and, having succeeded m taking him prisoner, 
handed over his prize to the king William thereupon 
marched mto Maine, and a desultory war of forays, sieges, 
and skirmishes followed Fulk of Anjou opposed the 
Norman claim ; but m August 1098 a treaty was made, by 
which William’s rights over the country were recognized, 
and Helias was at the same time set free. William now 
turned again to France. Strengthened by an aUiance with 
the duke of Aquitaine, he mvaded the French temto^ 
and advanced as far as Pontoise. But, tinng of the fruit- 
less war, he made a truce -with Philip and returned to 
England early m 1099. He had only been there a few 
months when he heard that Helias de la Flfeche -was 
attacking his castles in Maine and had won back Le Mans 
He crossed the Channel with gjreat speed, and a last cam- 
paign replaced him in possession of the coveted border- 
land. But he took no pams to secure his hold, and the 
Norman power in Maine fell to pieces immediately on 
his death. 

William II. ’s relations with Anselm form perhaps the 
moat important episode of his reign. Lanfranc died in 
1089. The worst features of William’s character began 
at once to show themselves. At the instigation or with 
the assistance of Ralph Flambard, he applied to the posses- 
sions of the church aU. the principles of feuda l law developed 
XXIY. — 73 
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itt the interest of the monarchy. He treated vacant bene- 
fices as if they had been lay fiefs and bishops as tenants- 
in-chief, while he made simony the rule and degraded the 
heads of the church into serves courtiers. He had kept 
the see of Canterbury vacant for nearly four years, when a 
severe illness arous^ him to a sense of his enormities. 
Sending for Anselm, at that time abbot of Bee, he forced 
the crozier mto his unwilling hands (1093). Anselm in- 
sisted on three conditions, — ^that the temporalities of the 
see should be fully restored, that WOham should act in 
ecclesiastical affairs by his counsel, and that he should be 
allowed to recognize Urban n. as pope. After some hesi- 
tation William yielded the first demand, and Anselm did 
homage for the temporalities. The other two demands 
remamed unsettled. In December 1093 Anselm was con- 
secrated archbishop of Canterbury. On. the outhreak of 
war against Hormajidy m 1094 Anselm offered William 
a contribution of <£500. William deckred the sum in- 
anfficient and angrily rejected the gift Anselm refused 
to offer more, lest he should seem, even by a gift after his 
appointment, to be guilty of simony. Other grounds of 
qnarrel were found in the reproofs which the archbishop 
levelled against the vices of ike court, and his demand for 
ecclesiastical reform. In 1095 a more senous dispute 
arose. Anselm asked leave to go to Borne in order to 
obtain his palhum from the pope. As this involved a 
recognition of Urban, and WiiWn wished to secure his 
independence hy acknowled^ng no pope, the permission 
was refused. The archbishop demanded that the question 
should be discussed at a great council. Accordmgly an 
assembly was held at Rockingham (March 1095), in which 
Anselm was treated by the idug as if ho had been on trial 
for contumacy. The bi^ops sided with the king ; the 
laity took part mostly with fiie primate. Anselm refused 
to renounce allegiance to the pope, but denied that this was 
incompatible with obedience to Ihe king. The assembly 
broke up without coming to a decision. William now tned 
to win over the pope and received a legate who brought 
with him the paH In the hope of getting the legate to 
suspend Anselm, he consented to recognize Urban. Butj 
when he found that the pope had no intention of throwing 
over the archbishop, ho reconciled himself with Ansebn 
and allowed him to take the pall from the altar at Oanter- 
bury. But it was not long before he found an opportunity 
of taking his revenge A contingent of knights sent by the 
primate to aid the Mng in his "Welsh war (109T) was de- 
clared to be worthless, and Anselm was summoned to ex- 
plain his conduct at court. Tired of the persecution and 
despanfing of reform, Anselm agaon asked leave to go to 
Rome. William, believing, whether rightly or not^ that 
A n s el m intended to appeal against him, refused, his request. 
Twice repeated, it met wi& the same answer. Anselm 
was charged with having broken Ms oath to observe the 
laws of the kingdom in threatening to leave England with- 
out the king’s permission. He answered that he had only 
sworn to the laws subject to his duly to God and the verdict 
of his conscience. This answer ahenated many who had 
supported lum on the previous occasiom He was asked 
to swear that he would not appeal agamst the king, and 
on his refusal was ordered to leave the country. In October 
1097 Anselm left England. "William at once seized the 
archbishopric and kept possession of it till his death. 

The unscrupulous, tyranny wliich Rufus displayed in his 
guarrd with Ansehn was equally (karacteristac of his tem- 
poral gove rnmen t. The feudal customs of aids, reliefs, 
esoheate, ka, were, d,6velope*d into a great system of extor- 
tion, The townsfolk and the cultivators of the soil were 
weighed down by heavy taxes. ' The forest laws were carried 
out with ruthless iwverity. On the other hand,’ order was 
maintamed, and the tyranny was to a certain extent veiled I 
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or limited by the frequent use which William made of his 
great councils, m the trials of great men like Odo, in the 
declaration of war, in the settlement of disputes such as that 
with Anselm It is clear that the national assembly was 
neilker extinct nor inef&cient durmg this reign. It was in 
this period too that the office of justiciar became permanent 
in the person of WiUiam’s chief minister, Ralph Rlambard, 
although in his hands its powers were used merely in 
support of despotism. 

In his private character Wilham was as vicious as in 
his public capacity he was tyranmcal. He was harsh and 
violent, extravagant and lustful, regardless of God and 
pitiless to man. He had a strong vein of mockery and 
m.rcasrp, and no little of the gnm Norman humour. Almost 
the only redeeming feature of his character is his chivalrous 
observation of Ms pbgbted word; but for ordinary promises 
or obligations he had no respect He died under mys- 
terious circumstauces in the New Forest, Hampshire, on 
2d August 1100. William H was not mamed, he was 
succeeded by his brother Henry. 

Avihoritia — OrderioTU Vltalis, Sistoria EccteakuAica , Geofllrey Qalinar, 
Sbtolre des Anglesj^admei, Hixtona Novortm , the Angla-Saaxn Chronicle , 
Freeman, Aijji ^ mlUcm Unfits (G. W P ) 

WILLIAM m. (1650-1702), king of England and prince 
of Orange,^ was the son of Wilbam 11., stadtholder of the 
United Netherlands, and Mary, daughter of Charles 1. 
of England. He was bom on 14th November 1650 His 
father died eight days before his birtb, whereupon the 
states-general abolished the office of stadtholder. As he 
grew up, William became the head of the party, at once 
democratic and monarchical, which was attached to the 
house of Orange. But all power was concentrated in the 
hands of John de Witt and other leaders of the rival or 
aristocratic republican party. Hence Wilbam learned 
caution, reserve, insight into character, and the art of 
biding Ms time. 

"When, however, France and England declared war upon 
the Netherlands in the spring of 1672, the rapid success 
of the French arms, and the rejection by Louis of the 
tenns offered hy the Dutch Government, produced a revolu- 
tion in favour of Wilbam. A popular rising obbged De 
Witt to repeal the perpetual edict (which ratified the sup- 
pression of the stadtholdership in 1667), and on 8th July 
1672 the pnnee of Orange was declared by the states- 
general stadtholder, captain-general, and admiral for life 
The revolution was followed by a riot in which John and 
Cornelius de Witt lost their hves. There appears no evi- 
dence connecting William with the attack on the De Witts ; 
but he made no attempt to punish it : ou the contrary, he 
rewarded the leaders. Then, rejectmg the outrageous terms 
offered by the allies, he plarod his private fortune and the 
revenues of his offices at the disposal of the state, and 
declared himself ready to die in ^e last ditch. In order 
to check the French advance the sluices were opened and 
vast tracts of country placed under water. The Dutch 
fleet prevented an English laudmg. An alliance was made 
with the elector of Brandenburg, whose forces effected a 
useful diversion on the eastern frontier. Next year (1 673) 
William lost Maestncht, but he more than h^nced this 
disaster by treaties with Spain and the empire The war 
now began to turn in his favour. Early in 1674 the 
French troops evacuated Holland, and in February of the 
same y^ peace was made with England in the treaty of 
Westminster. As the tide turned, William’s allies became 
more active in his behalf. The league of The Hague, the 
first of those great coalitions by which he sought to set a 
limit to the egressions of Louis XIV , was joined by the 
elector of Brandenburg, who had been obhged a year 

^ For some acoemnt of this ftmuly, see Hollaitp, vol, xu. pp. 74 
and 79 sg 
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before to come to terms with France, and by several other 
German princes In Flanders William himself opposed 
Cond6 and fought the indecisive battle of Seneflfe (August 
1674). For the next two years the war dragged on with- 
out very important results WiUiam, although he had 
saved Holland, could not prevent France from winmng 
places at the expense of the empire and Spam In Aprd 
1677 he was decisively beaten by the duke of Orleans 
near St Omer A great part of the Spanish Netherlands 
as well as Franche Comt6 was now m the hands of France. 
These advances caused much alarm m England ; and the 
prmce of Orange hnked himself closer to that country by 
marrying Mary, elder daughter of James, duke of Yorl^ 
in November 1677 Early next year Wilham signed a 
treaty of alliance with England, the object of which was to 
compel Loms to come to terms The duphcity of Charles 
and the attitude of the country party in England, anxious 
for war with France but imwiUmg to put an army into 
the king’s hands, prevented this arrangement from taking 
effect. A fresh treaty was, however, made between the 
two powers (July), and the pressure thus brought to bear 
upon Louis led to the peace of Nimeguen (August 1678) 
Four days after the peace was signed Wilham attacked 
the French army under the duke of Luxembourg in its en- 
trenchments round Mona. A sangumary but resultless battle 
ensued Wilham attempted to justify this bloodshed by 
the insufficient and mcredible plea that he was not aware 
that the peace had been signed. He can hardly have wished 
to prolong the war , but it is not surprising if he was dis- 
satisfied with a peace which gave Franche Comt§ and many 
places in the Spanish Netherlands to France 

Durmg the years which immediately followed the peace 
of Nimeguen, Louis’s aggressive proceedings provoked a 
general uneasiness, of which the prince of Orange made 
skilful use. The French king had seized on William’s 
ancestral principality of Orange in the south of France. 
Wilham declared publicly that he would make Louis repent 
the outrage, and when called on to withdraw his words 
refused to do so. Personal afifront was thus added to the 
national grounds of his hostihty. The second of his coali- 
tions against France began by a treaty between the Nether- 
lands and Sweden (October 1681) for the maintenance of 
the peace of Nimeguen, which was soon joined by the 
empire and Spain, and by several of the German states. 
When, however, Louis declared war on Spain, invaded the 
Spanish Netherlands, and even took Luxemburg (1683-84), 
Wilham could not persuade the states-general to raise an 
army, and the alhed powers acquiesced in the truce of 
Eatisbon, which left the French ]dng in possession of aU 
that he had won (1685). Certain claims on the Palatinate 
which Louis urged on behalf of his sister-in-law, the duchess 
of Orleans, gave Wilham an occasion for organizing a 
further combmation against him. In July 1686 the 
emperor, with the kings of Spain and Sweden, acting as 
members of the empire, and the most important German 
princes entered into the league of Augsburg, which, how- 
ever, William did not himself join. 

Meanwhile, as heir presumptive to the English Ihrone, 
he paid close attention to what was passing in England 
He sought to win Charles by sheltering the duke of Mon- 
mouth durmg the exile to which his f aSier had unwilhngly 
condemned Tmn. The same motives led him to dismiss 
the duke when James 11. succeeded his brother, and to dis- 
courage the attempt which Monmouth made to wm the 
crown He also endeavoured to stop Argyll and his friends 
when they were setting but for England; and he tried 
to dissuade Monmouth from his rash expedition, and to 
mduce biTin to take service against the Turks in Hungary, 
and, when this failed, he sought, with as httle success, 
to prevent his crossmg to England. Throughout the 
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I whole crisis he showed a scrupulous regard for the interests 
of his father-m-law, which fortunately coincided -with his 
own, but at the same time he astutely avoided any 
step which would have ahenated from him the constitu- 
tional party 'HTien, however, James II began to show 
himself in his true colours, Wilham became the head of 
the opposition in England. As such, he strongly disap- 
proved of the first Declaration of Indulgence (1686) and 
remonstrated with James on the imconstitutional natuie 
of his act. When the kmg requested him, a year later, 
to place Papists instead of 3^otestants in command of the 
English regiments then in the service of Holland, he 
dechned to do so, and rejected with equal firmness a 
demand from James that he should send the troops back 
to England. Nevertheless he refused to hsten to Moi- 
daunt’s premature suggestion that he should undertake 
an mvasion in 1686, and, even when Edward Eussell 
visited him at The Hague (May 1688), he was unwilling 
to move till he was assured that the majority of the nation 
would be with him The letter, signed by seven leaders 
of the two great English parties, which Admiral Herbert 
carried to Holland (June 30) set his scruples at rest. 

On 30th September he issued a declaration in which he 
recapitulated James’s unconstitutional acts, and stated 
that he was coming to England in order to secure the 
assembling of a free parliament, by whose decision he 
was resolved to abide On 2d November he sailed from 
I Holland, and three days later landed at Torbay. At first 
only few persons joined him, but presently the gentry 
began to come in. James, who had massed his troops at 
Salisbury, was compelled by William’s advance and by 
the desertion of Churchill and others to fall back upon 
London Here he attempted to treat with the invader 
William, anxious to avoid all appearance of conquest, 
consented to negotiate, and it was agreed that a parliament 
should be summoned, both armies meanwhile holding 
aloof. James, however, attempted to leave the country, 
but was stopped and returned to Whitehall For a 
moment he seemed to contemplate resistance, but William 
now insisted on his retiring from London. His final flight 
reheved the prince of a great difficulty. On 19th 
December Wilham arrived in London, and at once called 
a meeting of peers and others who had sat in the parlia- 
ments of Charles IL’s reign. By their advice he summoned 
a convention, which met on 22d January 1689 and settled 
the crown on Wilham and Mary, who, after accepting the 
Declamtion of Eights, were on 13th February proclaimed 
kmg and queen. 

The revolution had so far succeeded beyond expectation, 
but William’s difficulties had only begun Hia primary 
object was to brmg England mto the field against France. 
But he had first to secure hia own throne, which was still 
enttengered by resistance in Scotland and Ireland; in order 
to do It with effect he had to gam the good will of the Eng- 
lish parliament and to harmonize or control its two great 
factions, which, momentarily united by the imminence of 
despotism, were again almost on the verge of civil war. 
He wished to be superior to party, which he could only 
become by being independent of parhament, and this the 
revolution had rendered impossible. The revolution was 
due mainly to the Whigs, who were therefore Wilham’s 
natural allies ; but the pohtical principles of the Whigs 
led them to curtail the power of the sovereign. The 
principles of the Tories were much more to his taste ; but 
the Tones were disinclined to apply their principles on 
behalf of a sovereign whose title they could not conscien- 
tiously acknowledge. In selecting his fid-st ministry 
Wilham endeavoured to conciUate both sides and to hold 
I the balance even. He eventually saw that such a policy 
was impracticable, and that, the nation having arrived at 
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its majority, mmisters nmst represent the party which, was 
strongest m parhament. His natural reluctance to recog- 
nize thus change, or to give up any of the powers which his 
predecessors had possessed, led to not unfrequent colhsions 
with parliament and exposed him to some humiliation, 
while the struggle between the two parties at times re- 
duced him to despair, and constantly hampered his action 
on the Continent. 

For nearly a year and a half after WiUiam’s acceptance 
of the crown he was occupied m forming the coalition 
against Louis XIV. known as the Grand Alliance. As 
stedtholder of the United Ketherlands, Wilham had 
already entered into an alliance with the emperor In 
December he joined the league as king of Englan^ and 
in 1690 the coahtion was completed by the adhesion of 
Spain, Brandenburg, and Savoy. W illi a m had ihus 
gained his first great object ; he had united Europe against 
the Bourbon. Meanwhile, however, his arms had made 
little progress in Scotland and Ireland James had landed 
in Ireland m March 1689 and nearly the whole island was 
in hits hands. The relief of Londonderry (July) and the 
battle of Fewtown Butler (August) saved the north for 
Wiiham, but elsewhere Schomberg could make no way. 
In Scotland ihe convention had offered the crown to 
Wilham and Mary; but in the battle of Killiecrankie (July) 
the clans under Dundee had routed William’s army The 
convention, which shortly after his accession had^ been 
turned into a parliament, met for its second session in the 
autumn of 1689, and the two parties quarrelled so violently 
over the Corporation and Indemnity Bills that William 
threatened to leave the country. He was induced by 
Fottiugham and Shrewsbury to give up this intention, but 
in January 1690 he dissolved the parliament. William 
put an end to quarrel about the indemnity by issuing 
an Act of Grace, which gave an almost complete amnesty ; 
and, after placing the government in the hands of the 
queen and a council of nine persons, he left for Ireland. 
The defeat of the English and Dutch fleets off Beachy 
Head and the repulse of the alHed forces at Fleurus (June 
and July 1690) were severe blows to William’s hopes, 
but the former led to no important results and the latter 
was more than balanced by the victory which William 
won at the battle of the Boyne (1st July 1690). James 
fled from the country, and William entered Dublin in 
triumph. Li September he returned to England, leaving 
Hariborough to conquer the south of Ireland in a short 
but brilliant campaign. Meanwhile the resistance in Scot- 
land had collapsed, and Mackay reduced the Highlands to 
tranquiUSty, In 1691 William was able to go abroad and 
to take the command in Flanders, where, however, his 
efforts were nnsuccesrfuL 

The next year (1693) opened with the massacre of 
Glencoe. It is improbable that, in signing an order for 
the “extirpation” of the Macdonalds, he intended that 
the order should be literafly executed. Favertheless, the 
order from him, and he cannot be acquitted of all 
blame. About the same time the insecurity of his position 
was shown by the discovery of Marlborough’s treachejy ; 
and Maxlborou^ did not stand alone While many whom 
WUliam trusted or appeared to trust were intriguing with 
Jamesi, an invasion of England was being organized by the 
French Government, Fortunately, and in great measure 
owing to the politic conduct of Maiy, the commanders of 
the fleet were induced to stand firm, and the great victory 
of La Hogue (19th May 1692) put a stop to tiie projected 
invasion. But the fortune of war went against William 
on the Continent. He could not save Famur from the 
French, and he was severely defeated in an attempt to 
surprise the duke of las^bourg at Steenfcorke (ith 
August 1692). Fext year he was again beaten by the 
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same commander at Feerwinden (19th July). The battle 
of La Hogue had not given England the command of the 
seas, and French privateers inflicted great damage on 
T?.Tigli.qb trade. In June 1693 the Smyrna fleet was almost 
entirely destroyed off Cape St Vincent 

In spite of these reverses William struggled on with 
indomitable courage, and he was well supported by the 
country. Parliament, under the skilful^ guidance of 
Montague, adopted various important financial measures to 
meet the expenses of the war The land-tax was re-assessed, 
the national debt created, the Bank of England established, 
tiae coinage renewed (1693-96). In 1694 Wilham 
confirmed the parliamentary system by giving his consent, 
though an unwilbng consent, to the Triennial Act, and he 
recognized the principles of ministerial government by 
modifying the ministry, until m 1696 it was m thorough 
harmony with the parbamentary majority In 1695 Wil- 
liam won hifl first important success on the Continent by 
recovering Famux, and, though no advance- was made by 
the allies next year, the exhaustion of France was becoming 
more and more evident At length, in March 1697, a con- 
gress met at Ryswick, and in September peace was made 
Louis was obliged to give up all (with the exception of 
Strasburg) that he had added to his dominions since 1678, 
and he recognized William as king of England With 
the conclusion of the war the dread of a standing army 
revived in England, and, much to William’s disgust, a vote 
of parliament reduced the mihtary force to 10,000 men, 
although the question of the Spanish succession (see vol 
ITT p 680) was pending. The new parhament which met 
early in 1699 reduced the army still further and resolved 
that it should consist solely of English troops, thus com- 
pelhng William to dismiss his favourite Dutch guards. 
They went on to institute an inquiry into the manneir in 
which the forfeited estates in Ireland had been disposed 
of, and in their second session (Fovember 1699) they 
passed a bill for the “resumption” of these estates. 
Wilham died on 8th March 1702 from the consequences 
of a fall from his horse on 20th February 
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WILLIAM rV. (1765-1837), king of England, was the 
third son of George III. He was bom at Windsor, 2lBt 
August 1765. When he was fourteen years old he was sent 
to sea as a midshipman under Admiral Digby. Fext year 
he sailed under Rodney and took part in the action off 
Cape St Vincent (16th January 1780) During the rest 
of the war the young prince saw plenty of service, for 
which he imbibed a strong liking, and so laid the founda- 
tion of his popularity. On the conclusion of the war he 
travelled in Germany, visiting Hanover and Berlin, where 
he was entertained by Frederick the Great, In 1785 he 
passed for heutenant ; next year he was made captain and 
stationed m the West Indies. Shortly after 1787, being 
tired of his station, he sailed home without orders, and 
was punished for his insubordination by being obliged to 
stay at Plymouth till his ship was refitted, when he agam 
sailed for the West Indies. 

In 1789 he was made duke of Clarence. When war 
was declared against the French repubhc m 1793, he 
strongly supported it and was anxious for active employ- 
ment ; but, though he was made rear-admiral of the red, 
he could obtain no command. Thus condemned to in- 
activity, he amused or revenged himself by joining the 
prince of Wales and the dilke of York in their opposition 
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to the king. He threw himself into the dissipations of 
society, and his hearty geniality and bluff, sailor-like man- 
ners gained him popularity, though they did not secure him 
respect. He took his seat m the House of Lords, where 
he defended the extravagancies of the prince of Wales, 
spoke on the Divorce Bill, vehemently opposed the emanci- 
pation of slaves, and defended slavery on the ground of his 
experience in the West Indies. Meanwhile he formed a 
connexion with Mrs Jordan, the actress, with whom he 
lived on terms of mutual affection and fidehty for nearly 
twenty years, and the union was only broken off eventually 
for pohtical reasons During aU this penod the prince had 
hved m comparative obscurity. The death of Princess 
Charlotte in 1817 brought him forward as m the hne of 
succession to the crovra In 1818 he married Adelaide of 
Saxe-Meiningen, a lady half his age, without special attrac- 
tions, but of a strong, self-willed nature, which enabled 
her subsequently to obtain great influence over her husband. 
On the death of the duke of York in 1827 the duke of 
Clarence became heir to the throne, and m the same year 
he was appointed lord high admiral In dischargmg the 
functions of that office he endeavoured to assume indepen- 
dent control of naval affairs, although his patent precluded 
him from actmg without the advice of two members of 
his council. This involved him m a quarrel with Sir 
George Cockburn, in which he had to give way. As he 
stiU continued to act in defiance of rules, the king was 
at length obhged to call upon him to resign 

On 28th June 1830 the death of George lY. placed him 
on the throne. During the first two years of his reign 
England underwent an agitation more violent than any 
from which it had suffered since 1688 WiUiam IV was 
well-meaning and conscientious ; but his timidity and irre- 
solution drove nnnistera to despair, while his anxiety to 
avoid extremes and his want of insight into affairs pro- 
longed a dangerous cnsis and brought the country to the 
verge of revolution. Immediately after his accession the 
revolution of July broke out in Prance and gave a great 
impulse to the reform movement in England. The king, 
though he called himself an “ old Whig," did not dismiss 
the Tory mmistiy which had governed Sie country during 
the last two years of his brother’s reign , but the elections 
for the new parliament placed them m a minority. Withm 
a fortnight of the opemng of parhament they were beaten 
on a motion for the reform of the civil hst, and resigned. 
Lord Grey undertook to form a ministry, with the avowed 
mtention of bringing in a large measure of reform. This 
was not in itself displeasing to the kmg, who had liberal 
tendencies, and a few years before had supported Catholic 
emancipation But, when the struggle in parliament 
began, his disinclination to take up a decided attitude soon 
exposed the Government to difficulties. The first Reform 
BiU was introduced on 1st March 1831 ; the second read- 
ing was carried on 21st March by a majority of one. 
Shortly afterwards the Government were beaten in commit- 
tee, and offered to resign. The kmg declmed to accept 
their resignation, but at the same time was unwilhng to 
dissolve, although it was obvious that in the existing 
parliament a ministry pledged to reform could not retain 
office From this dilemma William was rescued by the 
conduct of the opposition, which, anxious to bring on a 
change of ministry, moved an address against dissolution. 
Regarding this as an attack on his prerogative, William 
at once dissolved parhament (April 1831) The elections 
gave the ministry an overwhelming majority. The second 
Reform Bill was brought in in June, and passed its third 
reading (21st September) by a majority of 109. A fort- 
night later (8th October) the Lords threw out the Bill by 
a majority of 41. For an account of the subsequent stages 
of the struggle, see Geet, vol. xi pp. 191-192, 
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During the rest of his reign William IV had not much 
opportumty of active political interference, but on one 
other occasion he made an unjustifiable use of his pre- 
rogative Two years after the passing of the Reform Bill 
the ministry of Lord Grey had become unpopular In 
July 1834 Lord Grey himself retired and Lord Melbourne 
took the lead. There were divergences of opmiou in the 
cabinet, and the kmg strongly objected to the ministerial 
pohcy respecting the Irish Giurch. On the shallow pre- 
text that Lord Althorp’s removal to the Upper House would 
weaken the mmistry m the House of Commons, where, 
however, they still had a majority, he suddenly dismissed 
them and summoned Sir Robert Peel (14th November) 
Peel’s mmistry, containing many members who had been 
in the government on the lung’s accession, was called from 
its short duration “the ministry of the hundred days.’’ 
Its formation clearly indicated that the Whig proclivities 
of the king, which had never been more than partial or 
lukewarm, had wholly disappeared. The step was re^rded 
with general disapprobation. It was immediately followed 
by a dissolution, and the ministry soon found themselves 
m a minority. B^ten on Lord John Bussell’s motion re- 
specting the Irish Church (3d April 1836), Peel resigned 
and Melbourne again came into power. Under hun the 
Whigs retained the lead during the remainder of the reign 
This coup d^Hat of November 1834 was the last occasion 
on which the English sovereign has attempted to impose 
an unpopular ministry on the majority in parhament. 

In May 1837 the kmg began to show signs of debihty, 
and died from an affection of the heart on the 20th of June, 
leaving behind him the memory of a genial, frank, warm- 
hearted man, but a blundering, though well-mteutioned 
pnnce He was succeeded by his niece Victoria. 

Avffionixes — Correffjpmidmae of Earl Gheywth WilhamlV and 
Sii Herlert Taylor, London, 1867 , Eitzgerald’s Life and Times of 
William IV , Greville’a Memmrs ; Memoirs of Sir Robert Peel , 
Cvml Cofnesp<mdm.c6 qfOui Bvke of Wellington, Walpole's History 
of England’, Mexiariem'a Swtory of the Teaee’, IToleswoi-th’s 
of England {G. W. P.) 

WILLIAif, sumamed the Lion, king of Scotland from 
1166 to 1214. See Scoa?LAND, vol. xxi. p. 484. 

WILLIAM I. (1797-1888), king of Prussia and German 
emperor, was the second son of Frederick William HI. of 
Pr^ia and Louisa, a princess of Mecklenburg-Strehtz 
He was bom at Berlin on 22d March 1797, and received 
the names of Wilhelm Fnedrich Ludwig He was a 
dehcate child and had to be carefully nurtured. His con- 
stitution, however, was sound, and he became one of the 
most vigorous men in Gennany. After the battle of Jena 
he spent three years at Konigsberg and MemeL Mean- 
while he had given evidence of sterling honesty, a stnct 
love of order, and an almost passionate inter^t in every- 
thing relatmg to war. On 1st January 1807 he received 
an officer’s patent, and on 30th October 1813 was ap- 
pomted a captain. William accompanied his father m 
the campaign of 1814, and early in the following year 
received the iron cross for personM bravery shown at Bar- 
sur-Aube. He took part in the entry into Paris on 31st 
March 1814, and afterwards visited London. He joined 
the Prussian army in the final campaign of the Napoleonic 
wars, and again entered Paris. T^e prince was made a 
colonel and a member of the permanent military commis- 
sion immediately after his twentieth birthday, and at the 
age of twenty-one became a major-general. In 1820 he 
received the command of a division ; and during the fol- 
lowing nine years he not only made himself master of the 
military system of his own country but studied closely 
those of the other European states. In 1825 he was pro- 
moted to the rank of lieutenant-general, and obtained the 
command of the corps of guards. On 11th June 1829 he 
married Augusta of Saxe-Weimar. 
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On tte death of hia father in lS40--tTie new king, 
Frederick William IV, being cMldless—Prince William 
as heir presumptive to the throne, received the title of 
prince of Prussia He was also made lieutenant-governor 
of Pomerania and appointed a general of infantry. In 
politics lie was decidedly Conservative j but at the outbreak 
of the revolutionary movement of 1848 he saw that some 
concessions to the popular demand for liberal forma of 
government were necessary. He urged, however, that 
order should be restored before the establishment of a 
constitutional system. At this time he was the best-hated 
man in Germany, the mass of the Prussian people believ- 
ing him to be a vehement supporter of an absolutist and 
reactionary pohcy. He was even held responsible for the 
blood shed in Berlin on 18th March, although he had been 
rdieved nme days before of bis command of the guards. 
So bitter was the feeling against ham that the king entreated 
•him to leave the country for some time, and accordingly 
he went to London, where he formed intimate personal 
ralitious with Prmce Albert, Sir Robert Peel, Lord John 
Russea, T^rd Palmerston, and other English statesmen. 
On 8th June he was back at Berlin, and on the same day 
he took his seat as member for Wirsitz in tbe Prussian 
national assembly, and dehvered a speech in which he ex- 
pressed behef in constitutional principles. In 1849, when 
the revolutionary party in the graud-dnchy of Baden be- 
came dangerous, he accepted the command of “the army 
of operation in Baden and the Palatinate,” and his plans 
were so judiciously formed and so skilfully executed that 
in the course of a few days the reheUion was crushed. At 
the beginning of the campaign an nnsuccessf'ul a'ttempt 
was made on his life. In October 1849 he was appointed 
military governor of the Rhineland and Westphalia, and 
took up his residence at Coblentz. In 1854 the prince 
was raised to the rank of a field-marshal and made governor 
of the confederate fortress of Mainz. When the Hng was 
attacked with a disease of the brain. Prince Wilham 
assumed tbe regency (7th October 1858). 

On 2d January 1861 Frederick William IV. died, and 
his brother succeeded Mm as William I. For the internal 
conflict between tiie king and the bouse of representatives 
on the q^uestion of military reorganization, which filled up 
the first years of his reign, see Qeemai?y (voL x. p 610) 
and Prussia (voL xx. p. 12). The events and results of 
the war with Denmark, and of that with Austria wMch 
arose out of the Schleswig-Holstein question, belong to 
the history of Austria and of Prussia, and have been already 
deserilwd under those articles. The brilliant achievements 
of the army in this last contest finally convinced the king’s 
subjscts that his a.TtnR had been wise. On bis return to 
Berlin he •was received with unbounded enthusiasm, and 
from this time he was looked up to as a father rather than 
as a sovereign On the outbreak of the war with France 
in 1870 all Gormans rallied round the king of Prussi^ 
and, when on 31st July he quitted Berlin to join Ms 
army, he knew that he had the support of a united nation. 
He crossed the French frontier on tiie llth of August, and 
personaJiy commanded at the battles of Gravelotte and 
Sedan. It was during the siege of Paris, at his head- 
quarters in Versailles, that he was proclMmed German 
emperor on 18th January 1871 On 3d March 1871 he 
signed the preliminaries erf peace which had been accepted 
by the French, assembly ; and on 2lat March he opened 
the first imperial parfi^ent of Germany. On 16th June 
he triumphantly emtered Berlin at the head of his troops. 

After that period tha emperor IMfe the destinies of Ger- 
many almcNst entirety in the hkhds of Bfemarck, who held 
the office of imperial ohahoellor (see ’"P russia). Iu Ms 
personal history the moat notable evmife were two attempts 
upon Ms life in 1878, — one by a working lad called Hod^ 


another by an educated man, Karl Nobiling On the 
first occasion the emperor escaped -without injury, but on 
the second be was seriously wounded. These attacks grew 
out of the socialist agitation , and a new reichstag, elected 
for the purpose, passed a severe anti-socialist law, which 
was afterwards from time to time renewed. The socialiats, 
however, far from being crushed, again and agam gave 
proof of their power by returning a considerable number 
of deputies to parliament. In the hope of alienatmg from 
them the mass of the working class, Bismarck introduced, 
■with the cordial approval of the emperor, a series of 
measures for the benefit of the poorer members of the 
community. Until within a few days of Ms death the 
emperor’s health was remarkably robust; he died at Berlin 
on 9th March 1888. 

The reign of 'WiUiain I marked an era of vast importance in the 
history of Germany In hia time Prussia became the first power 
i m Germany and Germany the first power in Europe, These 
momeutons changes were due in a less degree to him than to 
Bismarck and Moltke ; hut to him belongs the credit of havmg 
recognized the genius of these men, and of having trusted them 
absolutely Personally Wham was a man of a singolaily noble 
and attractive character. His supreme wish was to diaoharge loyally 
the duties which had been imposed upon him, and he never shrank 
&om any personal sacrifice ttiat seemed to he demanded in the 
interests of his people The best ti-aditions of the HohenzoUeins 
were maintained, not only by the splendour of the achievements 
with which his name will always be mtimately associated, but by 
tie aunpheity, manliness, and uprightness of his daily life. 

WILLIAM IV. (1532-1692), landgrave of Hesse, well 
kno-wn as an astronomer, sou of Philip the Magnammous, 
was bom at Caasel on 14th June 1 6 32 During his father’s 
captivity after the battle of MuHberg (1647) he carried 
on the government in his name for five years, and succeeded 
Mm on his death, in 1567. At an early age be became 
interested in astronomy ; and in 1661 he built an observa- 
tory at Cassel, where observations were regularly made, 
first by himself, afterwards by Rothmann and Burgi. The 
last-named was not only a very skilful mechanic (it seems 
probable that he appli^ the pendulum to clocks long be- 
fore Huygens did) but an original mathematician, who 
independently invented logarithms, William died on 25th 
August 1592 

Most of the mechanical contrivances which made Tycho Brahe’s 
instruments so supenor to those of his contemporanes were adopted 
at Cassel about 1684, and from that time the observations made 
thwe seem to have been about as accurate as Tycho’s ; hut the re- 
sultmg longitudes were 6’ too great m consequence of tbe adopted 
solar parallax of 3'. The principal friut of the observations was a 
catalogue of about a thousand stars, the places of which were deter- 
mined by the methods usually employed in the 16th century, con- 
neetuig a fundamental star by means of Venus with the sun, and 
thus -fiTidiTig its longitude and latitude, while other stars could at 
any tune he referred to the fundamental star It should be noticed 
that docks (on which Tyaho Brahe depended very little) were used 
at Cassel for finding the difference of right ascension between Venus 
and the stun before sunset , Ty^o prderred observing the angular 
distance between the sun and Venus when the lattei was visible m 
the day time The Hessism star catalogue was published in Lucius 
Barettus’s Sistona Ooelesins (Augsburg, 1668), and a number of other 
observations are to be found in et iSfidertim in eo JSrra'niium 
Obseroationea Samaose, Leyden, 1618, edited by SnelIiIUS {g.'o ). 
B. Wolf, m his “Astronomisehe Mittheilungen,” No. 46 {V^tel- 
jc^rsaAnfi d. mtwrforschendm dasdlscha^ m Zllrwhf 1878), bos 
mveu a rfeumd of the manusmpts atilL preserved at Cassel, which 
Sirow much light on the methods adopted in the observations and 
reductions 

WILLIAM (1633-1684), sumamed tlie Silbint, prince 
of Orange, count of Nassau, was bom at the castle of Dil- 
I lenburg in Nassau on 16tli April 1583. He was the eldest 
son of William of Nassau (died 1659) and Ms second wife, 
Juliana of Stolberg, a woman of remarkable piety and dis- 
cretion, who devoted much thought and care to the traimng 
of her cMldrea In 1644 he inherited from Ms cousin 
Rend or Renatns the principality of Orange and the great 
estates belonging to hia family m the Netherlands (see 
Holland, voL xii, p. 74 sg.). He was educated at the court 
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of Brussels in the Eoman Catholic faith. Having attracted 
the attention of Charles V , he was invested by the emperor 
at the age of twenty-two with the command of the army 
on the French frontier , and it was on his shoulder that 
Charles V. leaned when m 1555, in the presence of a great 
assembly at Brussels, he transferred to his son Philip the 
sovereignty of the Netherlands Orange was also selected 
to carry the insignia of the empire to Ferdinand, king of 
the Eomans, when Charles resigned the imperial crown. 
He took part m Phihp n.’s first war with France, and 
negotiated the preliminary arrangements for the treaty of 
Cateau-Cambr6sis (1559). He was one of the hostages 
sent to France for the due execution of the treaty, and 
durmg his stay in that country Henry II., who entirely 
misunderstood his character, revealed to him a plan for the 
massacre of all Protestants m France and the Netherlands 
The prmce was homfied by this disclosure, but said nothing, 
and it was on account of his extraordinary discretion on 
this occasion that he received the surname of “the Silent.” 
The epithet is apt to convey a mistaken imprescion as to 
his general character. He was of a frank, open, and 
generous nature, without a touch of moroseness m th.. 
ordinary mtercourse of life. 

The persecution of the Protestants in the Netherlands, 
earned on with such reckless ferocity by Cardmal Qran- 
vella, led Orange, Egmont, and Horn, the most prominent 
of the great nobles, to protest against the violence of the 
Government, and in 1563 they wrote to Philip urging 
him to with(h?aw Granvella, and ceased to attend the state 
council In the following year Granvella was displaced, 
whereupon they resumed their seats at the council , yet 
shortly afterwards it was decided by Phihp that the canons 
of the Council of Trent, the edicts, and the Inquisition 
should be immediately promulgated in every town and 
village of the provinces, and that the process should be 
repeated every six monihs. At the meeting of the state 
council at which this was formally decided Orange dis- 
claimed any responsibility for the consequences, and he 
whispered to his neighbour that now Ihe most extra- 
ordinary tragedy the world had ever seen was about to 
begin. The proceedings of the Gueux or reforming party 
so alarmed the regent, Margaret of Parma, that ^e was 
persuaded to sign an accord, declaring the abohtion of 
the Inquisition and granting liberty of worship in all 
places where the new forms of religion had been already 
accepted In consequence of these concessions the great 
nobles undertook to restore order, the prince of Orange 
especially distinguishing himself at Antwerp. But Phihp, 
who had been longmg for an excuse to crush the mde- 
pendent spirits of the Netherlanders, now resolved to send 
the duke of Alva into the country, with a Spamsh force. 
Orange, since he could not count upon the hearty support 
of Egmont or Horn, had no alternative but to resign his 
offices and withdraw from the Netherlands (1567), taking 
up his residence at Dillenburg He was warmly attached 
to Egmont, and before his departure, at an mterview at 
Willebroeck, urged him to seek refuge in some foreign 
land , but Egmont was not to be persuaded, and* the two 
friends parted never to see one another agam 

Orange was repeatedly summoned to Brussels ; but he 
declmed to appear before the Council of Disturbances, 
on the ground that it had no jurisdiction over an mde- 
pendent prmce and a knight of the order of the Fleece 
The havoc wrought by Alva fiUed him with gnef and 
anger, and in 1568 he contrived to collect two forces, one 
of which, commanded by his brothers Louis and Adolphus, 
gained a victory in Groningen, where Adolphus fell 
Ava, having ordered the execution of Egmont and Horn, 
advanced against Louis and defeated him in East Fries- 
land. Orange then mvaded Brabant, but could neither 
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brmg Ava to a decisive engagement nor induce the people 
to rise against him The army had therefore to be dis- 
banded, and its disappointed leader joined Wolfgang 
of Zweibrucken m an attempt to aid the Huguenots. 
Acting on the advice of Coligny, Orange issued letters of 
mark to seamen agamst the Spaniards j and 'for years the 
“ sea beggars ” harassed the enemy along the coast, and 
often did no little harm to then own countrymen. In 
1672 the revolt agamst Spain was so far successful that 
Orange resumed the functions of stadtholder of Holland 
and Zealand, a position to which he had been appointed m 
1559, but he professed to rule m the name of the king, 
for as yet the people had no wish to throw off their 
allegiance to the Spanish crown. Orange had won their 
confidence not only by acting as their champion but by 
accepting the Protestant faith. He had never been an 
enthusiastic Cathohe, and as a Protestant he was dis- 
tinguished among the eminent men of his time by his 
mastery of the true principles of toleration. Meanwhile 
he had been using Ihe utmost diligence m bringing to- 
gether an army, and his brother Louis, by a bnlhant 
.troke, had captured the city of Mons On 15th July 
1572 the estates of Holland met at Dort, and, recognizmg 
Orange as the legal stadtholder of Holland, Zealand, Fries- 
land, and TJtrecht, voted the sums necessary for the pro- 
secution of the war In August he crossed the Meuse at 
the head of an army, trusting mainly to the promised 
co-opemtion of France. A1 his hopes, however, were 
shattered by the massacre of St Bar^olomew. He was 
obliged to disband his troops, and Mons was re-taken by 
the Spaniards. On 14th April 1574, at the village of 
Mook, near Nimeguen, the patriots were agam routed, and 
Orange’s brothers, Louis and Henry, slam. But many 
fortified places held out, and on 3d October Orange, 
who had ordered the country to be inundated, was able to 
reheve Leyden, which had for months been defended with 
splendid bravery and self-sacrifice. At length the brutality 
and despotism of the Spaniards were so fiercely and gener- 
ally resented that Orange was able to enter upon a senes 
of negotiations, which resulted on 8th November 1576 m 
the pacification of Ghent, signed on behalf of nearly all 
the provmces By this treaty the provinces bound them- 
selves to drive the Spaniards from the Netherlands, to 
convoke the states- general, and to estabhsh freedom of 
worship both for Eoman Cathohes and for Protestants. 

Don John of Austria, Spanish regent of the Netherlands 
(1576-78), granted all the demands of the states, but 
Orange was suspicious of the mtentions of the Govem- 
meni^ and m no way relaxed his vigilance. Troubles soon 
broke out, and Orange was called to Brussels to the aid of 
the states, being elected ruioaard (governor) of Brabant 
When the archduke Matthias (afterwards emperor) was 
invited by the Catholic nobles to accept the position of 
governor-general, Orange prudently refrained from resist- 
ing the ^eme \ and he acted with equal discretion in 
re^d to the duke of Aengon, who came nominally as the 
protector of the liberties of the Netherlands. Orange, 
however, retained in his own hands complete control over 
ihe movement in the seven northern provinces, which by 
the Union of Utrecht, signed on behaff of five of the pro- 
vinces on 23d January 1579, laid the foundations of the 
commonwealth of the United Netherlands. Orange’s rela- 
tion to the new federal republic was somewhat vaguely 
defined , but in his lifetime it was not felt that there was 
any very urgent need for an exact delimitation of the 
relative functions of the executive and the legislative 
authorities. Negotiations for the conclusion of peace 
with Spain were carried on for some time in vain j and in 
1580 Philip issued a ban against the prince, and set a 
price of 25,000 gold crowns upon his bead. Orange pul^ 
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lushed a vigorcms “apology,” and on 26th July 1581 the 
estates of the United Provinces formally renounced their 
allegiance to the Spanish crown. An unsuccessful attempt 
on the life of Orange "was made in 1582, But on 10th July 
1584 he was shot dead in his house at Delft by Balthazar 
Gerard, who seems to have been actuated m part by fana- 
ticism, in part by the hope of gam. 

of Orange was taU and well-formed, of a dark complexion, 
witk brown hair and eyes. He was a man of a amgolarly upnght 
and noble cbaracter. He has been charged with excessive ambitioii ; 
but his ruling motive was nndouhtedly a love of justice, for the 
sake of which he often risked his life and willingly sacrificed hia 
wealth and leisure. He was a horn statesman, capable of fonnmg 
wise and far-reaching plans, and of modifying them to suit the 
changing circumstances in which it was necessary to execute them. 
En moments of difficulty he displayed splendid resource and courage, 
and he had a wiU of iron, which misfortunes were never able either 
to hencl or to break. To hm chiefly belongs the honour of havmg 
permanently cnppled the tyrannical power of Spam, and of having 
founded the independence and greatness of the United Provmces 

• He was marned four times. His wives were (1) Anne of E^ont 
(died 1668), by whom he had a daughter and a son, Phihp ’Wilham, 
who was seized by Alva in 1567 and sent to the court at Madrid, 
whei’a be was edueated , (2) Anne of Saxony (divorced in 1675, died 
in 1577), the mother of several dai^hters and of Maunee of Oran^ 
(see Hollaot, voL xiL p 77) ; (3) oWlotte of Bourbon (died 158^, 
who had six daughters ; (4) Louisa, Coligny’s daughter, the mother 
of Eredonek Henry of Orange (Joe. cit , p. 79), who represented the 
family after the death of his two elder brothers, and succeeded 
hlaimoe as stadtholder. 

See Schiller, Ot^ieltU des AbfitlU der Verelnigten NUderUuide , Klose, WWielm 
I. von Oranieni Gtadiard, Carmjmdaiux de GuiUawne le Tamiurm and Correr 
tpondanee da PktUspe IL siir lea Affaires da Paya-Bas , Qroen van Prlnsterer, 
Arehivea <m Corre^ndanco Inidita de la Maison ^ Orange -Ncf^u, Jnste, 
Gulttaune le Tadtume eCapris m Correapondatuse et la Paplera ^Etat , lUoUey, 
The RIm ofOie Duich Sepiwlio, (J SL) 

WILLIAM of Holland, second count of the nam% was 
bom about 1227, succeeded his brother Hloris lY. in 1235, 
and was chosen king of the Eomans by the papal party in 
1247, See Gbirmany, voL x. p. 491, and HoLLAim, voL 
xiL p. 71. Bfe died on 28th January 1256. 

"V^LLIAM I, king of the Netherlands from 1816 to 
1840, was born at The Hague on 24th August 1772, and 
died at Berlin on 7th November 1843. His son, Wilejam 
n. (1792-1849), reigned from 1840, and was in turn suc- 
ceeded by his son, Wiluam HL (bom 1817). See Hol- 
land, vol. xii. p. 83. 

WILLIAM^ archbishop of Tyre, was doubtless a native 
of the Holy Land. He was perhaps bom about 1137; 
but this is a zuere inference from bis own statement that 
he was still pursuing his studies “across the seas ” when 
Amalric came to the throne (17th February 1163), and 
did not return till late in 1166 or early in 1167. As a 
•child be bad seen Ealpb, tbe patriarcb of Antioch, who 
died about 1141-42 ; be remembered tbe fall of Edessa 
(Dscember 1144); and be seams to call himself a con- 
temporary historian from the accession of Baldwin HI., 
an event which he dates 10th November 1142 (Stst. jEUt. 
Tranmann^ xvi, pref., and adz. 4, 12). Unfortunately 
the chapter {six. 12) which relates to Ms own early life 
baa been excised or omitted from every MS of bis great 
work now extant, — a remark which holds good, not only 
for the origioal Latin, but also for the 13th-century French 
translation. William was appointed archdeacon of Tyre 
at the request of Amalric on 31st August 1167. Next 
summer he was despatched on an embassy to the emperor 
Manud.. , At the time of the (bsastrous campaign against 
Damietia (October— December 1169) he had to take refuge 
at Borne ifrom the “munerited anger” of his archbishop, : 
Aboufe^ U70 he was appointed tutor to Amalric's son 
Baldwin, afterward^ Baldwin IV. A very few months 
after il^dwia^s aceesaiou William vran made chancellor of 
the kmgdom {e. October 1174), and less iban a year later 
(13th June 1175) was consecrated archbisjiop of Tyre. 
The former ofllce be stiH ieU in 1182. He belonged to 
the commission which negotiated with Pbi%>,of Flanders 


in 1177; and in the following October (1178) he was 
one of SIX bishops sent to represent the Latin Church of 
the East at the Lateran Council (19th March 1179) He 
returned home by way of Constantmople, where he stayed 
seven months (October 1179-April 1180) with Manuel 
This is his last authentic appearance in history ; but we 
know from his own works that he was writing his Exstory 
in 1182 (xix 20), and that it breaks off abruptly at the 
end of 1183 or the beginning of 1184 Some fifty years 
later his first continuator accused Heraclius, patriarch of 
Jerusalem, of having procured William’s death at Rome. 
This story, however, seems to be pure legend , nor perhaps 
is much more credit to be attached to the theory that 
identifies him with the archbishop of Tyre sent over to 
Europe to preach a new crusade m 1188 It is true that 
Matthew Paris speaks of Henry 11. ’a receiving the cross 
from the hands of “Willelmua episcopus Tyrensis”, but 
I more contemporary writers omit the Christian name, while 
others write it Josce or Joscius 

If not the greatest, William of Tyre is at least among the greatest, 
of medueval historians. His Exstona Rerum vm Partibus Trans- 
manms Gestanm is the mam authority for the Latin kmgdom of 
the East between 1127, where Eulcher of Chartres leaves off, and 
1184, where Emonl takes np the narrative It was translated into 
Erench m the 18th centnw, or possibly before the end of the 12th 
A little later it was nmted to Emoul’s chronicle or that of Bernard 
the Treasurer, and continned m more than one form to 1249, 1261, 
or 1276 In this shape the eomhmed histones form the Zivre 
d.'Qvitr&ner quoted by JoinviUe (oxvu. § 77), — the standard medi- 
aeval aceoimt of the exploits of the Frankish warriors in the East 
William’s own work consists of twenty-two books and a fragment 
(one chapter and a preface) of book xxm. It extends from the 
preaching of the first crusade by Peter the Hermit and Urban II 
to the end of 1188 or the begmmng of 1184 Like William’s 
other work, the Eiatona de Onentalibus Prxncipxbus, it was under- 
taken at the request of Amalric, who was himself a lover of history 
and supplied the author with Arabic MSS. ; but, whereas the lattei 
book (now unfortunately lost) was mainly based upon the writings 
of a certain “Seith, the son of Patrick (^Patricii), patriarch of 
Alexandria,” of the ExMoria Transmarvna its author remarks, “ In 
this work we have had no guide, whether Greek or Arab, hut have 
had recourse to traditions only, save as regards a few thmgs that 
we hare ourselves seen ” The “traditions” here spoken of must 
be taken to mclude the OefAa Francorum of Tudebode, Raymund 
of Amies, Fulcher of Charti’es, and, above all, Albert of Aix, It 
IS oiw with the accession of Baldwin I , even if so early as this, 
that William’s claim to origmahty can fauiy be sustained ; and 
even here his narrative, till towards the close of hook xui., is 
based upon that of Fulcher From this pomt Wilham of Tfyre is 
indebted to no other histonan Of the remaining hooks two are 
devoted to the reign of Fulk (sav.-xv ), three to that of Baldwin 
III (xvL-xvm.), tivo to that of Amalnc, and the rest to that of 
Baldwin IT 

No medisBval writer, except perhaps Gii-aldus Combrensis, pos- 
sesses William's power of dehneating the physical and mental 
features of his heroes, A^n, very few had his mstmctive msight 
mto what would be of real value to future ages . genealogy, topo- 
graphy, archfiaology, social life (pohtical and ecclesiastical^ uuhtai'y 
matters and navm, all find a diie exposition m his pages It is 
hardly too much to say that from his work alone a fairly detailed 
map of the Levant, as it was in the 12th centuiy, might be con- 
I atnicted , and it is impossible to praise too highly the scrupulous 
fidelity xrfth which he defines nearly all the technical terms (whether 
: relating to knd or sea) of which he makes use. His chief fault is 
in the matter of chronology, where indeed he is not unfrequently 
at discord with hunself In the later hoo^ his mfonnation, even 
as regards what was taking place beyond the Nile or the jEuphratea, 
as w^ as m Europe, is sin^arly exact. Nor did he consider any 
trouble too severe if by its means he might attain to the truth 
Though a man of ^eat learning and almost certainly acquainted 
with. Arabic and Greek, he is as ready to enliven his pages with a 
country proverb as to embellish them with quotations from Cicero, 
Virgil, Ovid, or Plato He was a prdata of pious character, m- 
clmed to see the judgment of God on the iniquities of his fellow- 
countiymen m every disaster that overtook his native land and 
every Saracen success. 

WILLIAM OF Ohampeatjx See Scholasticism, vol. 
XXI pp. 422-423. 

WILLIAM OF Lobeis, Uie first autkor of the Roman 
de la Rose, denves his surname from a small town about 
equidistant from Montaygis and Gieu, in the old district of 
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the G^tinais, and in the present department of Loiret 
This and the fact of his authorship may be said to be the 
only things positively known about him. The rubric of 
the poem, where his own part finishes, attributes Jean de 
Meung’s continuation to a period forty years later than 
William’s death and the consequent interruption of the 
romance. Arguing backwards, this death used to be put 
at about 1260 , but J eau de Meung’s own work has recently 
been dated earlier, and so the composition of the first part 
has been thrown back to a loenod before 1240. The 
author represents himself as havmg dreamed the dream 
Avhich furnished the substance of the poem in his twentieth 
year, and as having set to work to “ rhyme it ” five years 
later. The general characteristics of the Roman will be 
found noticed under !Fsance (see vol ix. p. 643). It may 
be added here that, though the later and longer part shows 
signs of greater intellectual vigour and wider knowledge 
than the earlier and shorter, William of Lorris has more 
poetry than his contmuator, made a much greater impression 
on the spirit of his own and foUowmg ages, and is to all 
appearance more original The great features of his four 
or five thousand hues are, in the first place, the extraordi- 
nary vividness and beauty of his word-pictures, in which for 
colour, freshness, and individuality he has not many rivals j 
except in the greatest masters, and, secondly, the fashion | 
of allegorical presentation, which, hackneyed and wearisome 
as it aiterwards became, was evidently in his time new and 
striking. There are of course traces of it before, as in some 
romances, such as those of Eaoul de Houdenc, in the 
troubadours, and in other writers , but it was unquestion- 
ably WiUiam of Loms who fixed the style And to have 
fixed a style which captivated Europe for at least two 
centuries, if not three, does not happen to many of the 
personages of literary history. 

Tlie most convenient edition of the Soman de la Rose is that of 
F. Michel (2 vols , Paris, 1864) 

WILLIAM OE Malmesbury. See Malmesbury, Wil- 
liam OF 

WILLIAM OP Newburgh, horn about 1136, was a 
canon of Newburgh in the Noridi Riding of Yorkshire, and 
author of a valuable chronicle of Enghsh affairs from the 
Norman Conquest to 1197. He calls himself Guhehnus 
Parvus, and is frequently referred to as Wilham Petyt or 
Little. His work {Guhelmt NevhingmmRet'um Anglieamm. 
Lxhri V) was edited by Silvins at Antwerp m 1567 and 
by Heame at Oxford in 1719 (3 vols. Svo); the latest 
e^tion is that by H. 0. Hamilton for the English Historical 
BQ(iiQ%j{SistoHa Rerum ATighcarum WxllehmParvi^ S.T D , 
Ordmis Sancti Augustmi Canonici Regularis in Goenohio 
B. Mari® de Novobmgo in Agro Eboracensi, 2 vols., 1856). 

WILT JAM OF Occam. See Occam. 

WILLIAM OP Wykeham (1324-1404), bishop of Wm- 
chester and chancellor of England, was born in 1324 at 
Wickham m Hampshire His father was a yeoman , his 
mother is said to have been of noble descent. He was 
educated at the priory school, Winchester, at the cost of 
Sir John Scures, lord of the manor of Wickham and 
governor of Wmehester Castle, who afterwards took him 
into his service. When he was twenty-two years old he 
passed iato the service of Edingdou, bishop of Winchester. 
In 1347 the bishop introduced him to the kiog as a young 
man likely to he nsefnl from his skill in architecture. 
Edward IIL, who vras then completmg the Round Tower 
at Windsor, made him his chaplam. But his employment 
for some time was mainly secular • he acted as guardian of 
several of the king’s manors and as clerk of the works at 
Henley and elsewhere. In 1366 he was appointed surveyor 
of the works at Windsor, and a little later surveyor and 
warden of several other castles In 1359 he began the 
buildmg of the great quadrangle to the east of the keep at 


WmdsoT, a work which occupied ten years This building 
established his fame as an architect. Two years after its 
completion he was employed to build Queenborough Castle 
(Kent). Meanwhile he was also gaining experience in 
affairs of state. In 1360 he must have been a member of 
the king’s council, for he appears as a witness to the 
ratification of the treaty of Br^tigny In 1364 he became 
keeper of the privy seal In 1365 he was one of the 
commissioners to treat for peace with Scotland. And, 
although he was not yet m holy orders, he was loaded by 
the king with preferments, one of which, the living of 
Pulham in Norfolk, involved him (about 1360) in a dispute 
with the pope In fact he had attained to such eminence 
that Froissart says, “At this time there reigned in England 
a pnest called Sir Wilham de Wican, so much in favour 
with the king that by him everythmg was done ” 

Early in life Wilham had received the tonsure , hut it 
was not till 1362 that he was ordained deacon and pnest. 
In 1363 he became archdeacon of Northampton, and pro- 
vost and prebendary of Wells Although at this time he 
possessed a number of prebends, it appears, from a return 
which he made in 1366 on account of a papal hull against 
pluralities, that he only held one benefice with cure of 
souls. On the translation of Bishop Edingdou in this year 
from Winchester to Canterbury WiUiam was nominated 
by the king to the vacant bishopric ; but the pope withheld 
his confirmation for some time, and it was not till October 
1367 that Wilham was consecrated bishop of Wmehester 
A month previously he had been made chancellor of Eng- 
land Dunng his first chanceUorship the war with Erance 
was renewed and went against the English. The blame 
for this feU in great measure on the ministry, and in 1371 
William resigned the great seal But in 1373 he was 
one of a committee of tiie Lords appointed to confer with 
the Commons on the question of an aid. About this time 
he feU out with John of Gaunt, with whom he had jire- 
viously been on good terms Since the overthrow of the 
clench mmistry in 1371 John of Gaunt had been practi- 
caUy head of the government, but the conduct of his sup- 
porter caused general discontent. In the “ Good Parlia- 
ment” of 1376 Lord Latimer was impeached, and the 
bishop was active in promoting his trial and punishment. 
This was a great blow to John of Gaunt. The death of the 
Black Prmce in June 1376 enabled him to take his revenge. 
The bishop was attacked in the council on the ground of 
malversation and misconduct of pubhc affairs during his 
chancellorship, condemned to pay an enormous fine, and 
deprived of the temporalities of his see. The other 
bi^ops took his side and regarded his punishment as an 
insult to their order. It was not, however, till after the 
acc^ion of Richard II (1377) that WiUiam recovered 
his position. He then received a fuU pardon, and was 
reconciled to John of Gaunt. 

Dunng the next ten years he became more and more 
clearly identified with the constitutional or Lancastrian 
party In 1380 and 1381 he was named on commissions 
for the reform of the king’s household In 1382 he took 
part in a conference with the Commons. Next year he 
auccesafnlly opposed a demand from the lords of the Scot- 
tish marches for a share in the pubhc funds in order to 
defray the expense of guarding the border, a duty on the 
performance of which rested their title to their landa In 
1386 he became one of the commission appointed to 
EKimine into the Exchequer and to act as a sort of council 
of regency It was before this commission that the five 
“lords appellant” impeached Richard EL’s favourite, 
who next year were condemned by the “ Merciless Parha- 
inent ” A year later (1389) the king suddenly resumed 
the reins of power. In order, apparently, to conciliate the 
clergy, Richard at once offered the great sejfi to the 
XXIV. — 74 
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bishop of Wiucbester, who after some hesitation accepted 
the charge. His second chancellorship lasted for two years, 
and was marked by efforts on his part to reform the 
govermnent and place it on a more constitutional basis. 
After he had held office for a year he and hia colleagues 
in the ministry resigned their appomtments, and challenged 
a public inquiry into their conduct This being pro- 
nounced satisfactory, they resumed their offices The 
chancellor drew up rules for the conduct of business in 
the council; and from this time minutes of the proceedings 
were regularly kept. In 1391 he resigned the great seal, 
and thenceforward retired from public life. 

It is, however, as the founder of two great coUeges that 
Wilham is principally known to fame.. Immediately after 
his promotion to the bishopric of Winchester he appears 
to have begun to carry out his educational schemes 
Between 1369 and 1379 he bought the land enclosed in ^e 
north-eastern corner of the city walls at Oxford on which 
New College now stands (see Oxtoed, vol. zviii. p. 97). 
Meanwhile he was taking steps to establish the sister 
foundation at Winchester. In 1378 he obtained a hcence 
from the pope to found a college there, which was con- 
firmed by the king four years later. The ground on which 
Winchester College stands belonged partly to the bishop 
and partly to other propnetors, from whom he bought it 
In 1387 he began to build, and the buildings wmre 
occupied by his scholars m 1393, though they do not appear 
to have been fimab ed till 1395. When his two colleges 
were ^tabhshed and endowed, he provided them with 
statutes, which after several revisions took their final 
form in 1400. Nor does he appear to have neglected his 
duties as a bi^op. He visited and reformed the hospital 
of St Cross near Wmchester; he corrected the abuses 
which had crept mto the priory of St Swithiu ; and he 
rebuilt or transformed the nave of Winchester cathedral. 
He kept a strict watch on the clergy under his charge, 
endeavouring to ensure their efficiency by frequently 
moving them from one hving to another, and he promoted 
the material prosperity of his diocese by repairs of bridges 
and roads. In the relations between England and the 
papacy Wilham of Wykeham strongly supported the 
nationalist policy of Edward HI. The Statutes of Proviaors 
and Prsemunice met with his full approval So far he 
was in accord with Wycliffe, but he showed no sympathy 
with the doctrinal ^ipinions of the reformer. Bishop 
Courtenay, who headed the attack on Wycliffe, was a hf^ 
long friend of the bishop of Winchester, who published in 
1383 the interdict condemning Wycliffe’s heresies, and in 
1392 sat on an ep^opal commission to try his follower 
Henry Crumpe. William of Wykeham died at Waltham 
on 27lh September 1404, and was buned m the cathedral 
of Wmchester. 

AiUhortties, — The episcopal register of William of Wykeham (pre- 
served at Winchfflrter); Walshignam, Eisioria Angliecuna ; 

L}fe qf William, of Wykeham, London, 1758 ; Walcott, WUham 
of Wykeham avA hia GolUgea, 1862; Moberly, I/ife of Wilham 
^ Winchester, 1887. (G. W. P) 

WILLIAMS, John (1796-1839), English missionary, 
was bom at Tottenham near London, on 296h June 1796. 
He Was trained as an ironmonger, and acquired while young 
considefaHe experience in mechanical work. Having 
offered himself to the London Missionary Society, he was 
sent, after some training, in 1816 to the South Sea Islands 
as a inissiqnary^ He was first stationed at Eimeo, in the 
Society felancte, wh^s he rajfidly acquired a knowledge of 
the native language. After staying there for a short time, 
he finally settled, at B^tea, which became hia permanent 
headqufukers. Hm success ' as a missionary here and 
elsewhere was remarkable. The people rapidly became 
Christianized and a<iopted many of the habits of civdiza- 
tion. Williama was fairly liberal for liis ag^ and the results 
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of his labours among the Pacific Islands were essentially 
beneficial. He travelled unceasingly among the various 
iftland groups, plantmg stations and settling native mis- 
sionaries whom he himself had trained. Erom the Society 
Islands he visited the Hervey group, where he discovered, 
and stayed for a considerable tune on, the island of Earo- 
tonga. Most of the inhabitants of the group were con- 
verted in a remarkably short tune, and Williams’s influence 
over them, as over the people of other groups, was very 
great. Besides establishing Christianity and civilization 
among them, he also, at their own request, helped them to 
draw up a code of laws for civil administration upon the 
bn.RiH of the new religion. While at Rarotonga he, with 
the help of the natives, built hunself a ship, within about 
four months ; with this he returned to Raiatea, and made 
voyages among other island groups, including Samoa and 
the neighbouring islands. Williams returned to England in 
1834 (havmg previously visited New South Wales in 1821), 
and during four years’ stay at home he had the New 
Teatamsnt, which he had translated mto Rarotongan, 
printed Returning in 1838 to the Pacific, he visited the 
stations already established by him, as well as several fresh 
groups. He weut as far west as the New Hebrides, and, 
while visiting Erromango, one of the group, for the first 
tune, was murdered by the natives, 20th November 1839. 

Wilhams was probably on the whole one of the moat successful 
of miBSionanes, both aa regards the extent and the per- 

manence of the work he accomphshed. Hia Narrative of Mis- 
swTuury Enterprises in the South Sea Islands was published in 1837, 
and formed an important contribution to our knowledge of the 
islands with which Williams was acqminted See MeTnoir of John 
Wilhams, by Bev. Ehenezer Proui^ London, 1848 

WILLIAMS, Rogue (c. 1600-c. 1684), one of the 
founders of the colony of Rhode Island, North America, 
was bom either of Welsh or Cornish parents, hut this as 
well as the date of his birth has been the subject of dis- 
pute. In early life he went to London, where his skill as 
a reporter commended bipi to the notice of Sir Edward 
Coke, who sent hun to Sutton’s Hospital (Charterhouse 
school). Erom Gharterbouse he went to one of the uni- 
versities, but whether to Oxford or Cambridge there is no 
direct evidence to show. The register of Jesus College, 
Oxford, has the following entry under date 30th April 
1624; “Rodericna Wilhams, fihus Quhelmi Wilhams, de 
Conwelgaio Pleb., an Nat. 18.” If this entry refers to 
the fotmder of Rhode Island he was of Welsh parentage 
and bom about 1606 As Coke was a Cambndge student, 
the probability is, however, that Williams was sent there ; 
and a Roger Williams matriculated at Pembroke College 
of that universiiy ou 1st July 1625, and took hia B.A. 
degree in January 1627. This Roger Williams was the 
second sou of WiUiam Williams, and was baptized at 
Gwinsea, Cornwall, on 24th July 1600, a date which cor- 
responds with a statement regarding his age made by 
Williams himself. After leavmg the university he entered 
on the study of law ; but, soon forsaking it for theology, 
he was admitted into holy orders and is said to have had a 
parochial charge. On account of his Puntan beliefs he 
left England for Massachusetts Bay, where he arrived in 
the beginmng of 1631. He accepted an invitation to 
become pastor of a church at Salem, on 12th April 1631, 
the same day that the magistrates were assembled at 
Boston to express disapproval of the scheme. To escape 
persecution he went to Plymouth, beyond the jurisdiction 
of Massachusetts Bay, and became assistant pastor there ; 
but m the autumn of 1633 he returned to Salem as assist- 
ant pastor, succeeding in the following year as sole pastor. 
Chiefly on account of his pronounced opinions regarding 
the restricted sphere of the civil magistrate in religious 
matters, he came into conflict with tiie court of Massar 
chusetts, and, bemg banished from the colony, left with a 
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few sympatluzers in January 1636 for Narraganaett Bay 
At first they received a grant of land from an Indian cliief, 
which IS now included in Seekonk, Massachusetts, and 
began to build houses, but in June following he and five 
others embarked in a canoe for Rhode Island, and founded 
a settlement to which Williams, in remembrance “of God's 
providence to him m his distress,” gave the name of Pro- 
vidence. In 1639 he was publicly immersed and became 
pastor of the first Baptist church of Providence. As 
Massachusetts now began to claim jurisdiction over Nar- 
i-agansett Bay, Wilhams proceeded in June 1643 to Eng- 
land, and through the mediation of his fnend Sir Henry 
Vane, whose acquaintance he had made at Massachusetts, 
obtained an independent charter, 14th March 1644 In 
1649 he was chosen deputy president. He agam visited 
England in 1651 to obtain a more exphcit charter, and 
remained there till 1654, enjoying the friendship of Milton, 
Cromwell, and other prominent Puritans On his return 
to the colony in 1664 he was chosen president or govmnor, 
and remamed in office till 1658. He lived to the age of 
eighty-four, but the exact date of his death is uncertain. 

WiUiams was the author of a Key into the Language of the Indmns 
of Amei'iea (written at sea on his first voyage to Englmd , London, 
1648, reprinted in voL x. of Collections of Rhode I^nd Hiatoncal 
Society, 1827) , Mr Cotton's Ldte/r Eanmined, atid Answered, 1644 , 
The Bloody Tenemi of Peraemtion for the Cause of Conscience, 1644 , 
Queries of Highest Consideration, 1644 , The Bloody Tenent yet 
more Bloody, 1652 , The Hireling Ministry None of Christa, 1862 , 
Experiments of Spvntml Life and Health, 1662 , and George Fox 
Digged out of his Burrows, 1676 A complete collection of all his 
letters that have been recovered forms vol vi of the Publications 
of the Warra^sett Club See Lives by Knowles (1833), (xanunell 
(1846), and Elton (1852) , Spark’s Library of American Biography ; 
Savage’s Genealogical Dictionary of New England Settlers , Bw~ 
graphical Cyclopedia of Be/preseKtaiive Men of Bhode Island, 1883 ; 
Guild’s Account of the Writings of Bogcr Williams, 1862, and 
Dexter’s As to Roger Williams and his Banishment jfrom Massa- 
chusetts Bay, 1876. 

WILLIAMSPORT, a city of the United States, the 
county seat of Lycoming coimty, Pennsylvania, is situated 
m the valley of tiie west branch of the Susquehanna nver, 
amid the hills of the Alleghany plateau, and is entered by 
four railway Imes, — ^the Northern Central, the Philadelphia 
and Erie, the Philadelphia and Reading, and the Corning, 
Cowanesque, and Antrim. The city is somewhat irregularly 
laid out, and the streets are mainly unpaved. The popu- 
lation m 1880 was 18,934; in 1870 it was 16,030 
Williamsport owes its importance chiefly to its large 
lumber industry. The healthfulness of its chmate and 
the beauty of the surrounding scenery have made it a 
popular summer resort in recent years. 

WILLIBEORD, St, the apostle of the Frisians, was 
bom about 657. His father, Wilgils, an Angle or, as 
Ale nin styles him, a Saxon, of Northumbria, withdrew from 
the world and constracted for himself a little oratory 
dedicated to St Andrew. The king and nobles of the 
district endowed him with estates till he was at last able 
to build a church, over which Alcuin afterwards ruled 
Wilhbrord, almost as soon as he was weaned, was sent to 
he brought up at Bapon, where he must doubtless have 
come under influence of Wilfrid. About the age of 
twenty the desire of mcreasing his stock of knowledge 
(c. 679) drew Mm to Ireland, which had so long been the 
headquarters of learmng in western Europe. Here he 
stayed for twelve years, enjoying the society of Egbert 
and Wictbert, from the former of whom he doubtless 
received his Mst impulse to missionary work among the 
North-German tnbes. In his thirty-third year (c. 690) he 
started with twelve compamons for the mouth of the Rhine. 
These districts were then occupied by the Frisians under 
their king Babbod or Radbod. After a time he found m 
Pippin, the mayor of the palace, a strong supporter, who 
sent him to Rome, where he was consecrated bishop by 
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Pope Sergius on St Cecilia’s Day 696. Bede says that 
when he returned to Frisia his see was fixed m Utrecht. 
He now seems to have spent several years m founding 
churches and the work of conversion, till his success 
tempted him to pass into those parts of the land which 
did not own the Frankish sway Being kmdly received 
by Radbod, but failing to convert him, he passed on 
to Denmark, whence he earned away thirty boys to be 
brought up among the Franks On Ms return he was 
wrecked on the holy island of Fosite (Heligoland), where 
his disregard of the pagan superstition nearly cost him 
his life. When Pippm died, Wilhbrord found a supporter 
in his son Charles Martel, who, accordmg to .Memn’s 
version of the story, established the bishop in Utrecht 
upon Radhod’s death (719). At this time he was assisted 
for three years in his missionary work by St Boniface (719- 
722) Of the later years of Ms hfe we have no special 
chronological details He passed throughout his diocese 
on horseback, working petty miracles and prophetically 
anticipating the future glory of Charles’s S3n Pippin at his 
baptism He was still livmg when Beae -''rote in 731 
A passage in one of Boniface’s letters to Stephen III 
speaks of his preachmg to the Frisians for fifty years, 
apparently reckoning from the time of Ms consecration 
Tlis would fix: the date of Ms death in 738, and, as 
Alcmn tells us he was eighty-one years old when he died, 
it may be inferred that he was bom in 657, — a theory on 
which all the dates given above are based, though it must 
be added that they are substantially confirmed by the inci- 
dental notices of Bede. The day of his death was 6th 
November, and Ms body was buned in the monastery of 
Eptemac, which he had himself founded. Even in 
Alcuin's tune miracles were reported to be still wrought 
at Ms tomb 

The chief authontiea for Willibrord’a life are Alenin’s Vita Willi’ 
brordi, both, m prose and in verse, and Bede’s Hist. Eecl , t. cc 
9-11 See also ^dius’s Vita Wilfndii 

WTLLIMANTIC, a borough in the town of Windham, 
Windham county, Connecticut, United States, is situated 
in a broken hilly country, on the Westfield nver and on 
three railway hues, — the New York and New England, the 
New York, New Haven, and Hartford, and the Central 
Vermont. The population in 1880 was 6608. The indus- 
tries consist cMefly of cotton manufactures, in which the 
town has acqmred great prominence, owing to the fine 
water power afforded by the Westfield river 

WILLIS, Nathaniel Paskeu (1806-1867), American 
author, was descended from George WiUis, desenbed as a 
“ Puntan of considerable distinction,” who arrived in New 
England about 1630 and settled in Cambridge, Maas 
Nalffianiel Parker was the eldest son and second child of 
Nathaniel Willis, a newspaper proprietor in Boston, and 
was bom in Portland, Maine, 20th January 1806. After 
attending Boston grammar school and the academy at 
Andover, he entered Yale College in October 1823. 
Althongh he did not specially distmguiiA himself as a 
student, university hfe had considerable influence in the 
development of Ms character, and furnished him with much 
of hk bterary material. Immediately after leaving Yale 
he published in 1827 a volume of Poedcal Sketches, which 
attracted some attention, allihongh the critics found in his 
verses more to blame than to praise. It was followed by 
Fugitive Poetry (1829) and Poems (1831) He also con- 
tributed frequently to magazines and periodicals. In 1829 
be started the American Monthly Magazme, which was 
contmued from April of that year to August 1831, but 
failed to acMeve success. On its discontinuance he went 
to Europe as foreign editor and correspondent of the I^ew 
York Mirror. To this journal he contributed a series of 
letters, wMch, under the title Penalhngs by the Way, were 
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publisked at London in 1835 (3 vols. j PMladelpliia, 1836, 
2to1s.; and first complete edition, iSTew York, 1841). Tleir 
vivid and rapid sketches of scenes and modes of life in the 
Old lYorld at once gained them a wide populaiity ; but he 
was censured by some critics for indiscretion in reporting 
conversations in private gatherings. Notwithstanding, 
however, the small affectations and fopperies which were 
his besetting weaknesses as a man as well as an author, 
the grace, ease, and artistic finish of his style won general 
recognition. His Slmgsby Papers, containing descriptions 
of American life and adventure, republished in 1836 under 
the title Lihlings of Adventure, were as successful in England 
as were his PemUlhujs ly the Way in America. He also 
published while in England APelaine ajid Other Poems 
(London, 1835 ; New York, 1837), which was introduced by 
a preface hy Barry Cornwall. After his marriage to Mary 
Stace, daughter of Q-eneral Stace of Woolwich, he returned 
to Anierica, and settled at a small estate on Oswego Creek, 
just above its junction with the Susquehanna. Here he 
lived off and on from 1837 to 1842 and -wrote Letters from 
Unde-,' a Bridge (1840), the most charming of all his -works. 
During a short visit to England in 1839-40 he published 
Two TVtiys of Dying for a Eusba/ncl. Eetumiug to New 
York, he established, along with George P. Morris, a news- 
paper entitled the PJmnmg APirror. On the death of his 
wife in 1845 he again visited England. Returning to 
Anierica in the spring of 1846, he again married, and 
established the jTatioml Press, afterwards named the Home 
Joicrnal. In 1845 he published Dashes at Life, in 1846 a 
collected edition of Ms Prose and Poetical Works, in 1849 
Runtl Letters, and in 1850 Life Here and There. In the 
last-mentioned year he settled at Idlewild, and on account 
of failing health spent the remainder of Ms life chiefly in 
retirement. Among his later works were Hurrygraphs, 
1851; Outdoors at Idleioild, 1854; Ragbag, 1855; PeaH 
Fane, 1856; and the Convalescent, 1859. He died 20th 
July 1867, and was buried in Mount Auburn, Boston. 

His Poems, Mtli ^emoir, appeared in 1867, an Engliab edition of 
liis Ajfijnsm 1S6S, and s. Selection from his Prose Writings, edited 
by Henry A. Beers, New York, 18S5. His Life, by Henry A. Beers, 
appeared in the series oi American Men of Letters the same year. 

WILLIS, Thomas (1621-1675), English physician, was 
born at Great Bedwin, Wiltshire, on 27th January 1621. 
He studied at Christ Church, Oxford ; and when that city 
was garrisoned for the king he bore arms for the Royalists. 
He took the degree of bachelor of medicine in 1646, and 
after the surrender of the garrison applied himself to the 
})ractice of his profession. In 1660, shortly after the 
Restoration, he became Sedleian professor of natural philo- 
sophy in place of Dr Joshua Cross, who "was ejected, and the 
^ame year he took the degree of doctor of physic. In 1664 
he discovered the medicinal spring at Astrop, near Brachley 
in Northamptonshire. He was one of the first memhers 
of the Royal Society, and was elected an honorary fellow 
of the Royal College of Physicians in 1664. In 1666, after 
the fire of London, he removed to Westminster, on the in- 
vitation of Dr Sheldon, archbishop of Canterbury. There 
he rapidly acquired an extensive practice, his reputation 
and sldll marking him out as one of the first physicians of 
his time. He died at St Afartin*s on 11th Novemher 
1675 and was buried in Westminster Abbey. 

Willis was admired, for his piety and charity, for his deep insight 
into natural and experimental philosophy, anatomy, and chemistry, 
and for the elegance and purity of his Latin style. He wrote in 
English A Plain asul Easy Method for Presarving those that are 
Well from the Infection of the Plague, and for Curing smh as are 
InfedM. Eis^Latin works were printed in two vols, 4to at Geneva 
an 1676, and at Amsterdam in 1682. His grandson, Browne Willis, 
was tire author of several antiquarian works. 

See Mnvk, Hall of fte OolUgc of PKysicimts, London. (2cl ed., vol. 
LoiKion, 1S7S). 

WILLMOBE, James Tibbitts (1800-1863), English I 
line engraver, was born at Bristimirs End, Handsworth, I 
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near Birmingham, on 15th September 1800. At the age 
of fourteen he was apprenticed to William Piadcliffe, a 
'Rirmiyigha.m engraver, and in 1823 he went to London 
and was employed for three years by Charles Heath. He 
was afterwards engaged upon the plates of Brockedon’s 
Passes of the Alps and Turner’s England and Tfa/es. He 
engraved after Chalon, Leitcli, Stanfield, Landseer, East- 
lake, Creswick, and Ansdell, and especially after Turner, 
from whose Alnwick Castle by Moonlight, the Old Teme- 
raire, Mercury and Argus, Ancient Rome, and the sub- 
jects of the Rivers of Erance he executed many admirable 
plates. He was elected an associate engraver of the Royal 
Academy in 1843. He died on 12th March 1863. 

WILLOW (Salix), a very -well marked genus of plants 
constituting, with the Poplar (Poyoulm), the order Salica- 
ceae. WiUows are trees or shrubs, varying in stature from 
a few inches to a hundred feet, and occurring most abund- 
antly in cold or temperate climates in both hemispheres, 
and generally in moist situations. They are not unrepre- 
sented in the tropics, hut have hitherto not been discovered 
in Australia or the South Sea Islands. Their leaves are 
deciduous, alternate, simple, generally much more long 
than broad, whence the term willowMeaved lias become 
proverbial. At their base they are provided with stipules, 
which are also modified to form the scales investing the 
-winter buds. The flowers are borne in catkins or amenta, 
which are on one tree male only, on another female. Eacli 



male flower consists of a small scale or bract, in whose axil 
are usually tw'-o, sometimes three, rarely five stamens, and 
still more rarely a larger number. In addition there is a 
small glandulk’ disk, which assumes different shapes in 
different species. The female flowers are equally simpile, 
consisting of a bract, from whose axil arises usually a very 
short stalk, surmounted hy twn carpels adherent one to the 
other for their whole length, except that the upper ends of 
the styles are separated into two stigmas. When ripe the 
two carpels separate in the form of two valves and liberate 
a large number of seeds, each provided at the base with a 
tuft of silky hairs, and containing a straight embryo with- 
out any investing perisperm. or albumen. Eertilization is 
effected by insects, especially by bees, which are directed 
in their search by the colour and fragrance of the flowers, 
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Some pollen must also be tmnsported by tbe wind to tbe 
female flowers. Tbe tuft of bans at tbe base of tbe seed 
doubtless facflitates rapid dispersion of tbe seed, early 
germination of wbicb is rendered desirable owmg to its 
tenuity and tbe absence of any perisperm. Although tbe 
limitations of tbe genus are well marked, and its recogni- 
tion in consequence easy, it is otherwise with regard to 
tbe species Tbe greatest difference of opinion exists 
among botanists as to tbeir number and tbe bounds to be 
assigned to each. Tbe cross-fertilization that takes place 
between tbe species of course mtensifies tbe diflSculty 
Andersson, a Swede, spent nearly a quarter of a century in 
tlieir inyestigation, and ultimately published a monograph 
which is tbe standard authority on the subject. He admits 
about a hundred species. Some botanists have enumerated 
eighty species from Great Britain alone, while others count 
only a dozen or fifteen To illustrate the great parplexity 
Burroundmg tbe subject, we may mention that to one 
species, aS'. mgncam, one hundred and twenty synonyms 
have been attached Some of these are doubtless such as 
no botanist, with adequate material for forming an opinion, 
would accept , but, after making the necessary deductions 
for actual mistakes and misstatements, there still remams 
a large number upon which legitimate differences of opinion 
prevail. Andersson says that he has rarely seen two speci- 
mens of this species which were alike in the collective 
characters offered by the stature, fohage, and catkins Ho 
better example could be found of the almost limitless varia- 
tion in so-called species, so that the attempt to define the 
indefinable can at best result only m an arbitrary grouping 

Few genera have greater claims to notice from an economic point 
of view As timber trees many of the species are valuable fiom 
their rapidity of mowth and for the production of light dm-able 
wood, serviceable for many purposes Among the best trees of this 
land are B, fragilis, especially the variety known as S fragilis, 
var Busselhaiia, and 8 alia, the white or Huntingdon -willoTiv 
These trees aae usually found growing by rivers’ banks oi in other 
moist situations, and are generally pollaided for the purpose of 
securing a crop of straight poles. This plan is, however, objection- 
able, as indueiujg decay in the centre of the trunk. T^ere poles 
are required, it is better to treat the trees as coppice and to cut the 
fa*unk level with the soil. S Caprsaa, a hedgerow tree, generally 
grows in drier situations It is a useful timber tree, and its wood, 
like that of 8 aXha, is prized in the manufacture of oharcoaL Its 
catkins are collected in England m celebration of Palm Sunday, the 
gaily-coloured flowers being available lu eaily spnng when othei 
decorations of the kmd are scarce. Certain sorts of willow aie 
largely used for basket-making and wioker-woik. The species 
employed for this purpose are mostly of shrubby habit, and aie 
known under the collective name of osiers. The best for planting, 
accordmg to Mr Sealing, is the bitter osier, 8 piirpiirea , planted 
on nch, well-di-ained soil, subject to occasional immersion, this 
willow may be grown profitably foi basket-work It is also well 
adapted for forming wmd-breaks or screens, or for holding the 
banks of streams and preventmg the removal of the soil by the 
cunent 8 . mmvnalw is one of the best of the green osiers, smtable 
for hoops and valuable for retadnmg the soil on sloping embank- 
ments 8 mttllma yields the yellow osiers. Osiers are largely 
imported mto England fiom Belgium and France, but nught wilh 
advantage he much moie ahnudantly grown m the TJmted Kmg- 
dom than they are They are easily propagated by titmcheons or 
cuttmgs, inserted in a slanting direction into the soil for a depth 
of 8 to 10 inches. Mi Scaling recommends that they he planted 
18 mches apart, thus employmg about 20.000 cuttings per aeie, 
the whole cost of planting being estimated at £25 the acre. A crop 
IS obtamed the third year after planting, and one may be expected 
annually for the succeeding ten yeara The average yield is cited 
at 6 to 74 tons, rangmg in price fi:om £2, 10s, to £3, lOa. a ton 
(unpeeled) Land unsuttable for root or gram crops can be utilized 
for the growth of osiers , but, as m the case of all other plants, 
good cultivation, including the selection of sorts appropriate to the 
locality, drainage, manure, &o., ensures the best return S, acumi- 
nata and other species do well by the seaside, and are serviceable 
as wind-screens, nurse-trees, and hedg^ 8 dapTmvndes, 8. r^ens, 
and other dwarf kinds are useful for binding heathy or sandy soil. 
In addition to their use for timber or baaket-makmg, willows con- 
tain a l^e quantity of tannin in their bark. A bitter principle 
named Salioin (q.ii ) is also extracted from the hark As orna- 
mental trees some willows also take a high rank. The white willow 
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IS a great favounte, while the drooping habit of the weeping willow 
renders it very attractive. Though named 8 lahjlontca, it is really 
a native of China, the wiUow'^ of the Euphrates (Ps cxxxvu ) being 
in aU. probability Pqpulua euphratica 8. habylonita is sometimes 
spoken of as Pope’s willow, having been cultivated by that poet, oi 
08 Hapoleon’s willow, because his tomb at St Helena is overshadowed 
by a tree of this species, from which many oflsets exist or are reputed 
to exist in modem gardens 8 regahs has very white, silvery 
leaves. 8 rosmarin^oha is remarkable foi its veiy narrow leaves, 
— ^purphsh above, silvery beneath. * 

WILLUGHBY, Bhajs-cis (1635-1672), English orni- 
thologist and ichthyologist, who is memorable as the pupil, 
friend, and patron as well as the active and original co- 
worker of John Bay {q v ), and hence to be reckoned as 
one of the most important precursors of Linnaeus He 
was the son of Sir Francis Wfllughby, and was bom in 
1635. His connexion with Bay dated from bis studies at 
Cambridge (1653-59) ; and, after concluding bis academic 
life by a brief sojourn at Oxford, and acquiring considei- 
able experience of travel in England, be made an exten- 
sive Continental tour m bis company. The specimens, 
figures, and notes thus accumulated were in great part 
ekborated on his return into his Omithologia, which, how- 
ever, he did not bve to publish, havmg mjured a naturally 
delicate constitution by alternate exposure and over-study 
This work was published m 1676, and translated by Bay 
as the Ornithology of Fr. Willughhy (London, 1678, foi ), 
the same fnend pubbshed his Eistona Piscium (1686, fob) 
Willnghby died on 3d July 1672. 

In Bay’s preface to the former work he gives Willughby much 
of the credit usually assigned to himself, both as cntic and system- 
atist. Thus, while founding on Gesner and Aldrovandus, he 
omitted their irrelevancies, being careful to exclude “hieroglyphics, 
emblems, morals, fables, presages, or ought else pertaining to divmity, 
ethics, giammar, or any sort of humane leamingi and present him 
[the readei] with what properly belongs only to natuim history " 
Again, he not only devised artificial keys to his species and genera, 
but, “ that he might clear up all these obscurities [of former writers] 
and render the knowledge and distinetion of species facile to all that 
should come after, he bent his endeavours mainly to find out certam 
characteristic notes of each kind,” while finally, m apologizing for 
his engravings, he yet not unjustly claims that *' thw are beat and 
tiTiest of any hitherto graven m brass ” See further Obxithoiogt, 
voL xvin. p 4 

WILMNGTON, tbe largest city of tbe State of Dela- 
ware, United States, and tbe county seat of New Castle 
counly, IS situated between Brandywine and Christiana 
creeks and on tbe Delawaie nver. The site is low, but 
with sufficient slope to afford smtable drainage. The 
surrounding country is fertile and well cultivated. Wil- 
mington IS a railway centre of considerable importance, 
bemg entered by the Philadelphia, Wilmiugton, and Balti- 
more, the Baltimore and Ohio, and the Wilmmgton and 
Northern Badwaya. The Brandywine and Christiana 
creeks are navigable for large vessels. The city is laid 
out quite regularly The population, which in 1870 was 
30,841, in 1880 was 42,478 The manufactures in 1880 
gave occupation to 7852 persons, the principal branches 
being the manufacture of paper, iron and steel, shipbuild- 
ing, and the making of waggons and carriages, steam- 
engines, bricks, morocco leather, glass, cotton, gunpowder 
and other explosives, matches, and flour. 

Wilmington was settled by Swedes in 1638 The settlement 
was conquered by the Dutch, who m turn handed it over to the 
English It was chaatered as a city m 1832, and since the middle 
of the century has grown rapidly. 

WHjMINGTON, the county seat of New Hanover 
county, North Carolina, United States, the principal sea- 
port and the largest city of the State, is situated on the 
east bank of Cape Fear river, 30 miles from the ocean. It 
has milroad communication to the north, south, and west, 
and this, together with its maritime position, makes it au 
important shipping point. The principal objects of trade 
are lumber (southern pine), naval stores, and cotton. The 
manufactures include fertilizers, creosotei, and carpets 
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(made from pine leaves). Tlie value of its exports, princi- 
pally cotton, turpentine, and rosin, is about $7,000,000 
annually. The city, vrluch is in the mam regularly laid 
out, had in 1870 a population of 13,446, and m 1880 
of 17,350, of whom 60 per cent were ISTegroes 

The site of Wilmington was originally occupied by a town named 
Newton, laid out m 1730 The name was changed to WilnLuigtxiii 
TiiTiA years later The place waa incorporated afi a mty in 1866. 
Dunng the Civdl War ft was the principal port of entry for the 
CoDfeoerate blockade-mnnera 

WILMOT, John. See Eochestbe, Eahl of. 

WILNO See Vilna. 

WILSON, Alexandkb (1766-1813), “the American 
ornithologist,” was born in Paisley, Scotland, on 6th July 
1766. His father, a handloom weaver, soon removed to 
the country, and there combined weaving with agriculture, 
distilling, and smugglmg, — conditions which no doubt 
helped to develop in the hoy that love of rural pursuits 
and adventure which waa to deternune his career. At 
first he was placed with a tutor and destmed for the church, 
but his father’s circumstances soon compelled him ^ to 
apprentice the boy to his own trade The lad’s real 
however, was spent in revene and versification, and in long 
woodland rambles, in the course of which he combmed his 
poetic musings with the keen observation of a naturalist, 
supplemented by the woodcraft of an smcomplished poaxdim:. 
As these tastes developed, he decided to exchange loom 
for the pedlar’s pack, and then spent a year or two in 
travelling through Scotland, recording in his journal every 
matter of natural history or antiquarian interest^ like 
another Sihbald or "White of Selbome. Having incurred 
a short imprisonment for lampooning the master-weavers 
in a trade dispute, he emigrated to America in 1794. 
After a few years of weaving, peddling, and desultory 
observation, he became a vill^e schoolmaster, and in 
1800 obtained an appointment near PhiladelpliLa, where 
he formed the acquaintance of Bartram the naturalist, 
from whom he received much instruction and encourage- 
ment. Under his influence Wilson commenced to draw 
birds, having conceived the idea of lUustrating the orni- 
thology of tiie United States; and thenceforward he steadily 
accumulated materials and made many exMditions. 2i 
1806 he obtained the assistant-editorship of iZecs’s Bitcyda- 
padiot thus acquired more means and leisure for Ms 
great work, the first volume of which appeared in the 
ahtunm of 1808, after which he spent the winter in a 
journey “in search of birds and subscribers.” By the 
sjaittg of 1813 seven volumes had appeared ; but the 
arduous esEpedition of that summer, in search of the marine 
waterfowl to wMch the remaining volume was to be de- 
voted, gave a shock to his already impaired health, and 
soon after he succumbed to dysentery alter a short illness, 
dying at Philadelphia on 23d August 1813. 

Of Ms poems, not ercsptmg the Fore^&rs (Philadelphia, 1806), 
nothing need now be said, save that they no doubt served to devdop 
hia descriptive powers. Hia Amenmn Ornithology, however, re- 
mains a fundamental dassic In the words of Jsnime, "He was 
the first who studied the birds of North America in their natoial 
abodes and irom real observation ; and his work will renoain an 
ever to be admired testimony of enthusiasm and perseverance, one 
certainly unrivalled in description ; and, if some plates and hlustra- 
tfons may vie with it in finer workmanship or pictorial splendour, 
few inde^ can rival it in fi^delity and truth of delineation." The 
dg^fh and ninth volmnes were edited after his decease by Ms fiiend 
Ord, add the work was contimued by Lumen Bonaparte (4 vols , 
Phibddphia, 1828-38). The Amoriccm Ormthohgy was also repnb- 
l^ed by Sir 'William Jardine (8 vola , London, 1SS2X and an edi- 
tion of me entire works ha® 'been edited by Eev. A. B Groaarfc 
(Paisley, 1876). A statue was also erected to him at Paisley in 1876. 
TTO SON, PiiORBffiroA See yoLUSSNua. 

"WILSON, HsKFBir (1812-1376), vica-presideiit of the 
United Stat^ from 187? to, 1876, was bom at Parmiugton, 
N.H., on 16th Eehruetry 1812. UHs proper name waa 
J eremiah J. Colbattu !ffis parents "were day-labourers and 
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very poor At ten years of age he went to work as a farm- 
labourer The hoy waa greedy for reading, and before the 
end of his apprenticeship had read more than a thousand 
volumes. At the age of twenty-one, for some unstated 
reason, he had his name changed by Act of the Legislature 
to that of Henry Wilson. Walking to Natick, Mass., he 
learned the trade of shoemaker, and by it supported himself 
through the Concord academy. After successfully estab- 
lishing himself as a shoe manufacturer, he became a noted 
pubhc speaker in support of Harrison during the presi- 
dential election of 1840. For the next ten years he was 
regularly returned to the State legislature In 1848 he 
left the Whig party and became a “Free Soiler.” The 
Free Soil party nominated him for governor of the State 
in 1853, but he was defeated. In 1856 he was sent to the 
United States Senate by the Free Soil and Democratic 
parties, and remained there by re-elections until 1873. 
"When the Civil War broke out he found a severe test 
awaiting him. He had been deeply interested from 1840 
until 1850 in the militia of his State, and had risen 
through its grades of service to that of brigadier-general. 
He was now made chairman of the military committee, and 
m this position performed most laborious and important 
work for the four years of the war The position offered 
boundless and safe opportumties for becoming wealthy. 
But so far was Wilson from using them that he died poor, 
owing to his necessary neglect of his private affairs 
Sumner says that in 1873 Wilson was obliged to borrow 
a hundred dollars from him to meet the expenses of his 
mauguration as vice-president The Republicans nomi- 
nated Wilson for the vice-presidency in 1872, and he was 
elected ; hut he died, before completing his term of service, 
at Wa^ington on 22d November 1876. He left two 
RTnfl.11 but useful works, Ant^-Slaxery Measures %n Congress 
(Boston, 1864) and Military Measures in Congress (Hart- 
ford, 1868), and a larger work in three volumes, T7ie Rise 
and Fall of the Slave Power in America (Boston, 1871-76) 
His Life has been written by E Nason and by J. B Mann 
"WILSON, Eokacb Haykan (1786-1860), one of the 
most distkigmshed Orientalists of England, was born in 
London on 26th September 1786. He was educated for 
the medical profession, and on completing his studies went 
out to India in 1808 as an assistant-surgeon on the Bengal 
establishment of the East India Company. Instead of 
entering the regular medical service, however, his know- 
ledge of chemistry and the practical analysis of metals 
caused him to he attached to the mint at Calcutta, where 
he was for a time associated with John Leyden, the Scottish 
poet and Orientalist. It was not long before he himself 
became deeply interested m the ancient language and litera- 
ture of India, and attracted the attention of Henry T. 
Colehrooke, the famous Sanskrit scholar, on whose recom- 
mendation he was in 1 81 1 appomted secretary to the Asiatic 
Society of Bengal In 1 81 3 he published the Sanskrit text 
— ^with a graceftil, iE somewhat free, translation in English 
rhymed verse — of Kalidasa’s charming lyrical poem, the 
M^hadmxtj or Clovd-Mess&nger (2d ed. 1843, 3d ed. 1867). 
He then undertook the arduous task of preparing the first 
Sanshrit- English Dictionary from materials compiled by 
native schol^s for the college of Fort William, supple- 
mented by his own researches. The work appeared in 
1819, prei^ed vrith an excellent general survey of Sanskrit 
lexicology. A second, much enlarged, edition, but without 
the mtroduction, vraa published in 1832, and has recently 
been reprinted at Calcutta. The appearance of the Dic- 
tionary at once placed "Wilson in the first rank of Sanskrit 
scholars ; and, while patiently pursuing his study of the 
writings and institutions of ancient In&a, he became one 
of the most valuable contributors to the Amtic Researcim 
and the Calcutta Quarterly, Among his more important 
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contnbutions to these journals may be mentioned essays 
on the “Medical and Surgical Sciences of the Hindus” 
(1823)j the “ Hin du History of Kashmir” (1824), “Hindu 
Fiction” (1825); and his masterly “Account of the Re- 
ligious Sects of the Hmdus, their History, Doctnnes, and 
Practices” (1828-32). In 1827 he published Select Sped- 
mens of ike Theaire of the Kvndm^ in 3 vols., in which, 
besides a very full and highly appreciative survey of Tn flifl.n 
dramaturgy, which still remains the standard authority on 
the subject, he offered elegant translations of six complete 
plays and short accounts of twenty-three others This 
work was reprmted in London in 1835, m 2 vols , and 
again in Wilson’s Collected Works (vols xi. and xii.). Of 
considerable importance, alike to Sanskrit and vernacular 
students, and to Eastern antiquarians generally, was his 
next publication, the Mackenzie Collectim (2 vols., 1828 ; 
2d ed m one voL, 1882), bemg a descriptive catalogue of 
the extensive collection of Oriental, especially South Indian, 
MSS. and antiquities made by Col CoHn Mackenzie, and 
purchased from his widow by the Indian Government, now 
deposited partly in the India Office, London, and partly at 
Madras. Neither his extensive literary researches, how- 
ever, nor the official duties of an assay master and mint 
secretary, at any time prevented Wilson from taking a pro- 
mment part in all social amusements of the Anglo-Indian 
commumty of Calcutta, especially m musical and theatrical 
entertainments. His mterest in pohtical and economic 
affairs m India is shown by his Htstoncal Sketch of the 
First Burmese War, mth Documents, Pohtical and Geo- 
graphical (1827, reprmted in London), and his Remm of 
the External Commerce of Bengal from 1813 to 1828 
(1830), as well as by las History of British India from 
1805 to 1835, in contmuation of MiU’s History, 3 vols. 
(184448), and largely based on his personal impressions 
and recollections He also acted for many years as secre- 
tary to the committee of pubhc instruction. As such, he 
not only organized and superintended the studies of the 
Hindu College from the time of its establishment, but took 
a leading part in the promotion of public education among 
the natives, and the introduction of the English language 
and European science, although, as one of the staimchest 
opponents, on grounds of expediency and feasibleness, of 
the proposal that English should be made the sole medium 
of instruction m native schools, he became for a time the 
object of bitter attacks. Long, however, before this con- 
troversy came to an end he had been called away to a 
different sphere of scholarly activity In 1832 the uni- 
versity of Oxford, m recognition of his services to Oriental 
scholarship, selected Dr Wilson to be the first occupant of 
the newly founded Boden chair of Sanskrit. Shortly aftOT 
his return to England he was also appointed librarian to 
the East India Company. He now found himself in a 
position singularly favourable to learned research and 
literary pursuits ; and the long record of his subsequent 
work shows that he made the best of his opportunities. 
He immediately joined the Royal Asiatic Society, and, 
succeeding Colebrooke as director (in 1837), he was the 
very soul of the society up to the time of his death, scarcely 
a number of its j'oumal appearing without some mterest- 
ing contribution from his pen. His death took place at 
London on 8th May 1860. 

Of these oontnbntioiis we need only mention here his “ Hostorieal 
Sketch of the Kingdom of Pandya ” (1836), based on documents con- 
tained m the Ma^enzie collection ; the contmuation of hia “Ana- 
lysis of the Puranas ” (1836), begun m the Bengal Society's Joumal 
(1832) ; “ Civil and Eeh^us Institutiona of Ihe Sikhs ” and " Re- 
ligious Festivals of the Bhndus” (1848); “Andysis and Revised 
Translation of the Rock Inscn^ons of Kapur di Gin” (1860) , and 
his popular lecture “ On the Present State of the Cultivation of 
Oriental Literature ” (1862). Hardly less numerous, and certainty 
not less valuable, are his separate publications dunng this penod, 
by which important light was thrown on many departments of 
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Eastera mquiry. The most noteworthy of these works are the 
text of, and commentaiy on, the Sankhyakanka (1837), being a very 
popular summary of the Sdnkhya philosophy, with a tiauslatiou 
(of the text hy Colebrooke, and the commentary by Wilson) , trans- 
lation of the Vishnu Pur&na (1840, 2d annotated ed by F E 
Hall , Works, vols. vn -x ) , Anana Antigua, Antiquities and Coins 
of Afghanistan {IMl) , eAitLon oi Basakumdiae?ianta Class- 

ai-y of IndianBexenue, Judicial, cfrc., Terms {lSb5 ) ; Translation of the 
First Four AsktaJcaa (rather more than one-half) of the Sacred Hymns 
of Gie Rigveda, 3 vols , 1860-57 , Crammar of the Sanskrit Lan- 
guage, in sevei*^ editions , and two lectures on the Meligwus Practices 
and Opinions of the Hindus, dehvered at Oxford in 1840 In the 
Collected Works (12 vols ) the more valuable of his papers and lec- 
tures form three volumes of essays on Sanskrit Literature and two 
volumes of essays on The Religion of the Hindus, edited by Dr 
R Rost. While m point of accurate scholarship Wilson was per- 
haps scarcely the equal of Colebrooke, any deficiency in this respect 
is far more than counterbalanced by the many-sidedness of his 
genius, by hteraiy powers of a very high order, by his admirable 
aitistic ts^te, and by broad human sympathies, which enabled him 
fully to appreciate and enjoy the ments and beauties of the ancient 
Indian literature A considerable number of Sanskrit MSS (640 
vo ls.) c ollected by Wilson m India are now m the Bodleian. 

WILSON, John (1786-1854), better known as CmiiSTO- 
PHER North (the pen-name which he used in his contri- 
butions to Blackwoodls Magazine), was bom at Paisley on 
18th May 1785. His father, who bore the same name with 
himself, was a wealthy gauze manufacturer of no particular 
family or education. His mother, Margaret Sym, was of 
gentler blood, possessing also beauty and talents. John 
was the fourth child, but the eldest son, and he had nine 
brothers and sisters ^ He appears, like many Scotchmen 
of genius, to have been rather irregularly educated m his 
earlier days, — the best of his physical and sporting, if not 
of hia scholastic, training bemg received at the manse of 
the vilkge of Meams, of which constant notices appear in 
the Essays. He was only twelve when he was first entered 
at the university of Glasgow, and he contmned to attend 
various classes in that university for six years, being for the 
most part domiciled with and under the tutorship of Prof. 
Jardine EDis father’s death had immediately preceded his 
first entry at Glasgow. In these six years Wilson “made 
himself ” in all ways, acquiring not inconsiderable scholar- 
ship, perfecting himself in ail sports and exercises, and 
falling in love with a certam “ Margaret,” who was the 
object of his affections for several years. The most cunons 
htemry memorial of these early years is a letter to Words- 
worth, written in 1802 without any personal acquaintance 
or inteodnction, and betraying not a httle priggishness, as 
we should now count it, but in that respect offiy showing 
the difference of contemporary manners, and interestmg as 
bemg the first evidence of what was nearly a lifelong 
connexion of admirmg though sometimes recalcitrant 
criticism. 

In June 1803 Wilson was entered as a gentleman 
commoner at Magdalen College, Oxford. Men have 
seldom felt more than Wilson the charm which Oxford 
exercises on all but a very few, and generally (with some 
noteworthy exceptions, such as Gibbon and Jeffrey) ve:^ 
worthless, sons ; and m much of his later work, notably in 
the essay called “ Old North and Young North,” he has 
expressed his feeling But it does not appear that his 
Magdalen days were altogether happy, though he perfected 
himself in “ Tbruismg,” pedestriamsm, and o&er sports, and 
read so as to obtain a brilliant first class. Hia love affairs 
with “Margaret” did not go happily, and he seems to have 
made no intimate friends at his own college and few in 
the nmversity. He took his degree in 1807 and found 
himself at twenty-two his own master ; and he had a good 

^ The youngest brother -was James Wilson “ of WoodviUe ” (1795- 
1856), ■who hecame a zoologist of some repute. He contrihutod to 
ElacdaBood^s Magarxne and to the North British and Quarterly Reoienos, 
and ■vm)te most of the articles on natural history ( “ Entomology,” 
“ Helmmthology,” “Manmialia," “ Onuthology," “^pfeiles,” &c.)hi 
the seventh edition of the JEnaydojpadia Bntcainiea. 
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income, no father or guardian to control him, no property 
requiring management, and apparently was not under the 
mftueuce of the etiquette which in smular circumstances 
generally mahes it necessary for a young man to adopt some 
profession, if only in name. His profession was an estate 
on Windermere called EUeray, and ever since imperishably 
connected with his name Here he built, boated, wrestled, 
shot, Med, waited (he was always an astonishing pedes- 
trian), and otherwise diverted himself for four years, besides 
composing or collecting from previous compositions a con- 
siderable volume of poems. But Wilson was too genuine a 
man to be happy without a wife, and m 1810 the place of 
“ Margaret” was taken hy Jane Penny, a Liverpool girl of 
some family and fortune, whom he married on 11th May 
1811. Tik Isle of Palma, his first published volume, 
consisting of poems, was issued not long after this. Four 
years of married life at EUeray succeeded, which, except 
as being happier and therefore less historied, do not semn 
to have differed much from the earher four. Then came 
the event which definitely made a working man of letters 
of Wilson, and without which he would probably have 
produced a few volumes of verse and nothing more. His 
whole fortune, or at least the major part of it, was lost by 
the dishonest speculation of an uncle m whose hands, wilJi 
no doubt rather culpable carelessness, Wilson had Mt it. 
At the same time this hard fate was by no means unquah- 
fied in its hardness His mother had a house in Edin- 
burgh, in which she was able and willing to receive her 
son and his family , nor had he even to give up EUeray, 
though henceforward he was not able constantly to reside 
in it. He read law and was called to the Scotch bar, taking 
plentiful sporting and pedestrian excursions, on some of 
which his wife accompanied him, publishing in 1816 a 
second volume of poems {The City of Uve Plagui), and 
generally leading a very pleasant life, if not such an entirely 
independent one as formerly. The year 1817 was the 
taming point in Wilson’s life. The famous Cevallos 
article, which resulted in the secession of Scott and other 
Tories from the Edwhurgh Beview and the estabhahment 
of the Qtuirterly, vras years earlier, hut there had still 
been no formal declaration that the "Blue and YeUow” 
was for Whigs only.^ Wilson was a Tory and the son of 
Tories ("If you turn Whig, John,” said his mother to him, 
“ this house will not hold yon and me ”), but he was glad to 
accept JefiSrey’s invitation to contribute. Almost at the 
same tim^ however, a far more suitable chance appeared. 
Wilson was not patient of being edited, amd his reckless 
humour ^ weU as his political bias would m the long run 
have pretty certainly disqualified him for the Edin^rgh. 
The growth of Blackwoods Magadne, and its sudden trans- 
formation from a colourless or Whiggish monthly rival to 
Constable’s Beview into an organ at once of the most red-hot 
Toryism in politics and of the wildest irreverence towards 
received notions in literature and other matters, took place 
in the same year. The petard of the “Chaldee Manuscnpl^” 
nominally due to Hogg, but with most of the gunpowder 
put in by Wilson and Lockhart, determined the character 
of the new periodical, and Wilson’s career was fixed. He 
was never exactly editor, for the powers of “ Christopher 
Horth ” in that respect were a fantastic imagination ; and 
we have definite and authoritative assertions, not only that 
he never received any stipend for editmg, but that the pub- 
lishers always retained a certain supervision even over 
Wilson’s own contributions. The famous series of the 
Bodes Amkrodanee is said to have been of Maginn’s inven- 
tiorjjand for neariy ten years was so very partially representar- 
idve of Wilson’s own WOTk and thon^t that none of its 
num^rs during time have Been included by his son-m- 

Jaw in the authorized. But By no means complete, edition. 
Lockhart, d somewhat lei^ gmiiai but far more concentrated 
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' and dehberate writer, was, until his departure for London 
I to take charge of the Quarterly, at least as potent in the 
management as Wilson , and, although the facts are not 
known with absolute certainty, theie is no doubt that it 
was a darmg “ alarum and excursion ” of Lockhart’s, under 
the alias (one of many) of Baron von Lauerwinkel, which 
caused Jeffrey, nomindly because of an attack on Prof. 
Playfair, but obviously for other reasons, to inform Wilson, 
almost m so many words, that his further contributions 
were not desired for the Edmbwrgh. Wilson had also some 
share — ^though, if internal evidence may be trusted, not 
much — m Lockhart’s Peteda Letters, which, harmless as 
they seem nowadays, infuriated the Whig society of the 
Scottish capital. 

The first result of this new business on Wilson’s general 
mode of life was that he left his mother’s house and estab- 
i hshed himself (1819) in Ann Street, Edinburgh, on his 
own account with his wife and family of five children 
The second Tvas much more unlooked for it was his 
candidature for and election to the chair of moral philo- 
sophy m the university of Edinburgh (1820) To speak 
honestly, his qualifications for the post were almost ml, 
even if the fact that the best qualified man in Great 
Britain, Sir Wilham Hamilton, was also a candidate, be 
left out of the question. But, luckily for Wilson and for 
I lettera, the matter was made a political one , the Tones 
still had a majority in the town council , he was power- 
j fully backed up by friends, Scott at their head , and his 
adversaries played into his hands by attackmg, not his 
competence (which, as has been said, was very vulnerable), 
but Ms morM character, which was not open to any fan* 
reproach, Tet he made a very excellent professor, never 
perhaps attainmg to any great scientific knowledge m his 
subject or power of expounding it, but acting on generation 
after generation of students with a stimulating force that 
is far more valuable than the most exhaustive knowledge 
of a particular topic. His duties left him plenty of time 
for magazme work, and for many years his contributions 
to Blackwood were extraordinarily voluminous. Most of 
the best and best-known of them appeared between 1826 
and 1835, that is, between the departure of Lockhart for 
London m the former year and the death of Blackwood 
the publisher and of Mrs Wilson in the latter. 

The domestic events of Wilson’s life in the last thirty 
years of it may be very briefly told. He oscillated between 
Edmburgh and EUeray, with plentiful excursions and 
summer residences elsewhere, a sea trip on board the 
Experimental Squadron m the Channel during the summer 
of 1832, and a few other unimportant diversions The 
death of his wife was an exceedmgly severe blow to him, 
especially as it coincided very nearly with that of Ms 
friend Blackwood. For many years after it (though he 
never up to the date of Ms death gave up writing) his 
literary work was intermittent, and, with some exceptions, 
not up to the level of the earher. Late in 1850 Ms health 
showed definite signs of breaking up j and in the next year 
a civil list pension of ^6300 a year was conferred on bim, 
He died at Edinburgh on 3d April 1864 

But a very small part of Wilson’fi extensive work was publisbed 
m a collect^ and generally accessible form during hia lifetune, the 
chief and almost sole exceptions being the two volumes of poems 
above referred to, the Ingbis md Sl^ows of Scottish (piose 
tales and fetches), and the BecreaMons of Christopher BoHh, a 
selection, mostly limited to sportmg and desonptive pieces, of his 
magazine articles. These volumes, with a selected edition of the 
Jfocta Ar^opansS m four volume^ and of forthei- essays, critical 
and imiM;mativB, also in four volumes, were collected and re-iesued 
nnifor^ after his death by his son-m-law, Prof Perrier The 
colleotion is very far from exhaustive ; and, though it undoubtedly 
contains most of lua best work and comparabyely little that is 
not good, it has been complained, with some justice, that the 
chamctenatiG, if rather immature, productions of his first eight 
Years on Blackwood ate ahnoat entireW OTni+terl that the NnrJxji are 
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given but in part, if in their best part, and that at least three long, 
important, and interesting senes of papers, less desultory than is his 
wont, on ‘ ‘ Spenser,” on ‘ ‘ Bntish Ciitics,” and the set called “ Dies 
Boreales,” have been left out altogether Wilson’s chai’actenstica 
are, however, uniform enough, and the standard edition exhibits 
them sufficiently, if not exhaustively His poems may be dismissed 
at once as little more than mteresting They would probably not 
have been wntten at all if he had not been a young man in the 
tune of the fiill flood of influence of Colendge, Wordsworth, Byron, 
and Scott His prose tales have in some estimates stood higher, 
but will hardly smvive the testa of universal criticism It is as an 
essayist and ciitic of the most aboundmg geniality, if not gemus, 
of gieat acuteness, of extraoidmary eloquence, and of a fervid and 
manifold sympathy, in which he has haidly an eq^ual, that “ Chnsto- 
pher North ” lives and will hve The Noctes AmhrosiaiiB, a series 
of convivial table-talk, givmg occasion to wonderfully various 
digressions of criticism, descnption, and miscellaneous writing, have 
been of late years ranked far below their real value From them 
ongm it necessarily followed that there was much that is ephemeral, 
a certam amount that is puiely local, and something that is purely 
tnvial m them. But their dramatic force, their incessant flashes 
of happy thought and happy expression, their almost incomparable 
fulness of life, and their magmficent humour give them aU but the 
highest place among genial and recreative litemtm'e It is often 
thought, and sometimes said, that no one hut a Scotclunan can relish 
them— an utter mistake, agamst which it is desuable most ener- 
getically to testify in the name of lovers of them who have not a 
drop of Scottish blood in their veins. The same qualities, togeiker 
with a greater share of purely hterary and cnticai power (to the 
displajr of which the form of the Noctes was mimical), and of a 
sometimes abused hut very admmable faculty of word-pamtmg, 
appear in the misceUaneons essays. Wilson’s defects lay m the 
directions of measure and of taste properly so called, that is to say, 
of the modification of capricious likes and dislikes by reason and 
principle He is constantly exagmrated, boisterous, wanting m 
refinement But these aie the dmost necessary defects of his 
qualities of enthusiasm, eloquence, and ^nerous feelmg The well- 
known adaptation of phrase m which ne not recanted but made 
up for numerous earlier attacks on Leigh Hunt, “the Animosities 
are mortal, hut the Humanities hve for ever,” shows him as a 
wnter at his very best, but not without a httle characteristic touch 
of grandiosity and emphasis. As a literary ciitie, as a sportsman, 
os a lover of nature, and as a convivial humorist, he is not to be 
shown at equal advantage in miniature , but almost any volume of 
his miscellaneous works will exhibit him at full length in either 
capacity or m pU. 

The chief; if not the sole, authentic sonrce of information for "Wilson’a life la 
the memoir by his daughter, Mrs Gordon (Edinburgh, 1862). (G SA.) 

WILSON, Eichakd (ITU- 1783), English landscape 
painter, was horn at Penegoes, Montgomeryshire, where 
his father was a clergyman, on 1st August 1714. Bos 
early taste for art was observed by a relative of his mother, 
Sir George Wynne, who m 1729 sent him to London to 
study under Thomas Wnght, a little-lrnown portrait painter 
of the time, by whom he was instructed for six years. 
He then started on his own account, and was soon m a 
good practice Among his commissions was a full-length 
of the prince of Wales and the duke of York, painted 
for their tutor, the bishop of Norwich Examples of his 
portraits may be studied m Greenwich Hospital, in the 
G^ar^lck Club, and in various private collections. In 1749 
Wilson visited Italy, where he spent six years He had 
previously executed some landscapes, but it was now that 
the advice of Zuccarelli and Joseph Vernet decided him to 
adopt this department of art exclusively. He studied 
Claude and Poussin, but retained his own mdividuahty, 
and produced some admirable views of Eome and the 
Campagna. In 1756 he returned to England, and became 
one of lb.e first of English landscape painters Niobe, one 
of his moat powerful works, was exhibited at the Society 
of Artists in 1760 On the establishment of the Eoyal 
Academy in 1768 he was appomted one of the original 
members, and he was a regular contributor to its exhibi- 
tions till 1780 He frequently executed repheas of his 
more important subjects, repeating some of them several 
tunes; in the figures which he introduced m his land- 
scapes he was occasionally assisted by Mortimer and Hay- 
man. During his lifetime his landscapes were never 
widely popular; his temper was consequently embittered 
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by neglect, and so impoverished was he that he was obliged 
to seclude himself in an obscure, half-furnished room in 
Tottenham Court Eoad, London. In 1776, however, he 
obtained the post of hbranan to the Academy, and by 
the death of a brother he acquired a small property near 
Llanferras, Denbighshire, to which he retired to spend his 
last days, and where he died suddenly m May 1782 
After lus death his fame increased, and in 1S14 about 
seventy of his works were exhibited in the Biitish Institu- 
tion The National Gallery, London, contains nine of his 
landscapes 

The worte of Wilson are skilled and learned compositions rather 
than direct transcupts from nature His landscapes are ti’eated 
with meat breadth, and mth a power of generalization which occa- 
sionally led to a disregard of detail They are full of classical 
feeling and poetic sentiment , they possess noble qualities of coloui, 
and of delicate silvera tone , and their handhng is vigorous and easy, 
the work of a painter who was thoroughly master of his materials 

Bee SiudUs and Designs tty Rushard Wilson, done at Rome in the yem 1763 
(Oxford, 1811), T Wri^t, Sams Account cftTie Life oj Richard Wilson (London, 

1824) , Thomas Hastings, Etchings from the Works of Richard U ilson, with some 
Memoirs of his Life (London, 1825) Many of Wilson’s best works were repro- 
duced by WooUeti; and other engravers of the time 

WILTS, a south-western coimty of England, is bounded Plate 
N.W and N. by Gloucestershire, E. by Berks and Hants, 

S by Hants and Dorset, and W. by Somerset It is of 
an irregular oval form, its greatest length from north to 
south bemg 64 miles and its greatest breadth from east to 
west 37. The area is 866,677 acres, or about 1354 
square miles. 

About two-tbirds of the surface of Wilts is occupied by Geology, 
a great Chalk upland, embracing the greater part of the 
wild wooded tract of Cranbome Chase, the undulating 
elevation of Salisbury Plain, and the hilly district of the 
Marlborough Downs, with Savernake Forest In some cases 
the Chalk rises into steep escarpments ; and the scenery of 
the north-western region, bordering on the lower ground, is 
varied and picturesque A large portion of the Chalk 
region is over 600 feet above sea-level, and several summits 
have an elevation of over 900 feet, the highest being 
Inkpen Beacon (1011 feet) at the junction of Wilts, Hants, 
and Berks. Scattered over the surface of the northern 
downs are huge blocks of sdicions Tertiary guts, called 
saraen stones or grey wethers, which have been used in 
the forimtion of the Dmidical circles of Stonehenge and 
Avebury The underlying Greensand is exposed in the 
deep VE^eys of the Chalk, especially in the broad vale of 
Pewsey, separating the Marlborough Downs from Salisbury 
Plain It also appears as a narrow fringe between the 
Chalk and Oohte formations on the north and west, and in 
Alfred’s Tower near Stourton on the Somersetshire border 
reaches an elevation of 800 feet Outhers of the London 
day cap some of the hills in the neighbourhood of Great 
and Little Bedwin and Savernake Forest ; and the clays 
and sands of the Woolwich and Eeadmg beds appear in 
the south-eastern extremity of the comity. About a third 
of the surface of the county, to the north-west of the Chalk, 
including a portion of the White Horse Vale, consists 
mainly of Oolite limestones and clays resting chiefly on the 
Greensand. The Lower, Middle, and Upper varieties are 
ail represented At one time the fuller’s earth of the Lower 
Oolite was dug for use in the cloth-mills In the Coral 
Eag of the Middle Oolite a useful bed of iron is wrou^t 
near Westbnry, the annual output of ore varymg in value 
from £12,000 to £20,000. The valuable Portland stone 
of the Upper Oolite is quarried for hmlding purposes at 
Chilmark, Tisbuiy, and Swindon, and the famous Bath 
stone of tihe Great Oolite is obtained at Corsham and Box 
on the Somersetshire border The OoLte yields a variety 
of interesting fossils . the pear enennite {Apioermtes i 
rolAmdm) is found in the Bradford clay , many fine corals 
are obtained in the Coral Eag ; and Isastma dblonga. is 
very plentiful at Tiabury. 
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Bivera. One of tie most ciarming features of Wilts is its rich 
and finely wooded valleys. The three principal rivers are 
the Kennet, the Lower or Bristol Avon, and the Southern 
or Christchurch Avon. The Kennet, rising in the Marl- 
borough Downs, winds eastwards past Marlborough and 
Hungerford into Bertshire, to join the Thames at Reading. 
The Lower Avon, which nses m Gloucestershire, flows 
southwards by Malmesbury, Chippenbam, Melksham, and 
Bradford, where it bends north-westwards into Somerset- 
shire. Besides several smaller streams, it receives from 
the south the Frome, which forms for a short distance the 
boundary between Wilts and Somersetshire. The Southern 
Avon, which rises near Bishop's Cannings in the centra of 
the county, flows southwards by Amesbury and Salisbury 
into BLants. At Salisbury it receives from the west the 
ladder, after its junction with the Wily at Wilton, and 
from the north-east the Bourne. The Tham^ skirts the 
north-eastern border of the county. 

Agncnl- Apieultvre — According to retains made on 4th Jane 1687, the 

tare. total area of land occapiad was 75&,5S8 acres, of which 646,663 
were rented and 112,685 owned and oeenpied; 769,412 acres, or 
about seven-eighths of the whole area, were under cultivation. Of 
this area 395,010 acres were permanent pasture, a great portion 
consisting of sheep-runs on the ChaDc downs. In some places, 
especially in Sahabary Plain, tillage was in fomeryears extensvely 
introdaoed m the Chalk districts, but much of this has again re- 
verted to pasture. There were 174,878 acres under com crops, 99,388 
under green crops, 79,049 under rotation grasses, and 11,086 under 
&llow. In noiQi-west Wilts the prevaih^ soil is a reddish chalky 
clay resting on a subsoil of broken stones, whilst on the Chalk for- 
mation the arable land is of a lighter character There are also 
extensive tracts of richer soil well adapted for wheat and beans 
In 1887 wheat occupied 67,357 acre% barley 60,928, oats 44,047, 
rye 1728, beans 7274, and pease 3542 The balk of the green crops 
are grown fmr the feeding of cattle and sheep, potatoes occupying 
only 3389 acres and carrots 237, while 64,869 acres were tinder 
turnips and swedes, 6675 mangold, 10,473 cabbage, rape, &c., and 
24,627 vetches, fee. The total area under nutseiy grounds m 1887 
WB8 91 acres, while market gardens occupied 8526, and orchards 
3346. Woods in 1881 occupied 46,270 acres, a great paxt being 
comprised in the ancient forests, including Cranooma Chase ana 
Savemake Forest, which contain some remarkable old oaks and 
beeches. The number of horses m 1887 was 23,616, of which 
18,980 were used solely for purposes of agriculture. Cattle num- 
ber^ 106,020, 60,115 being cows and h^eis m milk or in calf. 
Ptiiy fiuming is the leadmg industry in the north-wastem distnets, 
Wiltshire bemg &raoas for its cheese. Of the cattle 15,605 were 
two years and above, and 30,402 under two years, an indication 
that comparatiTely few cattle axe kept for puiposes of feeding 
Sheep in 1887 nnmbered 643,125, and pigs 66,422 
According to the latest landowners' J&ium, Wiltshire was divided 
among 14,013 owners, possessing 828,949 acres at an annual valua- 
tion M iCl,699,289, or aWt jK 1, 18s. 7A per acre. There were 9685 
owaem fMeseoingl^ than <»ie acre each, 1519 acres being liivided 
am<ai|st tbesn. The estimated extent of commons or waste lands 
w«ali81 acrea The following proprietors owned over 7000 acres 
each;— «Jrl <rf Psmbiokflt 39,601 acres; marquis of Ailesbuiy, 
87,994 } marquis of Baldi, 19,978 ; carl of Badnor, 17,178 ; Sunon 
W Taylor, 14.960 ; A P. Lo^ 18,618 ; Sir John STeeld, 13,118; 
trosteea of Sir H. Heux^ 11,898 ; marqum of Lanadowne, 11,146; 
earl of SuflbUc, 11,098 ; earl of Uonaanton, 9812 ; Lord Ashburton, 
9592 ; Sir E. Antrobni^ 8374 ; Sir Francis D. Astiey, 7888 ; ^ M. 
J!, Hicks Beach, 7200 ; and T. Ikaser Grove, 7170 
<3om- considerable amount of traffic is carried on 

mmuca- hi the northem districts by means of canals. The Thames and 
tion. jSevem Canal crosses the north-west comer of the county Between 
Cncklade and Swindon it is joined by a branch canal to thn Wilts 
and Berks OanaL This Iwt hw a semicircular coutae sonth- 
westwarda by Swindon, Wootton Bassst, and Melksham, 2 miles 
beyond whiim it is joined by the Kennet and Avon Oanal, which 
crosses the centre cf tihe county hy Hungerford, Devize% and Brad- 
ford, The railway comniunlcation is supplied chiefly by the Great 
Westera and the London and Sonth Westem lines. 

Jfenu- Mssniffitckirtt and JVods.— Wiltshire has long been celebrated 
flietures fin its clothe the chief seats of the Industry being Bradford and 
and Trowbridge, while among other places Melkshani and Chippenham 
traded erfe pm'hate the moat Important Wilton is still edebrated for its 
carpets. Hiimloth weayingand the msnnfacture of cocoa-nut fibres 
are caxned on at Melksham, and there ere silk works at Chippen- 
ham, Malnwsbnry, Mer^ and Wonniueter, Iion-emelting ftom the 
mines of the affl^bonihood is earned on at Weethuryj portable 
engmes are made at Devizes ; and at Swindon are the engmeering 


worlre of the Great Western Kailway Yanoua towns are associated 
with different branches of the agncultural trade : Salisbury and 
Devizes have important com markets , Chippenham, besides a trade 
in has a condensed milk manufactory ; Wilton has a large 

sheep fair ; and (kdne is the centre of the Wiltshire bacon trade. 

Aainimst7ation and Popidoiion —Wiltshire comprises 29 hun- Popula- 
dreds, the city of Salisbury or New Sannn (population 14,792 m tion, &c 
1881), and the municipal boroughs of Caine (2474), Chippenham 
(1362), Devizes (6646), and Marlborough (3343) The county has 
one court of quarter sessions and is divided into fifteen petty 
diviBions, The city of Salisbury and the borough of 
Devizes have commissions of the peace and separate courts of 
quarter sessions, and the borough of Marlborough has a commission 
of the peace ftevious to the Act of 1886 the county was divided 
for pariiamentary purposes into North and South Wilts, each 
retomiug two members, and included the following parliamentaiy 
boroughs— Caine, Chippenham, part of Cncklade, Denzes, Malmes- 
bury, Marlborough, Salisbury oily, part of Shaftesbury, Westbury, 
and Wilton. All these returned one member each, with the ex- 
ception of Salisbury, which returned two , by the Act of 1886 they 
w^ all merged in the county divisions, mth the exception of 
RfliiaL my, which was deprived of one member. The county was re- 
formed mto five parliamentary ^visions, each returning one mem- 
ber,— north (Cncklade), into which the Wiltshire portion of Cnck- 
lade IS merged ; north-west (Chippenham), into which Chippenham 
and Alalmesbury are merged, south (Wilton), mto which Wdton 
13 merged , east (Devizes), into which Demos and Marlborough 
j axe merged , and west (Westbury), into which Westbury is mergei 
: The county contains 340 civil parishes, with parts of seven others 
It IS mostly m the diocese of Salisbury, From IBS, 820 m 1801 the 
population by 1821 had mcreased to 219,674, and by 1841 to 256,280, 
and, although by 1861 it had diminished to 249,811, by 1871 it 
had iq^m.mcrei^ to 267,177 ; m 1881 it was 258,966, of whom 
128,114 were males and 130,861 females. The number of persons 
to an acre is 0 80 and of acres to a person 3 36. 

Ewtary and AniiqwWies — In the importance of its early archieo- History 
logu^ remains Wilts takes a foremost place among the counties and an- 
of Englani In the river ^vel-beds near Salisbury and else- tiquitiei 
where several specimens of l^t implements of the Falseolithic 
age have been dug up, and the numerous borrows of the Chalk 
downs have yields a great variety of stone unplementa of the 
Neolithm age, as well as of a later period. The ancient British Ancient 
boundary, the Wans Dyk^ passed westwards across the county British 
from Great Bedwin , west of Marlborough it still remains for roods 
many miles in a perfect condition. Traces of several other bound- andfort 
aries of a somew^t similar character are met with m other parts fication 
of the county The British “ridgeway” runs north-eastwards 
from Avebury, near the tumulus of Silbmy EiU, to the ancient 
forts of Barbury and Badbury , other ancient British trackways 
have been converted into Roman roods Among the principal 
ancient defensive works are Battlesbury and Scratchbury near "^r- 
minster ; the entrenchments of Barbury and Badbury , Bratton, 
near Westbury, defended by double ramparts, m some places 36 
feet in height, to which Guthrum the Dane is said to have retreated 
after his defeat hy Elmg Alfred ; easterly, on a ridgeway about 7 
mdes south-east of Devizes, desenhed by Sir R. 0. Hoare as “ one 
of the most original and unaltered works of the British era which 
; our country can produce” ; Figbury Emg, 8 miles north-east of 
Salisbury, sometimes called CMorus’s camp, from the tradition that 
; it was made by the BntiBh general Constantine Chlorus , Sidbury, 

8 miles south-west of CpU^boume, probably an ancient British 
: town ; Tespasian’s camp, between Amesbury and Stonehenge ; ami 
Tambuiy camp, in very perfect preservation, to the north of Wdy. 

Ogbury camp, 6 miles north of Salisbury, la an undoubted Bntisli 
; entienchmeu^ hut probably a sheep-fold. The stone circles of 
j Avebury and Stonehenge are the most remarkable mi^ahthio struc- 
i turee m the kingdom ; but their ongm and date are the subject of 
much dispute. Duiringtou "walls, north of Amesbury, are prob- 
; ably the remains of a British village ; there are also traces of 
others at several places on the slopes of the Marlborough Downs 
and Salisbury Flam, 

There are no records of the Roman invasion, though many evi- Roman 
dances of Roman occupation remain. The ancient Fosse Way roods 
mossed the north-wret comer of the county from Bath to Cirencester, 

: From this last town another road passed southwards to Ounetro 
(Folly Farm near Marlhoroughljjoinmg the Fia/MZio, which crossed 
the county from Bath to Silchester. From Salisbury one went 
, north-east to Silehester, another east to Winchester, and another 
north-west to BatL On the hue of these roads remains of Roman 
villages have been found at different places. 

After the deparbire of the Romans Wilts was the scene of fre- History 
quent contests, first between the Bntons and the Saxons and after- 
wards between the Saxons and the Dana Badbury is the reputed 
Mens Sademaa where King Aitiiur defeated Cerdic in 620 In 
662 Oynno inflicted a severe defeat on a laige army of Bntons at 
Old Saram, and m 566, after a great victory over them at Barbury 
Hi l l, hs incorporated the country of the Wilsaetas in the kingdom 
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of 'Wessex In 823 Egbert, king of the West Saxons, gnined a 
victory over Beomwulf, king of Mercia, at Ellandune near Wilton. 
Wilton itself was the scene of Alfred’s defeat by the Danes in 871 
In 878 the Danes plundered Chippenham, where Alfred had one of 
his residences, and made the town their headquarters , but after- 
wards Alfred inflicted on Guthrum such a severe defeat at Ethan- 
dune (supposed to be Edington near Westbury) that the Danes 
came to terms with him, the south-western part of Mercia being 
henceforth held by the Saxons and the north-eastern by tiie Danes 
Durmg the Danish mvasions at the close of the 10th and the be- 
ginning of the 11th century the district was overrun by Sweyn, 
who pillaged and burned Wilton, as well as Old Sarum At the 
latter town Canute died m 1036 During the conflict between 
Stephen and Matilda the strongholds of Sarum, Devizes, and 
Malmesbury were held by Bishop Eoger for Matilda, until he was 
compelled to surrender them. Dunng the Civil War Wiltshire sided 
chiefly with the Parliament In 1648 Wardour Castle near Tisbnry 
was bravely defended by Lady Blanche Amndell against Sir Edward 
Hnngerford, and, although she was forced to capitulate, the castie 
was again taken by her son m 1646. In 1643 J^ei was routed by 
Charles I and Rupert at Aldboum, and the same year Waller was 
defeated by Wilmot at Boundawav near Devizes. After the storm- 
ing of Devizes Castle by Cromwell m September 1646 the CaTabers 
were wholly driven from the connW. 

The church of St Lawrence, Bramord, converted at one time into 
cottages, is one of the most perfect specimens of ancient Saxon 
architecture eristmg ; and there is also Saxon work in the chniches 
of Bntford (north and south door), Burcombe (east end of the 
chancel), Mannumford Bruce, and a few other places. There is a 
large amount of Roman work m the church of Malmesbury abbey, 
much of it, however, bemg Transition ; the church of St John’s, 
Devizes, retams its ongmm Norman tower and exhibits Norman 
vaidting m the chancel ; the chancel of St Mary’s in the same town 
13 also Norman, and its porch has charactenatio Norman mouldings , 
the churches of Preshute and Corsham contam mterestmg examples 
of the same style. Salisbury cathedral la the finest and most per- 
fect example of Early English existing ; and there is much good 
architecture of the same style m the ohurchea of Amesbury, Bishop’s 
Cannings, Cncklade, Collmgbourne-Eingston, Downton, Edington, 
and Purton. The prevailmg architecture is, however, Pei^ndicular, 
of which there are numerous fine examples, especially m the distncts 
where good building stone is found , but m the Chalk distncts, 
where the churches are constructed of flint, the ardutectore is 
generally infenor. There are numerous interesting examid.es of 
domestic architectora of the 14th, 16th, and 16th centuiies. The 
only monastic remams of importance within the coun^ are the 
abbey church of Malmesbuiy ; the picturesque ruins of Lacoek or 
Laycock abbey (8 miles south of Chippenham), founded m 1282 by 
Ella, countess of Salisbury; the walls of Bradenstoke pnoiy (north- 
east of Chippenham), founded in 1142 by Walter d’Evreux for 
Augustmian canons, now converted mto a farmhouse , and slight 
remains of the Cluniao pnory of Monkton-Earleigh, founded m 
1125 The fortress of Old Sarum is almost completely demolished, 
hut the outhnes of the defences remam, ; Devizes retains a few frag- 
ments, “built up again,” according to Freeman, as “meaningless 
omamenfei m the midst of the most fearful piece of modem gim- 
crack that human eyes ever beheld” ; and the mound of Marl- 
borough has been made into a “bdl of pleasure.” Trowbndge 
Castle, which was held for Matilda by Humphrey de Bohnn, has 
completely disappeared, its site bemg occupied by modem build- 
ings , and only a few sruall fragments remam of Ludgershall, which 
Matilda occupied on her escape from Winchester. 

Wilts has an imnsually long roll of lUustnons persons. Among 
divines, Hugh Latimer was rector of West Kmgtonj Richard 
Hooker was rector of Boscomhe ; George Crabbe was for ei^teen 
years rector of Trowbndge, and was buned m the chancel of the 
church , Dr Henry Sacheverell was the son of a Marlborough clergy- 
man , George Herbert and Archdeacon William Coxe were both 
rectors of Bemerton (near Salisbury) , and Dr Joshua Mara hman , 
the Indian missionary, was horn at W esthury. Of persons who have 
distmguished themsdves m some form of hterature we may mention 
Thomas Chubb, the Deist, who was a native of Hamham , Hobbes 
of Malmesbury; Pbihp Massinger, who was horn at Salisbury; 
Joseph Addison, the son of the rector of Mdston , B^an Edwards, 
the nistonan ; Aubrey and Britton, the antic|uane8 ; Edmund Lud- 
low, author of the Memoirs of the Restoration penod , and Sir R. 
Colt Hoare, the histonan of Wilts. Statesmen are represented by 
“Orator” Hunt, Sit John Davies, Bolinghroke, Hyde first earl of 
Clarendon, Harris first earl of Malmesbury, Fox first Lord Holland, 
Protector Somerset, and Henry Fawcett. Other persons of special 
distinction are Sir Christopher Wren, Sir B Comns Brodie, and 
Thomas WiUis, one of the mnnders of the Royal Society 

See Sir H 0. Hoare’e AwAeni WHtAin, 1813-21, and ilodeni Wmshirt. 1333- 
1844 ; Anbrey and J aokaon’a Topogra^indl CWZ« cMoiw fine Wilts, 1804 , Britton’s 
Beauties, 1801 ; Kite’s Monumsntal Brasses qf Wilts, 1800 , JaoVaan's Andent 
Ohapds of Wilts, 1867, Jones’s Early Annals, 1871, Saint George’s VUttation 
of Wilts lens, 1882 , Stratford’s WUtsMre and its Worthies, 1882 , and A. 0. 
Smith’s British and Bomn Antiquities iw North Wilts, 1884 8S. 0? F H.) 
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WIMBLEDON, a suburb of London, in tlie county of 
Surrey, is situated on the London and South Western Kail- 
way, 7| miles south-west of London. The old village of 
Wimbledon has been greatly extended of late years, the 
distnct being now a favourite residence for the London 
middle classes. Wimbledon Common, to the north-west of 
the village, was the meeting-place of the Rifle Association 
from its foundation in 1860 tiU 1888 At its south- 
western extremity are the outlines of a British earthwork, 
called CfiBsar’s camp, havmg an extreme diameter of 960 
feet and a diameter within the vallum of 760 feet. At 
Coombe’s Hill and elsewhere British relics have been 
found The parish church of St Mary is supposed to date 
from Saxon tunes, bnt, after it had undergone various 
restorations and reconstructions, it was rebuilt in 1833 in 
the Perpendicular style. There are various other churches 
and chapels, all modem. A free hhrary was estabhshed 
in 1887. The benevolent institutions include nine alms- 
houses (1838), a cottage hospital (1867), a convalescent 
hospital (1867), and a hospital for infectious diseases 
(1877). The population of the urban sanitary district 
(area 3220 acres) was 9087 in 1871 and 16,960 in 1881 
Wimbledon (Wibbandune) is supposed to have been the scene of 
a battle m 668 between Ceawlm, Idbag of Wessex, and Ethelbert, 
kmg of Kent, in which the latter was defeated. At Domesday it 
formed part of the manor of Mortlake, held by the archbishops of 
Canterbury. Afterwards the name was sometimes used inter- 
changeably with Mortlake, and in 1827 it is described as a grange 
or farm belonging to Mortlake. On the impeachment of Arundel, 
archbishop of Canterbury, m 1398, it was confiscated In the 
reign of Henry VIII CromweU, earl of Essex, held the manor of 
Wimbledon, with Bnstow Park as an appendage On the confisca- 
tion of Cromwell’s estates in 1540 it again fell to the crown, and 
by Hen^ YIII it was settled on Catherine Parr for life By 
(Jieen Mary it was granted to Cardinal Pole In 1674 Elizaheth 
bestowed the manor honse, while retaining the manor, on Sir 
Chnstopher Hatton, who sold it the some year to Sir Thomas 
Cecil m 1688 Elizabeth transferred the manor to his son Sir 
Edward Cecil, m exchange for an estate m Lmcolnshiie At the 
tune of the Civil War tiae manor was sold to Adam Baynes, who 
shortly afterwards sold it to General Lambert , and at the Rertora- 
tion it was granted to the queen dowager, Henrietta Maria, who 
sold it in 1661 to George Dighy, eaid of Bristol. On his death in 
1676 it was sold by his widow to the lord-treasnrer Danhy Some 

S ars after Danh/s death it was purchased by Sarah, duchess of 
arlborough, who demised it to her grandson, John Spencer It 
was sold by the fifth Earl Spencer m 1877 Wimbledon House, 
built by Sir Thomas Cecil in 1588, was destroyed by fire in 1786, 
and a new honse, called Wimbledon Park House, was erected about 
1801 

WIMBORNE MINSTER, a market town of Dorset, 
England, is situated on a gentle slope above the river 
Allen, near its confluence with the Stour, and on the Great 
Western Railway, 6 miles north of Poole aad 1 14 west- 
south-west of London. The feature of the town is the 
ancient minster. As it now stands, it is a fine cruciform 
structure of various styles from Early Norman to Perpen- 
dicular, and consists of a central lantern tower, nave and 
choir with aisles, transepts without aisles, western or bell 
tower, north and south porches, crypt, and vestry or 
sacristy, with the library over it. Its maximum lengtdi is 
182 feet, and its maximum breadth 102. The interior 
was restored in 1866-57. It contains a large number of 
interestmg monuments, including a brass with the date 
873 (supposed to mark the resting-place of Ethelred, third 
son of Ethelwulf), an orrery of the 14th century, and an 
octagonal Norman font of Purbeck marble. A new church, 
dedicated to St John the Evangelist, was built and partly 
endowed m 1876. The free grammar-school, established 
in 1497, was refotmded by Elizabeth, a portion of the 
revenues of the monastery being devoted to this purpose. 
New school buildmgs in the Elizabethan style were erected 
in 1851. There are two hospitals, St Margaret’s and 
Courtenay’s. Near Wimhome is (!)anford HaR, the seat 
of Lord Wimbome, a mansion in the Tudor style, built by 
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Blore ill 1826, and improved from designs of Sir Charles 
Barry. The town depends chiefly on agriculture ; hut the 
manufactuie of hose is carried on to a small extent, and 
there are also coachhuilding works. The population of 
the parish of Wimborne Minster (area 11,966 acres) was 
5019 m 1871 and 6390 in 1881. 

"Wimbome (Saxon VmUiirrum) is supposed to have been the 
Fiiidogladia or Fentagladia of the Eomaua. A nunnery was 
founded here in 712 hy St Cuthhexga, sister of Ina, king of the West 
Saions. It was destroyed hy the Danes about 900, and subse- 
quently became a house of secular canons, when the church hecame 
collegiate The establishment existed till 1647. Wimbome is 
supposed to have been the scene of a battle between the eaxl of 
Devon and the Danes in 861, in which the latter were defeated. 
It was taken possession of by Ethelwold in 901 The duke of Mon- 
mouth was apprehended near "Wimbome after his escape from 
SedgemooT. The town cloiina to have been the birthplace of 
M atthew Pnor, the poet. 

WBICHESTER, a city, and a parliamentary and muni- 
cipal borough, of Hampshii-e, England, is situated on 
the river Itchen, 66 miles sonth-vrest of London hy the 
London and South Western Kaiiway. The Caer Qtoent 
(White City) of the Britons and Venta Belffarum of the 
Romans, Winchester was a town of much importance in 
early times, mainly on account of its central position on 
the Roman high roads in the south of England.^^ Temples 
to Apollo and Concord stood within the precincts of the 
present cathedral close; hut in the 3d century the place 
is said to have become one of the chief centres of the early 
Celtic Christians. The Saxon invaders at the end of the 
6th century treated the Roman name Yenta as if it were 
a feminine substantive and, transforming it into “ Winte,” 
called the town Winie-ceoiter, “ the City of the White ; ” 
hence the modem name Wiachester. Throughout the 
Saxon period the city was one of the hipest importance : 
early in the 6th century it became the capital of Wessex ; 
and the kings of Wessex were crowned and usually buned 
in the cathedral Even after the formation of the muted 
kingdom of Anglia by Egbert, the great witan was still 
held in Winchester. It was also one of the chief centres 
for the coining of money under the pre-JiTorman kings • m 
the time of Athelatan it contained six mints, while London 
possessed only three. Even after the Korman Conquest 
many sovereigns were crowned and many parliaments held 
here ; the celebtat«i Statutes of Winchester were passed 
in a ^parliament held in 1285. The city continued to be a 
favourite royal rraiidence, and Henry IL rebuilt the palace 
on a larger scale.® Kus same king gave it its jSLret regu- 
lar ^^wrter of incorporation (1184). In the Middle Ages 
Winchester was famed for its wool trade and textile 
fahrios ; in the 14th century it was the chi^ wool mart 
of England and had an extensive trade with France, Beh 
grtun, aitd Holland. In the 15th century its proapmty 
began to decline. Is CromweU^s time the city stikered 
severely from a siege, during which Winchester Castle was 
dismantled. Charles IL b^an to build a palace on the 
site of this fortress, after designs by Sir Chnstopher Wren, 
but the death of king prevented the work from being 
completed.® 

The first Christian church at Winchester is said to have 
bemi destroyed during the persecution of Aurelian, and 
reboilt in 293. It was again burned by the Saxons in 
495, St Swlthuu held the episcopate from 852 to 862, 
amd enlarged the cathedrM. The foundations of the ad- 
jacent abbey dbnrch of Hyde, in which some of the Saxon 
kmgs were htried, were discovered in 18S6 close to the 
nmgfe side of the cathedral nave. The cathedral x kurcli 

» See qf mwSe^, and Smirke, ‘"Obnauetuchnary 

«£ wt Jem , "m ix 

® oltns 3?«laaa stlU flWspts : it la ilbustoated hy Turner in 

X>mesUt> AroMsilttn), IiOndon, 1861 , vOk i p. 17 S. 

» Brelyn m Jfei)Ktrp 1686)^^ of tliia as a “^at4y 

fabric ” which had been: **htDUg^t atatosi: to the ooWing." 


was at one time associated with a priory of secular canons, 
but St Ethelwold, bishop from 963 to 984, suppressed the 
secular foundation and built a Benedictine abbey in its 
placed A •wholly new cathedral was begun by Bishop 
Walkelin (1070-98), and in 1093 the eastern portion was 
consecrated jointly to St Peter, St Paul, and St Swithun. 
The two Hortnan transepts and the low central tower 
BtiH exist, as does also the very cunous early crypt, east of 
the crossmg This is a low vaulted structure partly sup- 
ported by a ceutral row of columns it has au apsidal ter- 
mination, and IS stuTO-unded by an ambulatory, out of wbicb 
a second smaller apse extends eastwards, — apparently a 
survival of the “ confessio ” of the earlier cathedral The 
whole of the Norman nave was pulled down and rebuilt 
on a more magnificent scale by WiUiam of Wykeham at 
the end of the 14th century; the work was completed 
i after has death by means of a large bequest. The choir 
was also remodelled in the 14th century and again much 
altered by Bishop Fox (1501-28) 

In plan Wincliester cathedral consists of a nave, two transepts, 
choir, and retro-choir, all with aisles A large lady chapel extends 
still fur&er eastwards The length of the whole buildmg is no less 
+:'hftn 646 feet, thus bomg greater than that of any other church in 
England, with the exception of St Albans, ^hich measures about 
the same length. One of its chief beauties is the magnificent teredos 
behind the mgh altar , this consists of a lofty wall, the full width 
of the choir, Merced by two processional doors, and covered with tiers 
of nch canopied niches, which once contained colossal statues. A 
cross of plain ashlar stone in the centre shows where on immense 
silver crucifix was once attached , and a plain rectangular recess above 
the altar once contained a massive silver-gilt retable, covered with 
cast and reponaa^ statuettes and rehefe, an elaborate work of the 
most costly magnificence A second stone screen, placed at the 
interval of one bay behind the great reredoa, served to enclose the 
small chapel in which stood the magnificent gold shrme, studded 
with jewels, the gift of King Edgar,® which contained the body of 
St Swithun. In the choir is 'the plain tomh of William II , and 
under many of the arches of the nave and choir are a number of 
very elaborate chantry chapels, each containing the tomb of its 
founder Some of these have fine recumbent eflfigies, noble ex- 
amples of Engludi mediaeval sculpture ; 'the most notable are the 
monuments of Bishops Edmgdon, "Wykeham, Waynflete, Cardinal 
BM,nfort, Lancton, and Fox The font of black marble is an mter- 
estmg example of 11th -century art; its sides are covered mth 
cunous reliefs representing scenes from the life of St Nicholas. A 
good deal of very magnificent 14th-centnry stamed glass still exists 
at "Winchester 

"Winchester College was built from 1387 to 1393 by 
William ox W^stkeham {q.v.). The foundation of the 
school consisted of a warden, ten fellows, three chaplains, 
seventy sdiolars, and sixteen choristers. Its fine chapel, 
haU, cloister, and other buddings stdl exist in good pre- 
servation. About a mile distant from the to'wn stands 
the hospital of St Cross, founded in 1136 by Henry de 
Bloi% bishop of Winchester, to provide board and lodging 
for 18 poor men and a daily dinner for 100 others. It 
was enlarged and mostly rebuilt by Cardinal Beaufort, 
1405-47. The buildings are stiU m a good state of preser- 
vation, induding the simple but very stately cruciform 
chapel, built about the year 1180, which in plan resembles 
a fine parochial churrii.® The whole place has been much 
injured hy so-called “ restoration.” 

Winchester suffered greatly in the plague of 1666, and 
its population was much reduced. At present its pros- 
perity chiefly depends on the presence of -the cathe^al, the 
college;, and its barracks, which accommodate about 2000 
men. The city has several good schools and the usual 
public aud charitable institutions. From the 23d year of 
Edward I it returned two members to parliament until 

* See Bntton, Winchester OaJOadiral, London, 1817. 

® Gl^reat treasures of gold and jewels were presented to this cathedral 
by maiy of the early kings of Upland, especially by Canute, who gave 
his gold gem-studd^ crown to he hung over the great omcifix above 
the high altar 

® 3m a valuable acdount of St Croesi in the Wmehester volume of the 
Anihsedlogwitd hy A. A. Freeman. 
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1885, when it lost one member The population of the 
municipal and parliamentary borough (area 1032 acres) 
was 16,366 in 1871 and 17,780 m 1881. (j h m.) 

WINCHESTER, a city and the county seat of Frederick 
county, Yirginia, United States, is situated in the Shen- 
andoah valley, about 700 feet above sea-level, and on a 
branch of the Baltimore and Ohio Railroad It hes about 
67 miles west-north-west of Washington The surroundmg 
country is rich and fertile, devoted to agriculture and 
cattle-raising, for which Winchester serves as a centre of 
supply and distribution. The city has manufactories of 
shoes, furniture, gloves, &c., and some iron foundnes and 
tanneries. The population in 1880 was 4958 (1617 
coloured). In 1888 it was estimated at over 5000. 

Wmehester was laid oat as a town in 1762 and incorporated xn 
1779 It has had a very slow growth, and dnnng the Civil War it 
suffered sevezely from the armies of both combatauta 

WINCKELMANN, Johann Joachim (1717-1768), 
historian of ancient art and the founder of scientific archseo- 
logy, was born at Stendal in the Altmark (Prussia) on 
9lii December 1717. His father was a pooi shoemaker, 
and in his early years Winckehnann had to contend with 
great difficulties. With a passion for knowledge, however, 
he combmed a resolute will ; and by acting for some time 
as amanuensis to an old and bhnd rector he contrived to 
pass through the necessary courses of instruction at school 
In 1737 he attended a gymnasium at Berhn and the 
school at Saizwedel, and m the following year he went 
as a student of theology to the university of HaUe. He 
took little real interest m theology, and such mterest as 
he had was quenched partly by the mfluence of the philo- 
sophy of WoMf, partly by the unfavourable impression 
made npon him by the Pietists. Through his connexion 
with the chancellor Yon Ludewig he was led to enter upon 
the study of German history , he devoted himself also with 
great enthusiasm to the study of Greek hterature. He 
thought of becoming a physician, and began to attend 
medical classes at Jena, but the accomphshment of this 
scheme was beyond his means, and he was obliged to accept 
a tutorship near Magdeburg. In 1743 he was made 
associate-rector of a school at Seehausen in the Altanark, ' 
and this appointment he held for five years. He then 
went to Dresden, where he acted as librarian and general 
assistant to Count Henry Yon Bunau, for whose history 
of the Holy Roman empire he collected materials The j 
treasures in the Dresden gallery awakened m his mmd an 
intense interest in art, which was deepened by association ^ 
with various artists, and especially with Oeser, who after- 
wards exercised so powerful an mfluence over Goethe when 
Goethe was a young student at Leipsic. Winckelmaim’s 
study of ancient literature had inspired him with a strong 
desire to visit Rome, and now he sought, through the papal 
nuncio Archinto, to obtain the appomtment of hbranan 
to Cardinal PassioneL Nothmg could be done for him, 
however, unless he joined the Roman Catholic Church; 
this condition, after long hesitation, he ultimately decided 
to comply wiliu 

In 1755 Winckelmann gave the first indication of his 
genius by the pubhcation of his Gedanlem vh&r die Nach- 
alvmwig der gnechieclien Werke in Malerei wnd BUdffiwuer- 
humt. This was followed by a pretended attack on the 
work, and a defence of its prmciples, nominally by an im- 
partial critic. In the Gedanken 'Wmckelmann suggested 
most of the doctrmes he afterwards developed , and the book 
was warmly admired not only for the new ideas it coutamed 
but for the power and charm of its style. One good result 
of the impression it produced was iiiat Augustus m., 
elector of Saxony and king of Poland, was induced to 
grant him a pension of 200 thalers, that he might have 
an opportunity of prosecutmg his studies m Rome. He 
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arrived in Rome in November 1755, and, with the excep- 
tion of some bnef intervals, remained there during the rest 
of his life He became librarian to Cardinal Archinto, and 
also received much kindness from Cardmal Passionei , and 
after their death he was received as librarian and as a 
fnend into the house of Cardmal Albani, who was forming 
his magnificent collection in his villa at Porta Salara. In 
1763, while retaimng this position, Winckelmann was made 
prefect of antiquities 

From the time of his arrival m Rome he devoted him- 
self earnestly, at first with the aid of his friend Raphael 
Mengs, to the study of Roman antiquities, and he gradu- 
ally acquired what was then an unrivalled knowledge 
of ancient art. In 1760 appeared his Description des 
Pierres Giavees du Feu Baton de Btosch, embodying the 
results of much work at Florence, where he had spent 
mne months m cataloguing the engraved gems collected 
by his fnend Baron von Stosch. He published in 1762 
Anmerhungen ilher die Bauhinst der Alien, mcluding an 
account of the temples at Paestum. In 1768 and 1762 
Winckelmann visited Naples for the purpose of studying 
the treasures excavated at Pompeii and Herculaneum , and 
from his Smdsckreihen von den herculaniscken Entdeckungen 
(1762) and his EachricJit von den neuesten Tierculamsdien 
Entdechingen (1764) scholars obtained their first au- 
thentic information about those groups of antiquities. 
Winckelmann again visited Naples in 1765 and 1767, 
and wrote for the use of the electoral prince and princess 
of Saxony his Briefe an Bianconi, which were published, 
eleven years after his death, in the Antologia Eomana. 
For several years his energies were devoted chiefly to 
the preparation of his masterpiece, the Geschickte der 
Eunst des Alterthums, which was issued in 17 64. It at 
once commanded attention and was soon recognized as 
a book that would take a permanent place in the litera- 
ture not only of Germany but of Europe. In this great 
work Winckelmann sets forth both the history of Greek 
art and the principles on which it seemed to him to he 
based. He also presents a glowing picture of the con- 
ditions, political, social, and intellectual, which tended to 
foster creative activity in ancient Greece. The funda- 
mental idea of his theory is that the end of art is beauty, 
and that this end can be attained only when individual 
and diaractenstic features are strictly subordinated to the 
artist’s general scheme. Accordmg to Winckelmann, the 
true artist, selecting from nature the phenomena fitted for 
his purpose, and combimug them through the imagination, 
creates an ideal type marked in action by “ noble simplicity 
and calm greatness,” — an ideal type in which normal pro- 
portions are maintained, particuW parts, such as muscles 
and veins, not being permitted to break the harmony of 
the gener^ outlines. In the historical part he used not 
only the works of art he hTms ftlf had studied but the 
scattered notices on the subject to be found in ancient 
writers ; and bis wide knowledge and active imagination 
enabled him to offer many frmtful suggestions as to periods 
about which he had little direct information. The materials 
for the study of Greek art which have been recovered since 
Wmckelmann’s time have compelled archaeologists to reject 
some of his conclusions, to modify others, and to present 
the subject as a whole in a somewhat different bght , but 
the writer was penetrated by so fine an enthusiasm, his 
style is at once so strong, so graceful, and so animated, 
and his descriptions of particular works of art are so vivid 
and 1a:ue, that his book can never wboRy lose its freshness. 
It marked an epoch by indicating tbe spirit in which the 
study of Greek art should be approached, and the methods 
by which investigators might hope to attain to solid results. 
To Winckelmann’s contemporaries the work came as a 
revelation, and it exercised a profound influence on the 
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best minds of tih© age, Goetbe studied it eagerly, and it | 
"vvaa read with, intense interest by Lessing, wbo had fotmd 
in a statement in the earliest of Winckelmann’s worts the 
starting-pomt for his Laocoon. 

Wmckehnaim contributed various admirable essays to 
the JSiAliotkek der Schatien Wissenschafteai ; and in 1766 he 
published his Versvch einer Allegorie^ which, although con- 
taining the results of much thought aud readmg, is not 
conceived in a thoroughly critical spirit. Of far greater 
importance was the splendid work eatibed 
Antichi Inedxti (1767-68), prefaced by a Toaftato Frehmi- 
nare, presenting a gener^ sketch of the history of art. 
The plates in this work are representations of objects 
which had either been falsely explained or not explained 
at alL ‘Winckelmann’s expirations were of the highest 
service to archfiBology, by showing that in the case of many 
works of art which had been supposed to be connected 
with Roman history the ultimate sources of inspiration 
were to be found in Houik: 

In 1768 WmckeLmanu left Rome with the Italian sculp- 
tor Cavaceppi, intending to visit Germany, But he went 
no farther than to Vienna, where he was received with 
honour by Maria Theresa At Trieste on his way back to 
Italy he made the acquaintance of a man called Aicangeli, 
to whom he showed some gold coins that had been givto to 
him by the empress; Arcangeh’s cupidity was excited, and 
during the night he entered 'Winckelmann’s room, and, 
after having tried to throttle him, stabbed him five times 
T^ckelmann died of his wounds on 8th June 1768. Hia 
murderer was caught and executed. 

'WuickelmanTt ranks among the foremost writers of the 18 th cen- 
tury, and It is hardly possible to overrate the services rendered by 
him to archaeology and the study of anment art With wide learning 
and an extraordinaiy power of accurate observataon he combmea 
imaginatioii and feeling, and through him the modem world ob- 
tained for the first tune something like a true conception not only 
of particular works of Greek art but of the general intellectaal 
movement ftom which they sprang If many of hia ideas have now- 
been abandoned, that is to a large extent due to the fact that 
scholars and thinkers were put upon the right -track by his ra- 
searebesw Hia character as a man corresponded to hts greatness as 
a writer, No difiicalty -was formidable enough to deter him from 
workiog out his vast schemes ; and in relation to hia fnends and 
in gen^ social intercourse he -was distinguished by a noble gener- 
oai^ of spirit and thorough honesty of purpose. 

An edfthm of bis wodu was bsgm bv Fernowln 1808 and completed by H ey er 
and Seholze OB0S-2Q}. There is an admirable stady of Me eharactea: and work 
isUosthe'c md «fn JoArbunderi (1805), to which coatrfbatians 

sme made hgr Ueyar and -WolU The best biography of Wlnckelnisna is the 
oae by Justl, 2 ^rSk, Leipsic, 1830-72. (X Bl) 

WIHD. Gee MBiB!osoi.<)oy, voL xvi. pp. 124, 143, 
154 , 

WINDHAM, WiLTiUK (1750-1810), English politiciaa, 
cams from an ancient fai^y long resident at Eelbrigg 
near Cromer in Norfolk. Hjs father, Colonel William 
Windham, waa an adventurous soldier with a taste for 
languages, both ancient and modem ; WiUiam Windham, 
the statesman, was bom in Golden Square, London, on 
3d May 1750. At the age of seven he went to Eton, 
-which he quitted in 1766 for the university of Glasgow, 
and under the care of Dr Simaon he acquired -the taste 
for mathematica which always distinguished him. In 1767 
he matriculated as gentleman commoner at Hniversify 
College, Oxford, where he remained until 1 771. He never 
book the degree of B.A, hut qualified as M.A. on 7th 
October 1782, and received the degree of X) O.L, on 3d 
July 1793. He made a tour in Norway m 1773 aEd,-visited 
Swita»rkad and Italy between 1778 and 1780. His 
maad^ epeetii on the political platform w-as delivered at 
Norwich on 38th January 1778, > when he vehemently 
opposed the prosecution of tiie Americsn War. On his 
return to Knj^an d in 1780 he ccwitested the representation 
of the city of KorwicJ^ but was dot sneces^uL TTtw 
entrance into public life took place in' April 1783, when he 
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went to Ireland as chief secretary to Lord Northington, 
the lord-lieutenant under the coalition ministry of Eox and 
Lord North. Windham was his o-wn keenest critic, his 
distrust m his own powers and his disappointment at his 
own achievements being conspicuous on every page of his 
Jhary. Sickness compelled his return to England early in 
July 1783; but change of scene and constant exercise 
restored him to health before the end of that year In April 
1784 he again contested Norwich and was returned by a 
msyonty of 64 votes, thus scormg one of the few triumphs 
attidned by the adherents of the coalition cabinet. This 
seat he retained until 1802, when he was beaten by 
WiHiam Smith, one of the leaders of the Nonconformists. 
Though he strenuously opposed all proposals for parlia- 
mentary reform, to which most of the Whigs were deeply 
committed, Windham remained in alliance with that party 
until after the outbreak of the French Revolution, when 
he and several of his chief allies joined Pitt. The place 
of secretary-at-war was conferred upon him in July 
1794, and he was at the same time created a privy coun- 
cillor and admitted to a seat in the cabinet. Wmdham 
discharged the duties of Ms office with unflagging zeal, 
his efforts being particularly directed towards amelior- 
ating the condition of the inferior grades of the army. In 
the autumn of 1794 he was despatched to the duJke of 
York’s camp in Flanders with the views of his ministerial 
colleagues, but their ad-vice could not coxmteract the 
military incapacity of the royal duke. When Pitt was 
frustrated m hia intention of freeing the Cathohcs from 
their political disabilities, Wmdham, who in religions 
matters always inclined to bberal opinions, took his place 
among the ministers who retired from office (February 
1801). He was a constant opponent of all negotiations 
for peace with France, preferring to prosecute the cam- 
aigu at whatever cost until soma demaive victory had 
een gained, and the temporary peace of Amiens, which 
was carried through under Addington’s administration, 
did not meet with his approval When he was ousted 
from the representation of Norwich (July 1802), a seat for 
the pocket borough of St Mawes m Cornwall was found 
for him by its patron, the marquis of Buckingham, whose 
opinions coincided -witii Windham’s on the leading pohtical 
questions of the day. He dechned a place in Pitt’s new 
cabinet (May 1802) on the ground that the exclusion of 
Fox, who h^ jomed -with them in opposition to the weak 
mmistry of Addmgton, prevented the formation of an 
administration sufficiently strong in parliament aud the 
country to cope with the dangers which threatened the 
safely of the nation, and he offered a general opposition 
to the measures which -the prime minister proposed. On 
Pitt’s death m January 1806 the mmistry of “All the 
Tblents” was formed under the leadership of Lord Grenville, 
and Wmdham accepted the seals as secretary of state for 
■war and the colonies. Fox’s death necessitated several 
official changes ; and a peerage was proposed for Windham, 
but ha declined the proffered honour, and remained in 
office as long as the ministry existed. A general election 
took place in October 1806 and Wmdham was elected for 
the county of Norfolk ; but the election was declared void 
on petition, and he was compelled to tit for the Treasury 
borough of New Romney, for which he had also been 
elected. In 1807, when tiie House was dissolved under 
the influence of the No Popery ” cry of Spencer Perceval, 
a seat was found for Windham by Lord Fitzwilliam in his 
dose constituency of Higham Ferrers. Liberty of religious 
opinion he uniformly supported at all periods of his life, 
and with equal consistency he opposed all outbreaks of 
religioiis fanaticism ; hence with these convictions in his 
nund few of the domestic measures of the new ministers 
met -with his approbation. Moreover, he disapproved of 
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tlie exjDedition to tlie Scheldt, and thought the charges 
brought against the duke of York, as commander- in-chief, 
required his retirement from office. At the same time he 
actively opposed the bill of Sir Samuel Eomilly, his col- 
league on most political questions, for reducing the number 
of offences visited with the punishment of death. In 
July 1809 he received a blow on the hip whilst rendering 
•assistance at a fire, which he thought little of at the time; 
but a tumour subsequently formed on the spot and an 
•operation became necessary. This brought on a fever, and 
Windham rapidly sank. He died on 4th June 1810, and 
was buried in the family vault at Felbrigg. 

Windham was tall and well-proportioned j and the impressive- 
ness of his speeches was heightened by the excellence of his address. 
Exercise of all kinds had charms for him. He attended all the 
■celebrated prize-fights of his day, and he more than once spoke in 
the House of Commons against the prevention of bull-baiting. 
Hor did he neglect the pleasures of literature and science. His 
speeches were published in three volumes in 1806, with a memoir 
by Thomas Amyot, his private secretary while he was in ofiS.ce in 
1806, and his Diary Avas edited by Mrs Henry Baring in 1866. 
The passages in the latter Avork relative to Dr Johnson’s declining 
days have been of considerable use to the later editors of BoswelL 

WINDMILL. The date when wiudmills were first 
erected is uukno-wn; but they were certainly used in 
Europe in tke 12tb century. Of late they have generally 
been replaced by steam engines in Great Britain ; but they 
are still extensively employed in Holland in draining the 
polders and grinding trass. In America they are largely 
used ; Wolff states that in some cities in the United States 
over 5000 windmills are manufactured annually. In spite 
of the competition of more powerful and tractable motors, 
AAundmills may often be used with success and economy, 
■especially in new countries where fuel is scarce, and for 
Avork wdiich can be done intermittently. The Indian 
Government recently made inquiries vrith a view to using 
windmills for irrigation, and a good deal of information 
will be found in a report by Colonel Brownlow in the Pro- 
fessional Papers on Indian Engineering, vol. viii. A wind- 
mill is not a very powerful motor, and in its employment 
its power is variable and intermittent. In good situations 
it will generally work for about eight hours out of the 
tAventy-four on an average. Small windmills are nseful on 
farms for working machines and pumping, in brickfields for 
pumping, and on ships for clearing out bilge water. They 
are employed for drainage purposes in Holland and Nor- 
folk, and for mining purposes in some new countries. In 
America they are used to pump water at railway stations. 
Sir W. Thomson has proposed to utilize them in charging 
electric accumulators. As an auxiliary to a steam engine 
they are sometimes useful; thus at Faversham a 15-horse- 
power windmill raised in ten months 21,000,000 gallons 
of water from a depth of 109 feet, saving 100 tons of coal. 

European Windmills . — In all the older -windmills a shaft, 
called the -wind shaft, carried four to six arms or whips on 
which long rectangular narrow sails were spread. The 
Avind shaft was placed at an inclination of 10° or 15° with 
the horizontal, to enable tbe sails to clear the lower part 
of the mill. The whip carrying the sail was often 30 to 
40 feet in length, so. that the tips of the sails described a 
circle 60 to 80 feet in diameter. The sails were rectangu- 
lar, 5 to 6 feet vsdde, and occupying five-sixths of the length 
of the whip, A triangular leading sail was sometimes 
added. Sometimes the sails consisted of a sail-cloth spread 
on a framework ; at other times narrow boards were used. 
The oldest mill was no doubt the posi mill, the whole struc- 
ture being carried on a post; to bring the sails to face the 
wind, the structure was turned round by a long lever. The 
post mill was succeeded by the toioer, smock, or frock mill, 
in which the mill itself consisted of a stationary tower, and 
the wind shaft and sails were carried in a revolving cap 
rotating on the top of the tower. Meikle introduced in 
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17 50 an auxiliary windmill or fan, placed at right angles 
to the principal sails, for automatically turning the mill 
face to the wind. If the wind shifts, the small fan begins 
to revolve and, acting through gearing, rotates the cap of 
the miU, MiUs are exposed to great danger if the sails 
are not reefed or furled in high winds, and the reefing serves 
also to prevent the speed of the mill becoming excessive. 
In 1807 Sir W. Cubitt introduced automatic reefing arrange- 
ments. The sails were made of thin boards held up to the 
wind by a weight. As the strength of the wind increased, 
the hoards were pressed back and exposed less surface. 

American Windmills . — ^American windmills generally 
have the sails arranged in an annulus or disk. The sails 
consist of narroAv boards or slats arranged radially, each 
board inclined at a constant angle of weather (see below) ; 
and the impulse of the wind on these inclined surfaces 
" drives the mill. An American mill presents a larger sur- 
face for a given length of sail, and consequently the con- 
struction is lighter. To turn the mill face to the wind, a 
simple large rudder or fish-tail is used, projecting back- 
wards in a plane at right angles to the plane of rotation 
of the sails. There are a great variety of mills in America, 
but those most commonly used are of two types. (1) In 
those which have side-vane governor wheels the action 
equivalent to reefing the sails is effected by turning the 
whole wheel formed by the sails oblique to the wind, so 
as to diTm ' m’sh the winAs action. A side vane projects in 
the plane of rotation of the wheel, and tbe pressure of the 
-wind on this tends to turn the wheel edgeAvays to the 
wind. This turning force is counterbalanced by a weight. 
Hence for moderate winds the Avheel is held up face to 
the wind; for stronger -winds it is turned obliquely. (2) 
In centrifugal governor mills the slats forming the wheel 
are connected together in sets of six or eight, each set 
being fixed on a bar at about the middle of its length. 
By rotating this bar, the boards or slats are brought end 
on to the "wind, the action being analogous to shutting 
an umbrella. The hoards are held up to the wind by a 
weight, and are also connected to a centrifugal governor. 
If the speed of the governor increases, the balls fly out and 
lift the weight; at the 
same time the sails are 
partially furled. 

Warner’s Anmdar Sail 
Windmill . — Messrs Warner 
of Cripplegate (London) make 
a Avindmill somewhat similar 
to American mills. The shut- 
ters or vanes consist of a fram e 
covered -with canvas, and these 
are pivoted between t-wo 
angle-iron rings so as to form 
an annular sail. The vanes 
are connected Avith spiral 
springs, which keep them np 
to the best angle of weather 
for light -winds. If the 
strength of the -wind in- 
creases, the vanes give to 
the wind, forcing hack the 
springs, and thus the area on 
which the wind acts dimin- 
ishes» In addition, there ara 
a striking lever and tackle 
for setting the vanes edge- 
ways to the Avind Avhen the 
mill is stopped or a storm is 
expected. The wheel is kept 
face to the wind by a rudder 
in small mills ; in large mills 
a subsidiary fan and gear are 
used. Eig. 1 shows a large 
mill of this kind, erected in 
a similar manner to a tower 
piill , The tower is a framework of iron, and carries a revolving- 
cap, on which the -wind shaft is fixed. Behind is the subsi- 
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diary fan witiL its gearing, acting on a tootted wheel fixed to 

Idmen. the Velocity of the Wind and its Presmreon Siir- 
faces. SVlibxi a flat thin plate is exposed normally to the mnd, the 
pressure on its front surface is increased and that on its back sur- 
kee somewhat diminished. The resultant total pressure per square 
foot in the direction of the wind is given approximately by the 
equation p = -005 u" (1) 

if u is in miles per hour, or „ 

p=: -0023 13® (1«) 

if n is in feet per second. Thus, winds at velodties of 5, 10, and 
20 miles per hour would give a pressure of f ib, | Ib, and 2 Ib respeet- 
ively on each square foot of a surface normal to the wpd, and 
tljese may be considered ordinary working velocities for windmilis. 
In storms the velocity of the wind may reach a much greater value. 
Pressures of 28 or 30 lb per square foot have been frequently regis- 
tered by anemometers, and at exceptionally exposed stations press- 
ures of 50, SO, and even 90 ft per square foot have been recorded. 
These pressures, which are useless for working the ivindmill, must, 
nevertheless, he reckoned with in deciding on its structural 

Pressure on Sitrfaoes Ohlique to the Wind . — ^The variation of press- 
ure with inclination of surface 
is only known expenmentalljn 
Let Jt he the direction of the 

wind, making an angle & with the R_ 

normal to the surflice, .supposed ^ 

to he at rest. Then, if is the ^ 

pressure per square foot of sur- 
face when the wind is normal to 
the surface, the resultant norma.1 Fig. 2. 

pressure on the oblique surface if 



■^1 4 - cos- 0 

But the windmill sail moves in a direction perpendicular to the 
w'ind. Hence, if v is the velocity of 
the wind and u that of the sail, the 
relative imlocity is and the 

direction of relative motion can be 
found as follows. Let aa he the 


lane of rotation of the sail. The 


inclination & of the sail to the plane 
of rotation is called the a7iffle of 
weatMr, and is the same as the 
angle the wind makes with the nor- 
mal to the sail. Set off ob = vl-t>c=ii, 
then oe is the relative velocity, and 
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this makes an angle ^=tan“^ - with the direction of the wind 
and an angle B+fj with the normal to the sail. Hence for the 
moving sail 

2 cos(5 4- 

+ 5 } 

Before replacing p by its value in (1) another consideration re 
quires attention. The sail generally moves faster than the wind ; 
it is not a thin-edged plane, hut presents a not inconsiderable surface 
at right angles to its direction of motion, and thus creates resist- 
ance. Of the whole pressure of the wind a part only is effective, 
the rest being used to overcome the resistance of the sail. It will 
l)e assumed that the effective pressure driving the sails is only, for 
V in feet jter second, ^j = '001 ir lb per si^uare foot, and, therefore, 
the efiective normal pressure on the sails is, for the relative velocity 

The component of this 
in the direction of motion of the sail is « sin B. Consequently the 
useful work of the sail expressed in foot-pounds per square foot is 

7iK sin (? — • 001 (!;-+ 2 i-)i« — T-r — — j- r. Bv dividing the sail 

. ^ see(t'-f-9S>)-l-cos(04-'^) 

into strips and introducing the knowni values of «, u, and 0 the 
work done is easily found. 

Pest Angle of Weather , — ^The best angle of weather is that which 

makes ^ — y - — -- a maximum. This gives the very 

sec(ff-{-^) + cos(0-t-^) ^ ^ 

simple pie B=67i°-§f. Given the velocity of the wind and that 
of the tips of the sails, the value of ^ is easily found for any point 
of the sail, and thence Thnsrfor 


l‘=3-0 

2-5 

2-0 

1-5 

1-0 

On, 

0=13^ 

68“ 

16J“ 

64“ 

191“ 

67“ 

24r 

46“ 

33f 

27“, 

47r. 


Sorse-T^er of Windmills . — ^For the older Mndp of windmills 
the following nde dei'ived from some experiments by Coulomb may 
be used. Let n = no. of sails, A area of each sail in square feet, 
V velocity of wind in feet per second ; then the horse-nower of the 


is ; this assumes the speed of the tips of the sails to 

1,660,000 ’ ^ 

be about 2 j to 3 times the wind velocity. For American wheels 
Wolff gives the horse-power which may be expected for an aver- 
age of 8 houre per day as follows ; — 


Diameter of 
Wheel in Feet. 

Telocity of 
Wind in Miles 
per Hour. 

Horse-Power of 
Mill. 

Eevolutions of 
Wheel per Minute. 

8J 

16 

0’04 

70-75 

10 

16 

0T2 

60-65 

12 

16 

0-21 

55-60 

14 

16 1 

0-28 

50-65 

16 

16 

0-41 

45-50 

18 

16 

0-61 

40-45 

20 

16 

0-78 

35-40 

25 

16 

1-34 

30-35 


Further information will be found iu Eankine, The Stmm Engine and other 
Prim Movers; "Weisbaeb, The Mechcmics of Engineering and "VVolff, The Wind- 
■mill as a Prim Mover. . , (W- C- b"-) 

WINDSOR, 1 a parliamentary and mumcipal borough of 
Berkshire, England, 21 miles from London by the Great 
Western Railway, situated on the right bank of the Thames, 
is chiefly remarkable for its royal castle. The town itself^ 
is of no special interest, in spite of its great antiquity. In 
1276 Edward I. made Windsor a free borough. In 1302 
it began to send representatives to parliament, though at 
irregular intervals, and from the time of Henry VI. it 
returned two members till 1867, when they were reduced 
to one. The town is presided over by a mayor, aldermen, 
and councillors, who were incorporated by a cbarter of 
Edward IV. The town-hall was built in 1686 by Sir 



Plan of Windsor. 


Christopher Wren, but was much altered in 1852. The 
Thames is crossed here by a bridge resting on three granite 
piers (1823). The parish church of St John the Eajitist 
was rebuilt in 1822 ; the other two churches are also 
moderii. The town was formerly celebrated for the number 
of its inns, of which “ The Garter ” and “ The White Hart ” 
were the diief. The- former was the favourite inn of 
Shakespeare's Sir John Falstaff, and is frequently men- 
tioned in the Merry Wives of Windsor. In 1650 the town 
contained 70 inns, many of which were very picturesque 
half-timhered buildings ; but none of these now exist. In 
^Tbe name is said to be derived from Windelsnra {A.B. ivindel, 
“ to wind,” and OT*, a “ shore," from the winding course of the Thames). 

^ in official documents the town is called New Windsor, to dis- 
tinguish, it from its parent settlement Old Windsor, which is now a 
village prettily situated about two miles to the south-east of Windsor 
OastlB- 
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1871 the population of the municipal borough was 11,769 
and in 1881 12,273 j that of the parliamentary borough 
(area 3253 acres) in the same years was 17,281 and 
19,082 respectively Of this last total 3464 were in 
Buckinghamshire, into which county the parhamentary 
borough of Windsor extends 

Windsor Castle, from its commanding position, its stately 
group of ancient buildmgs, and its long list of historical 
associations, is one of the most magnificent and interestmg 
of royal palaces It has for many centuries been the chirf 
residence of the Enghsh sovereigns.^ As early as the 
time of the Heptarchy a stronghold of some importance 
existed at Wmdsor j the chief part of this still remains, and 
forms the great circular moun^ about 125 feet in diameter, 
on which the Round Tower now stands. This great earth- 
work was once surrounded by the fosse, agger, and vallum 
which were usually constructed to defend both Roman and 
Saxon strongholds The primitive wooden enclosure was 
replaced by a stone circuit-waU in the tune of William the 
Conqueror , and the first complete Round Tower was built 
by Henry in about 1272, but was whoUy reconstructed on 
a more massive scale by Edward IIL, who in 1344 designed 
the new tower to form a meeting-place for Ms newly-estab- 
hshed order of the Knights of the Garter Edward selected 
this spot because, according to a popular legend (quoted by 
Froissart), it was on the summit of the circular mound 
that King Arthur used to sit surrounded by his knights of 
the Round Table. The main bulk of the present Round 
Tower is of this date j but its walls were heightened, and 
the taU flag-turret was added by the court architect, Sir 
Jeffrey Wyatville, m the reign of George IV. In addition 
to the Round Tower, Henry IH. constructed long lines of 
circuit-walls, crowned at intervals with many smaller towers, 
one of which, named after him, still exists in good preserva- 
tion. He also built a great hall, kitchen, and other apart- 
ments, together with a chapel, which was afterwards pulled 
down to make room for the present chapel of St George. 
The beautiful little chapel cloister which Henry III. built 
still exists, and on its walls are traces of contemporary 
paintings in distemper. Another chapel was bmlt by 
Henry HI. and dedicated to his favourite saint, Edward 
the Confessor. This graceful building, with an eastam 
apse, is now called the Albert MemorM Chapel j a good 
deal of Henry in.’3 work still exists in the lower part of 
its walls, but the upper part was rebuilt in 1501-3 by 
Henry VII So me y ears later the unfinished chapel was 
given by Henry Vlil to Cardinal Wolsey, and for long 
after it was known as “Wolsey’s tomb-house.” Wolsey 
engaged a Florentme sculptor named Benedetto ^ to make 
him a very magnificent and costly tomb of marble and gilt 
bronze, with a recumbent efilgy at the top, probably very 
similar in design to Tomgiano’s tomb of Henry "TO. at 
Westminster. The rich bronze work of Wolsey’s tomb was 
torn off and melted by order of the Commonwealth m 1642, 
and the mere metal was sold for the then large sum of 
£600. In 1805 the black marble sarcophagus, stripped of 
its bronze ornaments, was moved from Windsor and used 
as a monument over Helson’s grave in the crypt of St 

WI 

T he word “wme” in its widest sense iucludes all 
alcoholic beverages derived from sacchanferous 
vegetable juices by spontaneous fermentation; in the 

1 See Loftie, Wvfidsor, repmtad with etchings from The Por^fdio, 
London, 1886 ; Tighe and Davus, Amuds of Windsor, 1860 , and 
Ashton, lUuBtraiionB of Windsor CaMle, 1841 
“ Prohahly a son or nephew of the Florentine sculptor Benedetto 
da Maiano, who died in 1497 j another member of the same family was 
employed by Wolsey at Hampton Court 


Paul’s Though Wolsey’s tomb-house was roofed in and 
used for mass by James II , the stone vaultmg was not com- 
pleted till recent times, when the whole place was fitted up 
by Sir Gilbert Scott as a memorial,, to the Prince Consort 
Its internal walls were then hned with rich marbles, and 
decorated with rehefs by Baron Triqueti, m a style some- 
what tawdry and discordant with the old budding. 

The magnificent chapel of St George ranks next to 
Westminster Abbey as a royal mausoleum, though no king 
was buried there before Edward IV , who left directions 
in hia wall that a very splendid tomb was to be erected 
with an effigy of himself m silver. Nothing now remains 
of this, except part of the wrought iron grdle which sur- 
rounded the tomb — one of the most elaborate and skilfully 
wrought pieces of iron-work in the world This grille has 
recently been moved from the north aisle to the north side 
of the sanctuary The next sovereign buried here was 
Henry VIIL, who directed that his body should he laid 
beside that of Jane Seymour, in a magnificent bronze and 
marble tomb. The tomb was never completed, and what 
existed of its metal-work was probably melted down by the 
Commonwealth. No trace of it now remains. The chapel 
itself IS one of the finest examples of Perpendicular archi- 
tecture in England, and is on the whole finer in design than 
the other two royal chapels, those of King’s College at 
Cambridge and that of Henry VII. at Westminster, which 
were a little later in date The existing building was 
begun by Edward IV , wbo in 1473 pulled down almost the 
whole of the earlier chapel, which had been completed and 
filled with stained glass by Edward III in 1 363 The nave 
of St George’s was vaulted about the year 1490, but the 
choir groining was not finished till 1507, the hanging 
pendants from the fan vaulting of the choir mark a later 
development of style, which contrasts strongly with the 
simpler hues of the earher nave vault. In 1516 the lantern 
and the rood-screen were completed, but the stalls and 
other fittings were not finished till after 1519. 

Tlie present private apartments of the sovereign at 
Windsor were mostly rebuilt or remodelled by Sir Jeffrey 
Wyatville, but some of the rooms, and especially the library, 
contain fine mantelpieces and cefiings of the 16th and 17th 
centuries. Among the many treasures preserved m the royal 
hbrary is a fine collection of drawings by the chief Italian 
painters, together with three volumes of MSS m the auto- 
gmph of Leonardo da Vinci, illustrated with many draw- 
ings by Ms hand.® The library also contains a magmficent 
senes of portraits by Holbein, eighty-seven in number, higMy 
finished in sepia and chalk, repreaentmg the chief personages 
of Henry VIH ’s court — all of them works of the Mghest 
beauty and marvels of iconic vigour. The foundation at- 
tached to the royal chapel, which possesses the privileges 
of a royal pecuhar,” consists of a dean, who is exempt 
from any episcopal jurisdiction, and a college of canons. 

The royM forest of Windsor is one of the fitiest in the 
country, though it has been much reduced lu size even 
since 1790, when it contained about 60,000 acres ; many 
of Its o aks are of great size and antiquity. (j. h. 
WINDWARD ISLANDS. See West Indies. 
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narrower sense of its ordinary acceptance it designates the 
fermented product of grape juic^ with wMch alone the 
pr^ent article proposes to deM. 

Past L — Chemistey. 

Vinous fermentation, phenomenally and chemically, is 

® These have recently Been printed Trith an English translation by 
Dr Bichter, London, 188S See also Dr Waagen, Treasures cf Art in 
\ Briican, London, 1864, voL iL 

xxrv. — 76 
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YlnoBs fully explained under Ibementation (voL ix p. 92 sq ). 
fermen- pj-om what IS said there it Tvill be readily understood that 
tation. ia an easy art where there is a sufficient 

supply of perfectly ripe grapes. In Italy, Spain, Greece, 
and other countries of southern Europe nature t^es caie 
of this ; in the more northern of the wine-producing dis- 
tricts of France, and especially on the Bhine in Germany, 
the culture of the vine means hard work from one end of 
the year to the other, which only exceptionally finds its 
full reward. And yet it is in those naturally less favoured 
districts that the most generous wines are produced 
Southern wines excel in body and strength , hut even the 
best of them lack the beautiful aroma {Blume or howjMei) 
characteristic of high-class Rhine wine. The large propor- 
tion of sugar in southern grape juice would appear to be 
inimical to the development of that superior flavour. Yet 
in Missouri, for instance, where wine is produced m pretty 
much the Rhenish way, from Ehemsh kinds of grapes, 
which there npen far more readily than they do at home, 
no wine eqnal m flavour to real Rhine wine has as yet 
been made.. It seems that the hard struggle for existence 
which the vine-plant has to fight on the I^ne is essential 
for the development of the pecuhar flavour of the wine. 
I*™- To secure the highest attainable degree of matunly in 
®®®“^tlie grapes, the vintage on the Rhine is postponed until 
the grapes almost begin to wither, and the white grapes 
on the sunny side of the bunches exhibit a yellowish 
brown (mstead of a green) colour and show signs of flao- 
cidity. In the best vmeyards (where it is worth the 
trouble) the bunches are carefully sorted, the ripest being 
put aside and pressed by themselTes. In some places even 
the individual bunches are analysed and the best bem^ 
cut out with a pair of scissors, to be used by themselves. 
The processes concerned in the extraction of the jmce are 
described below (p. 605). If the production of red wme is 
intended, the jmce is allowed to ferment over the stalks 
and skins unfi enough of alcohol has been produced to 
enable the juice to extract the pigment from the akms. 
After that juice and residue are separated. The alcohol, 
however, extracts other things besides the pigment, especi- 
ally tannin, which imparts to red wines their <fliaractenstic 
astringency. The must (or magma of crushed grapes) is 
immeffiately conveyed to a cool cellar, the temperature of 
which should lie between 9° and 12“ C , and is placed in 
large tubs or vats or open casks, and is then left to itself. 
Alttiongh no yeast is added from without, vinous f ermenta- 
Inon sets in sooner or later, and after some four to five days 
is in fnli swing On the seventh day, as a rule, the pro- 
cess hsE passed its dimax^ and after ten to fourteen days 
the yeast-scum on the surface disappears and the ligmd 
dears up. It now constitutes what is called Jnngwem, 
which sdn contains a coUsiderable remnant of unfermented 
sugar This young wine is drawn off into large casks and 
placed in cellajs having a temperature of 9“ to 1 2“ 0. there 
it is left for some months, generally until the foUowmg 
Mardh. The casks are filled almost to the hung-hole and 
kept full by the occasional addition of wine, the small 
bung-hole Iwng covered so as to provide an outlet for the 
carbonic add, without giving any greater access to Hie air 
than is absolutdy unavoidable, to prevent acetous fer- 
mentation. Boring this period the small remnant of sugar 
in the young wine gradually ferments away, while the 
percentoge alcohbl undergoes a corresponding gradual in- 

crease. As this after-fermentaliDn progresses veay slowly, 
there is no perceptible inerease of tetoperature m the liquid, 
and even the newdy-formed yeast, cells remain deposited at 
the bottom as a inedpitate. On it cmdain components of 
the must, being leas shluble in (jdeohc^c) than in 
the must, separate opt, for iaSteiOfe^ the dttmm^oids 
and, most markedly, the hitartrate of pota^j Ibis last 


separates out conjointly with tartrate of lime and colonr- 
ing-matters, as a coherent crust known as argol. The 
finished young wine is drawn off clear into smaller casks, 
bunged up, and allowed to mature. It is during this period 
that the “bloom” of the wine develops, probably through 
the very slow formation of ethers from the alcohol and the 
acids previously produced, or from traces of higher alcohols 
by oxidation. How long a wine should be allowed to 
mature depends on its richness. With relatively poor 
wines a year’s maturing may be amply sufficient; rich 
wines continue improving for years 
To give an idea of the composition of grape juice, 
we quote two analyses of high-class musts of 1868, by 
Neubaner — 



Neroberg Blasling 

Stelnbergar 

Auflleae. 

Sugar . . 

18 00 

24 24 

Free acid 

0 42 

0 43 

Albumenoids 

0 22 

0-18 

Combmed organie acids and 
extracts . . . . 

4-n 

3 92 

Mineral matter , . ., 

0 47 

0 46 

Total solids 

23 28 

29 22 

Water (by diff.) . 

76 72 

70 78 


100 

100 


Supposing such musts to ferment, the albumenoids are 
partly precipitated as components of the yeast or other- 
wise, or decomposed, with formation of ammoma salt, 
part of the phosphates go into the yeast likewise ; the 
greater part of the bitartrate of potash of the juice is pre- 
cipitated as argol; and the greatw part, if not all, of 
the sugar is decomposed, with formation from every 100 
parte of sugar destroyed of alcohol 48*6, carbonic acid 
46 9, succinic acid 0*7, glycerm 3 0, matter passing into 
the yeast 0 9 as principal products. 

Besides the predominating process of vmous fermenta- Mmor 
tion proper, certain minor fermentations and other bye-^®™e“-- 
reactions take place, which lead to the formation of free 
acetic and other fatty acids, ethers, and traces of higher 
tdcohols. Of these last, however, which play such an 
important part in wMsky-brewmg, only very httle is formed 
m grape-juice fermentation. Of the bye-products the 
ethers are undoubtedly the most important, because it is 
thqr that constitute the bloom , but our knowledge regard- 
ing them is very limited. The flavour of a wine is due to 
two sets of volatile bodies, namely — (i) oenantbic ether 
(see CEnanthio Acid, voL xvii. p. 731), to which is due 
the smeU common to all wines (wHch remains in an empty 
wine cask after the bloom proper has gone), and (li.) a 
set of ethers (axe they ethers i) which constitute the Blume. 

Geiger distilled a bottle of good wine and then re-mixed 
residue and distillate. But the mixture was not drmk- 
able ; yet, after having been bottled up for a long time, it 
gradually regained its origmal virtues. These remarks 
apply only to white RheniSi wines. Red wines, in addi- 
tion to the components named, contam chiefly colouring 
and astringent matters. The wines of Hungary, France, 

(Sec., as is well known, have a different character from those 
of the Rhine region; but the scientific analysis of the 
relations is of comparatively little importance. 

In all nch musts part of the sugar escapes fermentation 
and imparts to the wine a higher or lower degree of sweet- 
ness ; southern wines (port, sherry, <fec ), even in their 
naturd condition, contain relatively large percentages of 
sirgar. In their case it is chiefly this sugar, in Rhine 
wine the glycetin and what there may be of unchanged 
Sugar, which constitute the ’‘body” of the wine Spanish 
and Portuguese wines, however, especially those intended 
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for exportation into Great Britain, are habitually doctored 
by the addition of cane sugar and cognac. 

Vme- W%%(rBrmvn^, — One mode of assistmg nature in mne- 

lewing makmg is the process of “galhsizmg,” so called from its 
inventor (Gall), -which is largely practised on the Ehine 
In a given vineyard the must produced in a good year is 
characterized by certain percentages of free acid and of 
sugar. In bad years the latter decreases and the former 
increases But this, according to Gall, can be easily 
remedied by adding sugar and water m sufficient quantity 
to establish the percentages of free acid and sugar which are 
characteristic of the beat years, and then allowing the mix- 
ture to ferment The sugar is added sometimes in the form 
of cane sugar (which is no doubt the best substitute for 
natural grape sugar obtainable), but more frequently in the 
form of what is known in commerce as “grape sugar,” 
which is in reality more or less impure dextrose produced 
from potatoes or maize starch (see Suqak, voL xxu. p. 623). 
Scientifically speaking, Gall's method appears to be un- 
objectionable j but that it does so is re^y owing to our 
ignorance of the mtncaciea of the actual process of grape- 
juice fermentation. In any case, grape juice is one thing 
and dextrose plus so much pump-water is another ; and 
the sale of gallisized as “natund” wine must be pro- 
nounced a fraud. Science affords a means of distinguishing 
a gaUisized from a natural wme, if the added sugar con- 
sisted of dextrose. The sugar of normal grape juice is 
half dextrose and half Isevulose ; a similar mixture is pro- 
duced from added cane sugar. In the process of fermenta- 
tion the dextrose is the first to disappear \ the rest of the 
Isevulose then follows. Hence a finished natural wine, if 
it turns the plane of polarized light at all, will turn it to 
the left , but, if the wme -was doctored with dextrose, 
certam dextro-rotatory impurities survive to the end and 
the wine tmms the plane of polarization to the right 
(Heubauer). A commission of experts who met m Berhn 
in 1884 declared gallisizing to be a legitimate practice as 
long as the water added does not amount to more than 
twice the weight of the added sugar Liebig long ago 
recommended the addition of a concentrated solution of 
neutral tartrate of potash to ready-made wine, as a means 
for reducing its acidity If the free acid is tartaric, it 
combmes -with the tartrate into cream of tartar, which 
gradually separates out and can be removed by decanta- 
tion or filtration. Long before Gall, Chapt^ showed 
that bad must may be improved by adffing the calculated 
weight of (cane) sugar and neutralizing the excessive acid 
by means of powdered marble. The principal feature in 
Chaptal's, as compared with Gall’s method, is that it dis- 
cards the resources of the pump. 

^laatar- lu Spam, Portugal, and France it is a very common 

ngwme. practice to dust over the grapes with plaster of Paris or to 
add the plaster to the must The mtention is, in the 
former case, to prevent putrefaction of the berries, m the 
latter to add to the chemical stability of the -wme. Ac- 
cording to experience, a plastered -wine is ready for bottling 
sooner than it would be in its natural condition. The 
chemical process involved consists in this : the sulphate of 
hme, CaS 04 , decomposes the bitartrate of potash, (O^H^Oj) 
TC . H, of the must, with the formation of insoluble l^rate of 
lime, (C^H^JOa, and soluble add sulphate of potash, 
KHSO 4 . The latter takes up potash from, chiefly, the 
phosphate present and becomes normal salt, 
the formation of free acid {tg , phosphonc acid). A 
plastered wine is relatively nch m potash and in sulphuric 
acid. Amongst German wine-analysts it is customary to 
report all the sulphuric acid found as sulphate of potesh, 
K 2 SO 4 If the calculated sulphate amounts to less than 
2 grammes per htie, the wme is passed as being at any 
rate not excessively plastered. But the interpretation of a 


N E 603 

sulphuric acid detennination, in the case of German wines 
more especially, is rendered very uncertain owing to the 
widely spread practice that prevails of disinfecting -wine- 
casks with sulphurous acid (by burning sulphur within 
them) before they are used. 

Want of space -will not allow of the treatment of wine 
analysis generally, but sufficient has been said to show 
how far the genuineness of a -wine can be proved by 
j chemical analysis. Against the most important and fre- 
quently occurrmg fraud, namely, the substitution of a 
genuine, but inferior, for a high class wine of a similar 
kind, ehenucal analysis is at present absolutely powerless. 

It sometimes happens that -wine becomes viscous and Injunoiu 
forms threads when poured from the bottle This mischief, femiants 
which is caused by the development of a foreign ferment, 
can be cured by the judicious addition of a solution of 
tannm, which precipitates the “gum.” From a similar 
cause comes acetous fermentation, which always takes place 
in a moderate degree, but may assume undue dimensions. 

Bed -wines are haWe to develop a foreign substance which 
imparts to them a bitter taste. A wine kept in a mouldy 
ca^ assumes of course a mouldy taste and smeU. Some- 
tunes a wine will “ capsize ” ; the alcohol and the acid 
disappear and what was wine becomes an insipid un- 
dnnkable liquid. Most of the injurious effects caused in 
•wine by foreign ferments can be prevented by a process 
introduced by Pasteur. The wine is kept for a smBScient 
time at a temperature of 70“ C. in the absence of air, and 
then transferred to a germ-free cask, without allo-wmg it 
to come lu contact with more air than can he helped The 
only objection to Pasteur’s precautionary method is tiiat it 
rendeiB the wine shghtly flat through the removal of part 
of its <»rbomc acid No doubt these deleterious con- 
sequences might be prevented to a very great extent if the 
fermentation were conducted from the first in casks which 
communicated with the air only through a (wide enough) 
tube full of cotton wool, which medium is fco-wn to filter 
off all germs (see Fermeitiation, voL ix p. 95). 

Efferoesdng or SparJding Wines. — These wmes areSpark- 
largely impregnated with carbonic acid engendered by anl“& 
after-fermentation in the closed bottle by means of added™®®" 
sugar. The art onginated in Champagne, where the best 
sparkling wines are produced, and whence it has spread 
to -the Rhine, the Moselle, and other districts. The natural 
wine of Champagne is not of a very high order ; yet it pro- 
duces the best champagne. For champagne-mt^ng blue 
grapes are preferred. In elimmating the juice excessive 
pressure is avoided, so as to keep the must clear of particles 
of skm. The processes of fermentation and clearing, as 
well as those connected with the making of champagne 
generally, are described in detail below (p 606). Cham- 
pagne-makers distinguish three grades of effervescence. 

In mousseux the pressure in the bottle amounts to from 
4 to 4^ atmospheres; in grand moussews it reaches 5 
atmospheres ; and less than 4 atmospheres’ pressure con- 
stitutes crernani (from la crdne, “ cream ”), a -wine which, 
throws up a froth but does not give off carbonic acid 
violently, A champagne which contains relatively httle 
sugar is called “diy”; it is chiefiy this kind which is 
imported mto Great Britain, where champagne is used 
haktuaUy as a dinner -wme In France a sweet wine is 
-preferred. The intensely sweet substance called “ saccha- 
rme” (see Sugar, vol. xxiL p. 623) has been utilized for 
produring a sparkling wine which is both sweet and dry. 

Cheap d^pagnes may be (and we believe are) produced 
by simply adding sugar and some flavouring matter to 
wme, and then pumping in carbonic acid in the soda-water 
fashion The following extract from a table by August 
Dupr 6 wiU show the chemical composition of ^e -wines 
most popular in Great Britain. The numbers may be 
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read as grammes per litre or as ounces per 1000 fluid 



Alcohol 

Free 

Acid, 

fixed. 

Volatile 

Add. 

Total Dry 
Hatter 

Glueoee 

Hock at 30s. a dozen 

96 

35 

0*6 

18 6 

ml 

„ at 1208. „ 

104 

4*3 

0 g 

20 6 

1*1 

Claret at 15s „ 

85 

42 

1 6 

21 4 

43 

„ at 66s „ 

85 

8*2 

1*8 

18 

10 

Sherry at 22s „ 

172 

27 

16 

42 

26 

„ high price 

184 

28 

1 6 

56 

35 

Port at 32s a dozen 

186 

3*1 

08 

75 

43 

„ high price 

182 

27 

11 

31 

10 
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At the present day -nine is practically a European produeii 
although a certain quantity is made in the Hnited States, at the 
Cape of Good Hope, and in Australia. The prmcipal countnea in 
Europe urhere the vme is grown to any extent are France, Spain, 
Portugal, Austria-Hungary, Italy, Germany, and the southern por- 
tions of Eussia and Greece ; but in the met sis alone is wine an 
article of much commercial importance. 

In the lands of the Levant the use of wine is as old as the earliest 
memoj^ of civilisation, and we find its introduction ascribed to 
mds (Dionysus m Greece, Osma m Egypt), or, in the case of the 
Hebrews, to tbe patnarch Noah, the second father of mankmd 
Com, wine, and oil appear together (as in the Old Testament) as 
the mam gifts of the so^ the material bases of life and comfort. 
The cultivation of the vine was the highest achievement of ancient 
husbandry, impossible to semi-nomamc peoples, who might grow 
a com crap, but did not remain long enough in one spot to form 
vineyards. Thus the vine and the olive are in antiqmfy the marks 
and almost the symbols of settled and cultured life Startmg 
perhaps firom Armenia and eastern Pontus, viticulture gradually 
made its way through the limds of ancient avilization, rejected only 
by a race nke the Nabatjbans {q.v ), whose laws were directed 
to prevent the transition from nomadic to settled life (cp. the 
Old Testament Rechabites). Of Asiatic wines the most toous 
was that of Chalybon (Helbon) near Damascus, which was an 
article of Phoenician commerce m the time of £»kiel (xxviL 18) 
and at a later date ihmlshed the tables of the Persian kings. Of 
Greek wines the most &mous came from the islands (as Qhios, 
Lesbos, Cos) or from points on tbe Asiallc coast (Strabo, xir p, 
637). The vme reached Spain through the Phoenicians, and Italy 
and southern Gaul (Marshes) from Greece , it had no place in 
the oldest Roman husbandry, nor was wine used in the oldest 
Roman ritual But m lime Italy became a great wme country, 
and Cato regards vibcnltura as the mo^ profitable branch of hus- 
bandry, It was indeed artificially fostered by the Roman republic, 
which prohibited the import of foreigu growths into Italy and 
stimulated exports by reatmtions on wme-growmg m tbe provmces, 
espwially in southern Gaul which thus became a great market for 
Italian wmes. These restriotiona were not wholly removed till the 
time df PnoBOS fo.n.), when the rems of empire were no longer in 
Itali&n hands. In the first century of our era Spanish and Ganlish 
aa well as Greek wines wore drunk at Rome (I^y), but in Gaul 
the produetion ae«ns to have been hmited to the districts of the 
AHodk^ and Bitting^ cm the Rhone and the Gironde. It was 
after mbns’s time that viticulture seems to have been established 
on the Seifie and the Mosellei, and Julian when in Gaul stdl found 
oooudos to disuhaige an epi|pm against the false Dionysus of Celtic 
beer.^ The northward spc^ of the vino was doubtless also retarded 
by difficulties of aeclimatiaition, which were only madually over- 
come. In the Middle Ages, when teansport was difficult, wiue was 
produced in the south of ^land and in several parts of Germany 
where there is now no motive for uiging a precarious husbandry.^ 
The exact mode of vine -culture and wine-makmg amongst the 
ancients is somewhat obscure ; but there is reason to believe that 
the latter, although in a somewhat cruder form, closely resembled 
the system in use at the prSseut day. As far as viticnlture is eon- 
cemed, we find from Pliny and others that the Romans eneoumged 
the upward growth of the vine upon trees and palisades m ptwer- 
enee to the dwarf system now fcdlowed in the more norliem reig^onst 
such ^ Prsncu— a feet ^ubtlesa attributable to tbe almost tropical 
taarisufie vehich the vine attams in Italy. Little comparative 
information can be obtained as to the style of wine made by the 
ancients ; but from the fov ^ts ■wo do know it may be presumed 
that, apart from aleohol» forties, the ’yin* of Greece and Rome 
had not the high properfras possessed* by those of the present fey. 


1 Ob the JiiBte rfvtHiwliare, w eseeejejlj Hato, *&, ad 

«djp. 83 and Kcmimsen, JBSai. flBdL, wteij.. In vrtm 

vrine, einam, Aa, mt trae^ bv to 

The ftjruier hJrioiy of the name is obeilnre^ but It'aeems te Dido* 
' "le Hebrew jjiqtw is almost ceriWnly a lean-TWid, ’ 


The introduction of resinous flavours or of salt, then usually resorted 
to, would hardly suit the present high rearing of vinouB pioducts 
The vintage in the more favoured districts began towards the end 
of Septei^er and in the less favoured during the following month 
Grapffi were not gathered until they had attained their fullest 
mal^ty, and m many instances they were allowed to dry three or 
four days in the sun after gathering m order to obtam further 
sweetness and body. The grapes were trodden and then submitted 
to the press, much after the custom still prevalent ui Burgundy 
and Portugal When, however, the juioe was deemed too thm and 
watery for the production of good ■wme, it was boiled down to a 
gieater conaiatency, whilst a small portion of g3p3um was added to 
it. The ongmal receptacles for -wine appear to have been tbe skins 
ofanimalB, rendered impervious by oil orreamous substanoes, but 
later on tbe pnncipal vessels were made of earthenware (amphoi© 
and the like) or, in certain districts, though leas frequently, of 
wood, after the style of modem casks. In modem as compared 
with ancient times the wme-growmg mdustry has consideiably 
changed its locality. Although Italy and (m a very mmor degree) 
Greece sbll produce a considerable quantity of ■wme, ^et France, 
Spam, and Portugal must now he recognized as the chief homes of 
Titioultuxe. France is the country whose modem agncultural 
history and export trade are most connected 'with vnue pi oduction ; 
and, although, m consequence of the Phylloxera and mildew, the 
yield has fSen off of late years, it still holds the premier position 
for quantity, variety, and general excellence of quality. 


It was only by degrees, o'wmg partly to its soil and partly to France, 
■the aptitude of its mhabi'tants, ^t France developed the position 
whicb it now holds as a wme-produemg country. Geographically 
and meteorologically speaking, it is m every way emmontly fitted 
for -this. The winters are not too cold, nor, on the other hand, 
have ■file summers the mtense heat and drought which are often so 
prejudicaal to the vine m southern Ohmates The country is 
throughout of that gently undulating character which is so import- 
ant for Hie proper exposure and npenmg of the grape, whilst the 
calcareous properfaes of the soil are especiaRy favourable to the 
growth of the plant. The habits of the people, moreover, and the 
system of sm^ holdm^ have also undoubtedly done much m 
developing the mdustry; for there is, perhaps, no branch of api- 
culture which requires more minute attention, or for which such a 
system of land tenure is more siutable, than -me culture. At 
present throughout all France there are only ten departments m 
which wme is not produced,— Calvados, Cotes-du-Noid, Fmistfere, 
Manehe, Noid, Oise, Ome, Pas-de-Calais, Seme-Infeneure, and 
Somme , and m 1887 the total poduction amonnted to 24,333,284 
hectolitres, or some 635,332,260 gallons, which, however, is con- 
siderably less than the average for the previous ten years, ovnng to 
the immense mjury caused by the Phylloxera, In 1875, the a,nnm 
mtraJnlw of ■wme-production m France, the yield amounted to 
83,632,391 hectolitres, or nearly three and a half times that of 
■twelve years later. 

As France is the home of wine-gromug, so must the Mddoc dis- M^doo. 
trict in its turn be considered the very heart of that mdustry m 
Franee, for nowhere have sneh elegance, Jinem, and distinct vaiiety 
been obtdned as on the banks of me Gironde Unlike the products 
of the different vmeyards of most other distncta, which ai e purchased 
by the merchant and vatted to supply a raneral wme of commerce, 
the melds of the pnncipal estates of Medoc are kept distmet, and 
.eh the consumer as the product of the partieular growth aud 


the particular year. This practice is, almost ■without exception, 
resorted to ■with what are kno'wn as the classed growths and the 
superior bourgeois, whilst m seasons m which the wmes are of good 
quahty it is contmued down to the lower grades The area of the 
aeparbnent of Gironde is about 2,407,000 acres, of which some 
600,000 acres are under the vine There are six descnptions of 
soil — (1) that of the valleys, cluefly alluvial, the "mes on which 
produce ■wines of considerable colour aud vinosity, but ■wautmg m 
fivme ; (2) the strong lands, which require frequent workmg aud 
the asmstance of lighter earths and manures, although, when of 
aferrugmous colour, this soil is very favourable to the vme; (3) 
the marshy lands, which are of considBrahle extent, and which, 
when pavel enters into their compositioD, axe extremdy fertile ; 
(4) lanOT formed at the surface of gravel, qunrtz, and heavy sand, 
with <3ay subsoil, over which are po-wn most of the finest vmes of 
the Mduoo ; (5) the silidous or Siuty soils, covering about one- 
half of ■the department, of which some portiona, when worked with 
elay^aud calcareous elemente, are suitable for vme cultivation ; (6) 
tbe intermediate lauds, between the strong soil and the last-named, 
which are chiefly available for the growth of the commoner desenp- 
tions of white ■wmes. The prmcipal vines used m the Mddoo are, 
for red wmes, the Cabernets (2), ■Hie Merlot, and Hie Malbec, and for 
■white ^wines, the SemiUon, the Sauvignon, and the Muacatelle. 
The "Tmea of .the Cabernet species, almough producing excellent 
pap^, are espebially susceptible to damage from weatW at flower- 
ing tma, and consequently are not so greatly used as Hie Merlot, 
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\rlucli is very productive, and not so liable to attacks from Oidium. 
as other descriptions The mapes of this vme, however, have to 
be gathered with promptituae, as they r^en very quickly and if 
subjected to ram soon liecome rotten The vine most generally 
selected, however, is the Malbec, which is a remarkably earfy bearer, 
its chief disadvantage being that it is very susceptible to frost Of 
the various vine diseases and pests the chief is undoubtedly the 
Phylloxera (see Vine, p 238 above), which was first seen in Mddoc m 
1869 The amount of damage caused by this msect during the past 
fifteen years is almost incredible, and at one tune it was feared that 
the vmeyards would be wholly destroyed Of late, however, con- 
siderable success has been met with in checking its inroad% the 
area now under vine cultivation being laiger than was the case 
when its ravages first began to make themselves severely felt. 
Another evil which has occasionally been very virulent is the 
Oxdiwm, a species of fungus, which, fihst made its appearance m 
Prance in 1861, about which time it also devastated the vmeyards 
of Madeira Another cause from which an enormous amount of 
damage has been done of recent years is the mildew, which not 
only destroys the leaves and frmt, but fnidiher leaves its taint on 
wines made fiom grapes affected by it It is believed, however, 
that a complete cure or prevention for this pest has been found m 
a solution of sulphate of copper In addition to these enemies, 
the vme-grower has to take account of hail, frost, and coulure — 
this last caused by too great humidity of the soil, which leads to 
large quantities of flowers falling from the branches before turning 
into OT'apes, and also to the grapes themselves faUmg The vintage 
in Medoc usually commences between the middle and end of Sep- 
tember and lasts from two to three weeks The process is a very 
simple one The grapes are gathered and brought on bullock drays 
to the press-house , here they are separated from the stalks and 

g aced m vats, where they are aUowed to ferment for a period of 
om seven to fifteen days As soon as the wme is sufficiently made, 
it IS drawn off into hogsheads and removed to light and airy stores. 
The first month the bung is put lightly m and the cask filled up 
every three or four days , the second month it is putm more firmly 
and the cask filled every eight days In March, the lees having 
fallen, the first soutirage or drawmg-off takes place A second is 
made m June and a third m November, after which the hogsheads 
are turned on their side and the filhnm-up cease In the second and 
foUowmg years, after the wine has been removed to dark cellais, 
two drawinra-off suffice, one in spring and the other in autumn 
After this, if the wine ferments, it is drawn off in a sulphured 
cask, and if necessary fined with eggs and again drawn off m a 
fortnight 

The gi’sat variety of quahties that the wines of M6doc possess 
has necessitated their classification, by which they have been 
divided into paysan, artisan, bomgeois, and fine growtlis, lie last- 
named bemg subdivided into five categories, and known as the 
“classed growtha” This classification is the result of years of 
observation and study, going back to the 18th century, its present 
form being the result of a conference of brokers m 1855 Subjoined 
IS a list of the red wmes of MMoc (the English "claret"), with 
the names of the cantons to which they belong. 

FiBST GttOWTHB. 

Chateau Lafltte, Pauillao. I Chateau Latour, PauIDac. 

„ Morgans, Margaus. | „ Haut-Brion, Pessac. 


Becohd QaowTHS. 

Chateau Mouton-Hotlisdhlld, PauiUac. Chateau Qrnaud-Laroae, St Jnlien. 

„ Kouzan-Sagla, Margaus. „ Branne-Cantcnac, Cantenac. 

„ Rouzau-GasaleB, „ „ Pichon-Longuevllle, PauUIao. 

„ LiovUle-Lascases, St Julien „ Pichon-Longuevllle-Lalande, 

, LaovUle-Poyferra, „ Pauillac 

„ L6oville-Bartoa, „ „ Dupru-Beaueaillou.St Jullen 

Durfort-Vlvena, Margaus. Cos d’Batournel, St Eatiphe 
,, Lasoomhes, „ Chateau Montrose, „ 

„ Qi uaud - Larose - Sarget, St 
Juilen 

Thikd ^Growths 

Chateau Kirwan, Cantenac Ohatean Palmer, Cantenac. 

D’lssan, Cantenac „ La Lagime, Lndon 

„ Lagran^ St Julien „ Desnurail, Morgans. 

Langoa, ,, „ Calon-S^nr, St Esttphe 

„ Glsoonrs, Laharaa „ Ferrifere, Morgans. 

Malescot, Margaus. „ Becker, „ 

„ Brown Cantenao, Cantenac 

Fourth Growths. 


Olidtean Saint-Pierre, St Jnlien Chateau La Tour Carnet, St Lanrent, 

Branalre-Dulnc, „ „ Eoohet, Bt Eat6phe. 

„ Talbot, „ » Beyohevelle, St Jnlien. 

Dnhart-Mllon, PaUlllac. Le ftlenri, Cantenac. 

„ Ponjet, Marqnla de Therme, Morgans. 

PrtTH Growths. 


Chateau Pontet-Canet, Panllloc. 

„ BataBley, „ 

Grand-Pny-Laooste, „ 

Ducasse-Qrand-Puy, „ 

Chateau Lynch-Bages, „ 

„ Lynoh-Moussas, „ 

„ Danzao, Laliarde. 

„ Monton-d’Armallhacq, Paull- 
lao. 


Chateau Le Tertre, Arsac. 

„ Eaut-Ba^, Pauillac. 
„ Pedesclaus, „ 

„ Belgrave, St Laurent. 
„ Camensao, „ 
Cos-Laboiy, St Bsrephe 
Chateau Clero-Mllon. Pauillac. 
„ Croizet-Bages „ 

„ Cantemerle, Macau. 


The average yield of the Gironde during the ten years 1876-1886 
amounted to 1,435,863 hectolitres, or about 31,589,000 gallons, an 
average which has been placed consideiably lower than tWt of the 
preceding decade by the small yields of 1881, 1882, 1SS4, and 1885 
In each of the prolific years of 1874 and 1876 the pioduction of the 
Gironde exceeded 6,000,000 hectolitres, and in 1869 it reached 
4,500,000. The principal claret vintages of the 19th century ai e 
considered to have been those of 1816, ’25, '28, ’SI, ’34, ’41, ’47, 

'48, ’68, ’64, ’69, '70, ’74, and ’76 From 1876 to 1882 nothing 
exceptional was produced. Of the vintages since 1882 it is still too 
eaily to speak, although it is probable that some of the 1 884’s, w here 
they have escaped the mildew, and the 1887’s will turn out well. 

Sauterne, or what is hiown as the white-wine-producing distnct Santerm 
of M^doc, lies to the south of Bordeaux , and to tnose who are only 
familiar with the M^doc vineyards it gives the impression of being 
quite a distinct country, having more the appeal ance of the Rhine 
provinces than of the south of France The vintage m the Sautei iie 
distnct IS frequently as late as the end of Octobei, and m some 
cases does not take place until November The method follow ed 
differs from that of M4doc, the grapes being gatheied almost one 
by one, and not until they have almost assumed the appearance of 
lottenness, or extreme npenesa, so that in fact feimentation has 
commenced before the fruit is taken from the plant. The Sauterne 
grapes are white and of medium size, and yield a must which does 
not lose the whole of the sugar during fermentation, but remains 
sweet without the addition of spint In gathering the giapes, it 
IS cnatomaiy for women to cut off with scissors the bemes as they 
npen, the vintage thus lastmg over a considerable time The 
grapes, moreover, are not put mto vats, but are eaiefully pressed 
and the ™ce put into hogsheads, while the fermentation completes 
itself The first result is a very sweet luscious wme, known as the 
tSte, which 18 chiefly sent to Russia, where it makes enormous 
prices Following this a second wme, of a drier character, called 
millteu, is made irom the less saccharine giapes, this bemg the 
class of wme generally known as Sauterne 'There is also a thud 
process, m -which all -the remaming grapes are mixed together and 
pressed, the result beiu^ called the queue In the preparation of 
the better class wmes for the Enghsh market the thiee varieties 
ai’e usually mixed m certain proportions, so that the wine sent to 
the United Kmgdom is very different from the oily hqueur-hke 
article which is m such favour m the colder climate of Eussia, 

As a inle all the finer descnptLons are put into bottle before ship- 
ment, the coiks bearmg the name of the chfi,tean and the -vintage, f 
as IS the case with the chfiteau-bottled red -wme The chaiacter of 
Sauterne may be best desonbed as bemg, m good years, very luscious 
and yet very deheate, and possessmg a special seve, or, in other 
words, having that special taste which, -vmle it lemams m the 
mouth, leaves the pmats perfectly fresh The Sauterne distnct 
comprises the communes of Sauternes, Bommes, and Barsac, with 
part of those of Preignac, Samt-Pierre-de-Mons, and Farguea. The 
finer gro-wths, like the red -wmes of M4doc, are arranged m classes, 
m the foUo-wmg order • — 

Grand First Growth. 

Chateau Yqnem, Sauternes 


First Growths 

Chateau La Tour Blauche, Bommes. Chateau Glimens, Barsac. 

„ Peyraguey, „ „ !^yle (Gulraud), Sauternes. 

„ Vlgnean, „ „ Bieusseo^^Fargues 

„ Sudnfraut, Freignac. „ Babaut, Bommes 

„ Coutet, Barsac 

Second Gro-wths. 

Ch&tean Mymt, Barsac ChAtean GalUou, Baisac. 

„ DoUy, „ „ Suau, „ 

„ Psyxotto, Bommes. ,. Malle, Prei^c 

„ D' Arche, Sauternes „ Boiuer, „ 

„ FHho-fc „ „ Lamothe, Sautemea 

„ Bronstet-Nfirao, Barsac. 


The prices of the “grand ’’ Sauterne -wmes vary enormously accord- 
ing to the year, the quality of which is aJso very various. Between 
1870 and 1835 the Di'st growths have ranged froln £8 to £60 per 
hogshead Chitean Yquem m the ordinary way fetches from one- 
fiftn to one-fourth more than the other first gro-wths, whilst a 
rather greater difference rules between the first and second growths. 

There is, however, no positive rule in this respect, for if, as 
occasionally happens, a first gro-wth is vintaged a httle too late and 
does not succeed so well as some second growths, the latter will 
fetch quite as high, if not higher, pnees. 

Champagne takes its name from the old province which is now Cham- 
repreaentea by the departments of Mame, Haute- Marne, Aube, and pague. 
Ardennes It is from the first two that the greater portion of 
this deseriptiou of -wine is derived, the best quahties being pro- 
duced m Mame The -vmeyarols are situated on the banks of the 
nver in the neighbourhood of Epemay, and extend from the right 
bank over the mountains of Rheims to the vicinity of that city and 
from the left bank to the small town of Yertus Of those near the 
nver the pnncipal are at Ay, Dizy, HautviUers, and Mareuil on 
the nght teuk, and at Pierry and Mouasy on the left, whilst m the 
distnct reacMng to the south of these are those of Anze, Cramant, 
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and Tertns The ymeyarda of the monntain include those of 
Yerzenay, Sxllery, Rilly-en-Montagne, and Bouzy The sparHn^ 
champagnes are made from both white and red grapes, carefnlly 
pressed, and the wine is of an amber coloni, more or less deep ac- 
cording to vintage and to the proportion of black grapes used The 
grapes are pressed in a large presmr, the first pressing yielding the 
fet quality, whilst the second and third are proportionately m- 
fenor The wine from the first pressing is about equal in quantity 
to that of the other two combined, The vintage usually takes place 
in the first week in October, the young wines being left to ferment 
in the cask until the winter, when the first racking takes place, 
which operation is repeated a month later, when the wines are fined 
previously to being put in bottle The wines of the various growths 
are mixed in the proportions desired, and a certam quantify of old 
wine (pi'sserved m cask) is added. The amount of sacchaxme in 
the wine is also ascertained, and if deficient the requisite quantify 
in the form of refined candied sugar is added to brmg it to the 
necessary degree for producing fermentation in the bottle. The 
bottles, whicm are carefully selected, — ^those showing the least flaw 
being rejected,— have sloping shoulders, in order tiiat the sediment 
may not adhere to the sides in the after-process. The wme, after 
being corked, is secured by an iron clip, and the bottles arc arranged 
in^es in a horizontal position, m which they remain throughout 
the summer months. During this time the carbonic acid gas is 
generated, as is also a sediment, which falls to the side of the 
bottle The wines are then stacked away in cellars nnted required 
for shipment. Previous to the wme hemg prepared for tbs pur- 
pose, the bottles are placed in a slanting position, neck downwtuds, 
m cranks made in the shape of the letter A, and are daily shaken 
very slightly, so that by degrees the- sediment falls into the cork 
Tbs operation is very delicate, the slightest twist being disastrous. 


Tbs operation is very ,, ^ 

The mchne is gradually mcreased, so that at last we bottle is 
almost perpendicular, — a process whidi generally takes from three 
to SIX weeks. “With the sediment thus on the cork, the iron din is 
removed, when the force of the wine sends out the cork togefner 
with the sediment The wme is now subjeoted to dosage or liqueur- 
ing, llio amount of wbch depends upon the sweetness required , 
lie bottles are then filled up vnth wine, corked, and wired ready 
for absent The liqueur used is made from the finest wine, 
candied sugar, and cognac, the usual amount of wbch for wine 
sent to the TFuited l^gdom is firom one to fonr per cent For 
L colder countries the percentage of jbueur is much greater, m some 
’leases exceeding twenty per cent. The liqueuring is regulated by a 
machine, by which the quantity is measured to a nicety ; but in 
some establishments it is still measured by hand with a small ladle. 

principal centres of the champigne trade are Bheims and 
Epemay, although important establishments exist at Ay, Arm, 
OMlons, and D^. Tne total production of Marne averages about 
a million hectolitres annually. A large proportion of this, however, 
is unsuited for mab^ champagne. At the sime time ^e supply 
is still considerahly m excess of the demand, the stock in meiv 
chants* cellars in the district having amount in May 1887 to 
upwsuds of 82,000,000 bottles, whilst at least half that quantity 
mdsted in cask, the total stock thus equalling nearly six years’ 
requirements. 

Another district of France which produces laiga quantities of 
spfffeling white wme is that of Saumur, in the department of 
Mame-et-Loire. These wines have been known for centuries, but 
up to 1884 wets only used as still wmes. At that date a successful 
attempt was made to convert them into sparkling wines, after 
which they were priucip^y used to Bupplement the deficient 
vSnta^ in Champ^e. Di 1874 sparkling Saumur was introduced 
bin the United Em^om in its own name, and has smee made con- 
siderabls advance in the English market, ovung mainly to its good 
qu^ty and its moderate price It has a great resemmance to the 
wines of Champagne, and is very fine and wholesome ; and, although 
it lacks the body and Jirtesse of the best growths of Marne, it com- 
pare very favourably wiih the lower gr^es of these wmes, and is 
also much lower in price, the best descriptions being obtainable by 
the English consumer at httle mors than three slmluigs a bottle. 
The juogM of taste and analysis at the Pans exhibition m 1878 
gave the follovnng award “The wme does not dhffer fram Cham- 
pagne in respect of sweetness and lightness ; it is equally white, 
Idear, and spuklmg. It contains in nearly the same proportion the 
am(i sabetancas as the wines of Champagne. ” The town of Saumur 
fe dtuated on fee banks of the Loire and at the foot of a command- 
ing rai^of hills, to which latter feet the country m a ^at measure 
owesdts axecess as a ppdducw of sparkliiig wines, as the hills furmsh, 
at a triffibg sort aim in extent quali^, mile upon mile of 
excellent tallarage wbch is indisj^nsablo to their preparafeon 
These ceUaiS’are esjeavatiioas in the hiBs from wbeh the hmestojia 
has been tskatLShd ]^ossess advantages of eaiy access and even 

temperatnru The bfet ■vtdqes of lha disfrict are mads ftom, batiiV 
grapes jtfessed en fa Ghfianpagnh, thO lisual yanely of 

vine being the Breton; The grapes Bpiploysd are the Bmu 
ihne, which are vintsged a ftdl fortm^t kt&than th4 red grapes. 
According to the system of manufecturfag spaikltag Saumur, one- 


half of each year’s must is put into hari’els by itself to ferment and 
become wine, and is kept to he mixed with one-half of the next year's 
must. In the following May the mixture is put into bottles to 
undergo its second fermentation, which is induced m the same 
manner as m champagne, the wme being treated m precisely the 
same manner The sediment is also worked into the neck m a 
CTimlar -(ray, and is thrown off by the system of disgorgement The 
average yield of Mame-et-Loire for the ten years ended 1887 was 
about 11,990,000 gallons 

Next to those of Medoc, the wines of Burgundy are the hast Bur- 
French red wines known in England. This distnct comprises the gundy, 
departments of C6ta-d’Or, Yonne, and SaOne-et-Loire, known m 
former days as Upper and Lower Burgundy By far the finest 
qualities are grown in C8te-d’Or, in the two communes of Nuits 
and Beaune. The former hes m the neighbourhood of Dijon, and 
comprises some of the choicest growths, mergmg into Beaune in 
the south, wfaoh in its turn adjoins the Macon district, in the 
department of Sa8ne-et-Loire The wines of C8te-d’Or are grown 
on the slopes of a range of hills which traverses the department, 
the best vineyards lying about half-way up the side, where they 
get the full rays of the sim, the vine apparently detenoratmg as it 
M planted above or below this altitude. As m the case of M6doQ 
wmes^ Uie best growths are kept distinct and have a bgh reputa- 
tion. The usob classification is as follows — 


aiBas I — Bomande-Oontl, Ohamtertin, 
Olos Vongeot, Bicnaliourg, La 
raohe 
» II. _ 

Vivant, Le oouh-utjuib™, 
Le Oorton, Les Bonnes Mares, Le 
Cloe da Tart 

Class in.— Aivelets, Bnglena, Beau- 


d Winesj 


Cflaas EIL— Con/iTiMed. 

mont, CalUee, Oias-Marge, Boa- 
dots, Porreto, Proliers, Thaorey, 
Yancraina, Oailleret, Obampans, 
Olavoillon, Clos Margeot, Olos 
TavanneSu Noyer, Bail, part of 
Corton, Botezanx, PSves, Oreves, 
rerrl&ro, Sautenot. 


Whitt Wines 

Class L— Montiadiei I Class IL—Coniin'Ued. 

Class IL— Cbevalier Montcacbet, Combettes, QeneviltieB, Goutte 
Bfttard Montraobet, Obarmes, 1 d’Or, Obarlemagne. 

The vnnes of C8te-d’Or are fiill-bodied and of excellent colour j 
they are of great reputatioa on the Gontinenh especially in Belgium, 
allhongh till recently not so well known m England, owmg to the 
difficully expenencM in keepmg them. But this drawback has 
now hem removed by increased care in their treatment, and by a 
system of freezing in the young wines, by which a quantity of the 
natural water is removed and the alcoboho strength of the re- 
mainder thereby increased. One of the principal features of the 
06te-d’Oris the Hospice de Beaune, a celebratea charitable institu- 
tion and hospital, the revenues of which aie pnneipally denved 
from certain vmeyards m Beaune, Gorton, Yolnay, and Pommard. 

The wines of these vineyards are sold every year by auction on the 
first Sunday in November, and the pnees they make serve as 
standards for the various growths of Burgundy In Yonne, lying 
to the north-west of C6te-d’Or, a considerable quantity of wine is 
made, both red and white The former has good colour and body, 
with a feir bouquet, hut is much infenor to the wines of Burgundy 
proper. The latter, grown mostly m the commune of Ghahlis, is Ghahhs 
of fair quahty and is generally known by the name of this djstnot 
Sa6ne-et-Loire, which hea to the south of Beaune, produces the 
wme known as Mficon, grown m the neighbourhood of that town, Mfioon. 
1fee best growths being those of Th4orme. The wines of Mficon 
have most of the Burgundy characteristics, but are lighter in colour 
and body, and lack mnefe of their bouquet and flavour. 

Bed and white wines are produced in the arrondissement of Hermit- 
Yalence m the department of DrOme. These wmes are of excellent age 
quality and improve greatly m bottle, m which state they will 
keep for many years. The white wines are especially choice, and 
have a far greater reputation than the red. They are soft and rich, 
and axe said to have no analogy to any other white wine known. 

The departments of Charente and Charante-Inffoeure, although Chorente 
their -wmes are nnknoira in the Umted Kingdom, are celebrated 
on account of the brandy distilled from them. This industry has 
suffered enormously of late years from the ravages of the Phylloxera, 
which has destroyed many of the best vmeyards m the neighbour- 
hood of Cognac. The wmes of the distnct are m themselves 
common and of little use but for the still, for which purpose they 
cannot he approached by those of any other department But the 
proportion of wine required to make brandy is so high that, unless 
it can be produced at a moderate price, the cost of the spirit becomes 
enormous; hence the proprietors have been tmable to obtain a 
sufficiently high price for their wmes to make it worth their while 
to incur iie cost of resisting the plague, and consequently a large 
quantity of vme-land has gone out of cultivation In 1874 the 
produce of the two departmenta amounted to over 260,000,000 

S , whereas that or 1887 was little over 14,000,000 gallons, 
the last two or three years re-plantmg has been dihgently 
on. 

The above com^tute the principal varieties of French wines 
known in the United Kingdom ; they form, however, hut a sm^ 
fiaction of the entire production of the country. Enormous quan- 



W I 

titles are produced in the southern provincea, hut they are of a 
commoner description and are reserved for home consumptiom 
Thus in 1887 the t-wo departments of Aude and H^rault y&ded 
between them 6,643,832 hectolitres, ox about 124,160,000 ^lons, 
which was considerably m excess of the total produce of the 
distncts previously alluded to In the department of Pyrenies- 
Onentales, m the old province of Koussillon, a full-bodied and 
deep-colouied wine is produced, a small portion of whuJi is sent 
to Great Britain and is of a better quality than moat southern 
growths This wine is known by the old name of the province 
and IS of considerable value for blending hght thin wines There 
are also some very fair wines made in the department of Jura and 
in the district lying east of Burgundy. 

Algeria. Algeria —Owing to the devastation caused by the Fhylloxera m 
Trance much attention has of recent years been bestowed on vine 
culture in Algeria The result of the firat expemnents has been very 
encouraging M. Boudiardat in a recent report to the Medictd 
Society of Pans wrote— “ In the not very distantfuture by means of 
the vine we may look for the definite conquest of AJgena. Throng 
its cultivation new colonists will be brought mto the country and 
the habit of labour and its accompaniment wealth, will result both 
for them and for the natives It is through the cultivation of the 
vine also that we may hope to remove the greatest present obstacle 
to progress in Algeria, viz., the unhealthiness of the marshlands , 
for in reahty on aU the sods where the vine is cultivated we soon 
see those conditions disappear to which intermittent fevers owe 
their origin ” Algeria undoubtedly possesses sod and climate suit- 
able to vme culture , m fact, the vine seems almost to grow at wdl 
and IS productive in the third year after being planted. The laying 
out of vmeyards is consequently proceeding very rapidly, and con- 
siderable improvement by means of skdled mbour is becommg 
noticeable in tbe making of the wines The wines of Algeria re- 
semble that of Roussillon in general character, being fulT-bodisd, 
with good colour and alcoholic strength. The greatest quantity is 
produced in the province of Algiers, although there is a consider- 
able yield m the provinces of Constantme and Oran, the latter 
being cultivated prinapally by Spaniards. 

Spam. 

Spain IS second only in reputation to Trauce among wine-growmg 
countries. Its white wine, known as sherry, first brought it into 
prominence , and the red wines of Tarragona and Riom have of 
late yeai-s formed a great feature in the commerce of the reninsola. 
The reduced yield of the Freucb vmeyards, especially of those pro- 
ducing the cheapest wmes, owing to the ravages of the Phylloxera, 
combined with an increased home consumption, has compelled that 
country to import large quantities of wine for its own. use, and 
Spam has taken a foremost place m supplying the demand which 
has thus sprang up In addition to this, a considerable quanbly 
IS exported to other conntnas. Great Bntain amongst the number, 
in the shape of Spanish claret and port, which are perhaps of as 
good an intnnsio value as any that reach the United Xm^om. 
The wines of Andalusia naturally claim a pnonty in desonpnon. 

Sherry. Sherry, so called from the town of Jerez (Xeres) de la Frontera, 
the headquarters of this industry, is produced in Andalusia in the 
area meluded between San Lucar m the north. Port St Mary m 
tbe south, and Jerez in the east This tract of country contains 
in all about 26,000 acres of vine-OTOWing soil The system of pre- 
panng sherry is different from Imat followed in the case of most 
other wmes In France eveiy small grower can make his few 
hogsheads of wme, and when these have been made the process is 
complete. In Jerez, on the contrary, the immense establishments, 
many of them owned by Englishmen, purchase the grape juice or 
fruit and make their own must The wines, which are stored m 
bodegas or sheds above ground, are reared for a number of years 
as soleras These soleras consist of vats of various characters of 
sherry, the style of which is unvaiymgly kept up, and whenever a 
uantity is drawn off they are filled up with wmes of the same 
escnption Certain quantities taken from vanous soleras are 
blended m order to m^e up the regular marks, by which means 
the style of different shipments is maintained. There are several 
different varieties of sherry known in the United Kmgdom, which 
may be divided into the Amontillado and the ManzaniUa classes. 
The Amonbllado class may he agam subdivided into Fmo and 
Oloroso, the former being the more delicate ; frequently the two 
descnpbons are different devdopments of exactly the same wme 
The ManzaniUa wmes are very much lighter and oner, and are the 
produce of vnies grown on the coast. In making up the marks for 
the different maftets several varieties of sweetness and colour are 
required. These are obtained by the addition of vino dules made 
from grapes which are allowed to grow dead-ripe, and of colourmg 
matters made from wme boiled down almost to a liqueur. A cer- 
tain amount of grape ^irit is added to check the tendency to re- 
fermentation This system applies only to the Amontillado dass. 
The MBTiM-Tullaa are mostly shipped in their natural state, with spirit 
added m small quantities only where it is feared that the wmes 
wiU otherwise not be able to stand the journey. This description 
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[ of Wine, however, has not hitherto been in great demand in Great 
Bntain In addition to ManzaniUa, there is another descnption of 
I somewhat similar inne, but with less charactenstic taste and some- 
what more body, known as Montilla j it is grown in ■fte province Montill 
of Cordova. Yet another descnption of win a grown in the vicmity, Moguer 
on the nght bank of the Guaddquivir, is that known as Moguer, &c. 
which resembles a cheap sheny, and is only used for blending with 
the commonest qualities Of late a large quantity of this wine 
has found its way to France to assist in making a cheap wme for 
the French consumers Other districts m the south of Spam well 
known for the production of wine are those of Malaga and Rota, 

The former yields a sweet description, principally made from 
Muscat grapes, although a coarse oner wine of the sheny type is 
also pioQuced The Rota distnct is known principally for a sweet 
red wme, known m England as “tent" {Unto), mainly used for 
ecclesiaabcal purposes 

The central districts of Spam also produce some good ted wmes Vel de 
smtable for exportation, such as Yal de Pefias, which have moderate Penas 
colour and considerable strength, and are said to be the produce 
of vines brought from Burgundy. The name Val de PeBas, how- 
ever, is often given also to wmes grown m the neighbouring dis- 
tncts The s^em of storing these wines is very similar to that 
mentioned by Horace in connexion with Falernian, and is still 

C sed at Montilla. The wmes are placed m large earthen jara 
2 s) like Roman amphorae, which are prepared inside with a 
kind of varnish with a view to the preservation of the wine 
Leon and Old Castile in the northern and central parts of Spain Rioja an 
furnish about one-half of the wme grown in the entire country Tarra- 
On the border of this region is the rich and fertile district of Rioja gona. 
(Logroiio), which has a climate admirably suited to the production 
of wmes of moderate strengtL The wines of Navarre are moio 
full-bodied and have more colour and alcohohc strength, but owing 
to want of care m their production are less smtable for exportation. 

In Catalonia there is a much more important wine industry, the 
distnct producing what is known m England as Tarragona or 
Spanish red. The best quality produced is fte wine of the Pnorato 
district (about 16 miles inland from Tarragona), which is very nch 
and ftdl-hodied, and keeps well Unfortunately this particular 
area, which is chiefly mountainous, is limited. The next descrip- 
tion to this 18 the wine of Huesca, which is also fine-coloured and 
full-flavoured. The wines of Aragon are also good, hut requiie 
special care owing to their liability to a second fermentation. The 
best growth is that of Canfiena (Zaragoza) The greater part of 
the Spanish wmes imported into Fi^ce are supplied from Catalonia 
and Aragon. A French authonty on the subject states that "of 
all the towns m Catalonia which supply wines to France Manresa 
18 in raaJily the one which, for seveim years, has sent the krmst 
quantiiy. This region enjoys a climate more temperate than ■fliat 
of Rous^on, and from hence are denved three-quarters of the wme 
shipped to France from Barcelona. Hence may he found all types 
of wines, mclnding dry white and natural red ” 

The only islands of the Canary group on which vme culture is Canary 
now carried on on a commercial scale are those of Gran Canaria wme. 
(Grand Canary) and Tenenffe, for although a certain amount is pro- 
duced at Palma it la all used for local purposes On the two fcst- 
mmed islands the industry has fallen away of late, owing to tbe 
attacks of (hdium, which destroyed the vines at about the same 
penod as in Madeira. Since then the islands have been chiefly de- 
voted to the production of cochineal, until the recent discovery of 
aHilme dyes, which has, to a great extent, rumed the industry, and 
again led the mhabitants to turn their attention to vme culture. 

This has been especially the case in Gran Canana, where a consider- 
able area of ground is now planted witb vines, and a fair return of 
wme 18 obtamed These are being treated siiialarly to those of 
Madeira, which they greatly resemme in character In Tenoriffe a 
wme known as Vidonia, which is of a somewhat similar type, is 
produced, and is exported in small quantities. Vme-growers m 
this island adhere more to the methods m vogue m Spam. 

Portugal. 

The Mnerous, full-flavoured wmes known as port are the produce Port, 
of the distnct of Alto Douro in the north-east of Portugal, which 
hegms at a point ou the nver Douro some 60 miles above Oporto, 
whence these wines are shipped The whole of the port-wine dis- 
tnet, eompnsmg a region between 30 and 40 miles in length, with 
a maximum breadth of about 12, is rugged and mountainous, 
necessitating the construction of terraces supported by walls, with- 
out which protection the soil would mentably be washed away by 
the winter rams. ThS climate of Alto Douro is very cold m 
wmter and extremely hot in summer (frequently 108° Fahr. m the 
shade). It is owing to this intense heat combined with the peculiar 
nchness of the soil, which is of argillaceous schist formation, that 
port wines attain to such perfection of colour, body, and npeness. 

Till quite recently the means of fOTOinnnication between Oporto 
and Alto Douro were extiemely limited. Roads in the district 
itself there were none, or very few, and the only way of getting 
the produce to the port of shipment was by the mer, the nanga- 
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tion of urhich, at all times difficult and eren dangerous, on account 
of the numerous rocks anti rapids uhicli obstruct its coui’se, is often 
rendered impossible by ficsliete The Douro railwayj however, 
now traverses the whole length of the wme country along the liver 
bant from Oporto, and othei lateral railways are m course of con- 
struction which will open up several fme wine-producing districts 
hitherto unavailable o\ving to want of roads 
3ultiva- The method of cultivating the vine m Alto Douro differs con- 
ion of siderably from those employed in various other parts of the country, 
he vine where the vines are either trained ovei pollarded trees or tredlaged 
or port, at a certain height from the ground, or where they are planted in 
roivs and grown like hushes. The method is as follows. In 
November or December trenches are dug, 3 feet to 3 feet 6 inches 
deep, according as the soil is heavy or hght, and *2 feet broad, in 
which vme cuttings are placed at a distance of 3 feet to 4 feet 6 
inches apart from each other The trenches aie then partly filled 
in, in order that the vines may get all the benefit of the ram-water 
collecting in them. During me first year of planting great care is 
talfHTi to keep down all wee^ whilst the vines are mooting At 
the end of two years the young vines, if tiiey have come on well, 
can be grafted, the best tune for performing this operation hemg 
October or February ; in this way the period of production is 
hastened, and the vineyard will yield in four instead of five years’ 
time Should some of the vines die, their places are usnally Ba> 
plied by the process called mergulho or layering : that is, a treum 
13 dug in the direction of the space left bare and m it the stock of 
the nearest vme is turned down The trench is then partly filled m, 
leaving two or tliree shoots of the buned vine visihle to the extent 
of a couple of “eyes" above the suriace, which shoots are to take 
the place of the missing vines. There is also the system of planting 
from nurseries, which are made with either Portuguese or Amaacan 
varieties. The plot of ground used for the nursery must be kept 
well clear of weeds and, if in a dry situation, well watered. In 
twoyeara' time and during the month of February the young vines 
can be transplanted, and Sie year after grafted, when the vmeyard 
US pknted Tffie first of the regular operabona m the course of 
cultivation is to clear away the soil fiom the feet of the stocks, 
which fedces place directly the vintage is over At the same trmo 
manure may be given, and, if the vines are strong enough to bear 
the application, sulp^te of carbon may be injected, on account of 
the prevalence of Phylloxera. After this the vines are pruned. In 
March the first annual turning of the soil takes place , then the 
branches of ^e vines are tied to stakes or canes, in which process 
consideTable skill is brought to beai so as to m^ the vine shoot 
in the required direction. Immediately after or about the time they 
blossom the vmes are sulphured, to Keep off the Odium, whidi 
disease is still active in Porbigal ,* and lastly in June the soil is hoed 
over to destroy the weeds. The turning of the soil, which is 
effected with an implement resembling a two-pronged hoe, and 
the cultivation of the vineyards generally, are to a great extent 
performed by labourers {Oaliegos) from ^hcia m Spam, but at 
vintage timeserntnos from t;he neighbouring aerras also fiock m 
to work. 

Vintage The vintage in Alto Douro generally commences late in Sep- 
ta. Alto tember. The grapes are cut 1^ women and children, and are con- 
Douro. veyed in large baskets— twen^-two of which full of grapes will 
yield a pipe of wiae— by Gtall^oe to the place where the wine is to 
be made. Here they are emptied into large stone tanks, 2 feet to 
i feet Incibsa m depth, each holding from seven to thir^ pipes of 
whte. Saidi tank m fitted with a neam press, except where the 
pMdfna screw press has taken its place. As the grapes come in, 
the are removed, either with a kind of rake or, as in the best 
managed establishments, with machines called deeingaiadara, made 
£» the purpose. The VFhite grapes are separated from the red, 
the “white port" being made firbm the former, this wme was 
formerly much appregmted in England, but now finds its chief 
market on tiie Continent. When the tank is full, a number of 
men, and sometimes even women, be^n the process of treading, 
which 13 continued for about forty-eight hours ; after that the 
must is left to fermeut by itself iS'hen the weather has been cold 
, or tite year a very npe one, it has sometimes been found necessary 
to give u Duich ae seventy-two hours’ treadum, nowadays, how- 
STftP, there iS seldom need for so much work, when the must has 
SufSaientiy fermented, it is drawn off into huge vats, bolding as a 
wi^e about twenty-five pipes each ; at the same time sufficiant 
is added to prevent acetous fermentation and retain part of 
^ of tite gtapo Formerly the drawing-off of the must 

ftmjtle tamljc was datwmiued simply by taste or judgment, but of 
kte yeam saochamm^ is employed to decide whan the must 
has fewked tl» reauistiA ik^pae pf sweetaesa The wines are left 
untoachod In the vatf till the cold , wefftfemr pauses them to deposit 
the Iee«j| whe^ a?e racked, and at the same time another smal| 
addition of tatndy is made, TSbe hrM^y used is with hardly any 
exception aimrfydtatil^ wine# and ip bf^wcyfiBeqaatity. About 
March or Apm the wines are a^nm«ke4 fSsotafJ«kIe»lnt^ 
and are sent down either 1^ boat or rati to Qporta where they are 
stored, in most rases for a oonsiderabla nfimber of ywP previous 


to being shipped The cheaper wines are an exception, being as a 
rule shipped when young, also those of the so-called “vintage” 
class, which aie the finest wines of a good year kept sepainte and 
shipped as the produce of that particular year The following is a 
list of the most famous “vintages" of the 19th century— 1809, '12, 

’15, ’20, ’27, ’84, '40, '47, '61, ’63, ’68, ’70, '78, '78, '81, the last 
year when the wine was shipped as a vintage being 1884 The 
stores or lodges where the wines are warehoused are chiefly situated 
on the Yilla Nova side of the nver, facing Oporto, and generally 
spetibng comprise a senes of long one-stoned stone buildings, with 
think partition walk and heavy tiled loofs The wines aie kept lu 
casks ranged in rows of two or tliree tiers , m some establishments 
large vats, holding from 10 to 110 pipes, are also used, being especi- 
ally serviceable for hlendmg purposes. The amoimt of wme con- 
tained at the present day m these lodges is calculated at sometlimg 
hke 80,000 pipes, the gross value of which cannot bo less than two 
and a heJf or three muhon pounds steilmg, by far the greater part 
of this sum representing English capital. 

The chief market for port wme is, as it always has been, England Port- 
Its introduction mto England, which was the beginning of the wme 
trade in these wines, dates from the end of the 17th century At trade, 
first the exportation was small, the annual average for the firat ten 
years hemg just over 600 pipes. The consumption, however, giadu- 
olly inereas^ till 1753, when, ovnng to adulterations and vaiious 
other causes, port wme fell mto disrepute, and the shipments receded 
to a very low figure The pnces of new wme to the farmer at tins 
tune varied between £2 and £8 per pipe, whilst the shippmg pnces 
for old wme did not exceed £9 To remedy this state of things the 
Old Wme Company was established m 1756 by the marquis of 
Pomhal The first act of the company was to make an arbitrary 
circumscnption of what they considered the vitacultuial legion of 
Alto Douio, outside of which no vmes could be planted. The 
temtory vnthm the limits of the demarcation was then divided 
into three districts, — (1) that producmg the kctory wines, i e , those 
set apart for Engird, (2) that whence the supplies foi the Brazils 
were drawn, and (3) that the produce of which was reserved for 
tavern nse or distillation. For all the wme allowed to be exported 
Mimits were issnad, without which not a single cask could he sent 
down to Oporto for shipment Later on, however, these permits 
were openly sold m the market, fetehmg as a rule about £8 The 
inconvenience and damage to the trade resulting from these absurd 
regulations led to the abolition of the company m 1833 But in 
1843 the creditors of the Old Wme Company, whose lodges, with 
thdr valuable contents, had been destroyed at the raising of the 
siege of Oporto by the retreating Kigualites, mduced the Govem- 
menh as an indemnity for their losses, to re-estahhsh the former 
company's monopoly The new company had no anthonty to pre- 
vent the planting of vmes , hut their powers as to the classification 
and exportation of port ivme were the same as those possessed by 
the old company For instance, m 1848 over 11,000 pipes were 
produced, hut only 7000 were approved for exportation to England 
At this time the export duty on wme destined foi England was £3 
per ppe — m reality £6, if the £3 permit is taken mto considera- 
tion, whilst that on wme destined for countnes out of Em ope vas 
only 6d per pipe The consequence was that considerable quantities 
of wme were shipped to America and thence to England, the difi^er- 
ence m the duty just paymg expenses with a slidit profit to the 
shipper. This state of thmgs lasted till 1853, w-hen the company 
was finally- “exonerated from its offlcisl duties” and the export 
duly equalized on -vtine to all countnes. Smee that time the port- 
wine trade has been entirely unrestneted, 

Besides the curse of monopolies, Alto Douro has suffered severely Ravages 
from -tile Odium and Phylloxera. The former appealed about 1848, of Phyl- 
but it was not tiU186S that the disease assumed senous proportions loxera 
The chmax was reached in 1856, when only 15,000 pipes were vm- and 
taged, about one-sixth of the usual quantify At one time itOidvum. 
seemed as if the whole trade would collapse, as the exportation 
dropped from 41,621 pipes m 1866 to 16,696 pipes m 1868 For- 
tunately, however, the sulphur remedy was dmoovered and applied 
in time, and smee then the Odium, though not entuely got nd of, 
has at any rate been effectually prevented from domg much haim 
The same, as yet, cannot be said of the Phylloxera, the rav^ of 
which have been much more serious. Its preseuce m Alto Douro 
was suspected as ea^'ly as 1868 , but for years hardly any attempt 
was made to save the vmes, owing to the mcreduhty of the krge 
farmery who considered iffis cause of the -withenng of their vmes 
to he the continuous drought of successive dry seasons. More 
enflr,^ttc efforts are now bemg made to cope -with the disease , hut 
in the meantime the yield has been getting less year by year, and 
at the present time is little more than half what it used to be durmg 
the three years previous to the appearance of the Oidxvm, when the 
average was over 100,000 pipes. The excess of exportation over 
prodpetion. for the last few years is owing, m the first place, to the 
enormous increase in the Braalian trade, whidi is largely mede up 
of wines from the Minho and Beira distiiets, and, secondly, to the 
new trade in common country wines with France. The shipments 
of wine of all kands from Oporto- -fco the Brazils nmo-unted d-unnff 
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1887 to over 26,000 pipes, whilst those to France exceeded 10,000. 
According to the latest accounts, the Phylloxera still continues to 
extend the area of its attacks, although, on the other hand, many 
of the abandoned vineyards are again being brought under cultiva- 
tion ; also the number and extent of the new plantations are 
steadily incieasing 

Statistics Exportation of wine from Oporto from 1678 to 1756, when the 
of port- Wme Company monopoly was established — 1678-87, average 632 
wine pipes per annum, 168^97, 7668 , 1698-1707, 7188 ; 1708-17, 9644 , 
trade. 1718-27, 17,692 , 1728-37, 19, 234, 1788-47, 18,656 ; 1748-56, 16,364 
Total, 963,382 pipes. Total exportabton of wme from Oporto from 
1767 to 1838, or during the existence of the "Wme Company mono- 
poly, 2,564,096 pipes Average to Great Bntam, 27,938 pipes, 
to rest of the worl4 6362. Totm, 83,800 pipes. Total exportation 
of wine from Oporto from 1834 to 1842 durmg the absence of re- 
stnctiona— to Great Britain, 238,469 pipes , to continent of Europe, 
11,980 , to rest of the world, 41,600 , total, 287,049 pipes. Average 
to Great Bntam, 25,941 pipes per annum , to continent of Europe, 
1331 j to rest of the world, 4622. Total exportation of wme from 
Oporto from 1848 to 1868 durm^ the existence of the New Wme 
Company monopoly— to Great Bntam, 272,799 pipes ; to contment 
of Europe, 47,271 ; to the rest of ihe world, 76,197 ; total, 806,267 
pipes. Average to Great Bntam, 24,800 pipes per arninm ; to 
coutment of Europe, 4297| , to rest of the world, 6886. 


Ea^ortation of Wine from Oporto from 1854 io 1887, during fhe 
ahsmce of restndiona and equalised rate of expijrt dvlies to all 
parts. 


Year 

To Great 
Britain 

Best of 
tbe world. 

TotaL 

Tear 

To Great 
Britain. 

Best of 
the world. 

Total 

1854 

18S4 

1874 

1884 

Pipes 

88,881 

29,942 

85,758 

80,281 

Pipes. 

6,421 

6,677 

20,778 

31,741 

Pipes, 

80,252 

85,619 

66,681 

63,022 

1885 

1886 
1887 

Pipes 

29,656 

81,467 

82,052 

Pipes, 

85,071 

48,862 

89,459 

Pipes. 

6^527 

74,829 

71,511 

Total 

992,436 

589,866 

1,661,801 


Lisbon In addition to port, a larM quantity of wme is produced m other 
wmes. distncts of Portugal, notably m the neighbourhood of Lisbon Of | 
these the prmcipal are Torres Yedras, to the north of the city, 
where a large quantiiy of red wme of a coarse claret type is grown , 
Collares, the vmeyaras of which he beyond Cintra, and where a 
higher class is produced , Carcavellos, at the month of the Tagus , 
and Bucellas, in which a white wme is produced from the BieSmg 
grape, known m the United Kmgdom as Bucellas hock. Car- 
caveUos yields a fdUer-hodied descnption, which savours more of 
the Madeira type. 

Madeira. There is every reason to believe that vmes were intioduced into 
Madeira soon after the discovery of the island But it was not 
tdl some 200 years later, after the mamage of the mfenta Cathenne 
of Portugal with Charles II of Englandj that Bntish merchants 
established themselves at Funchal, from which pomt tide wme 
trade of Madeira commenced. The system of cultivation is some- 
what peculiar. The vmes are trained over a lattice-work of cane, 
about 4 feet from the groimd, supported on stakes, thus givmg 
room for the vme-dresser to pass underneath and keep the giound 
clear from weeds This system of keepmg the ground clear and 
moist has much to do with the excellent character of the wine 
produced. An English acre can yield about seven pipes (644 
gallons), hut the average is considerably below this quantity The 
vmtage commences as a rule about the last week m August, and 
the grapes are all pressed before the October rams set m. Hus 
latter operation is still earned out m the pmmtivo fashion, the 
fruit hemg thrown mto large pressra and trodden with the naked 
feet. Madeira wme improves much with age, and is occasionBlly 
to be met with from fifty to a hundred years old. The choicest 
descriptions are Malmsey, Seicial, Bnal, and Tmta. The Jesmts 
at one tune contrived to hold the monopoly of the Malmsey win^ 
and were ovraers of the vmeyards at Cams de Lohos, in which it 
was produced. Of the other wmes the choicest are found on the 
south side of the island , hut here as the elevation above the sea 
increases the quahty Ms off. The grapes from which Malmsey is 
made are not gathered till a month later than those for other wmes 
of a dner character. Sercial is also a much-esteemed wine ; it is 
said to combine all the attnbutes of a perfect wme, being fiill- 
hodied and havmg a nch aromatic flavour peculiar to itself. The 
grape from which it is produced is of the dealing vaneiy, and is 

S osed to have been transplanted from the hanks of the Ehme. 

is a very Inscions wine, the produce of a white mpe Tmta, 
on the other hand, is ohtamed from a red grape, and has somewhat 
of the character and appearance of the wmes of Burgundy, whence 
the vmes are said to have been denved. 

Trade m Madeira wme became well known m England about the middle 
Madeira, of the 18th century, when it became fa^onable, owmg to the 
strong recommendation of officers who had served m tke West 
Inftes and Amenoa. The great demand at the be^nnmg of the 
19th century caused the ctuture of the vme on the island to be 
greatly increased. The annud production must ultimately have 


reached over 30,000 pipes, larger quantities of the commoner sorts 
bemg consumed ou the island or turned mto brandy So much 
of the land mdeed was under the vme that neaily all bread-stuffs 
had to be imported, the com grown on the island bemg at that 
tune only equal to three months’ consumption, whereas now, owing 
to the decreased number of the vmeyards, it grows an amount 
equal to nine months’ I’equirements In evidence of the importance 
wmeh at one tune attamed to the Madeira wme trade, it may bo 
mentioned that in 1799 a fleet of ninety-six ships was convoyed 
from Portsmouth to the port of Funchal by three meu-of-war 
This fleet took on to the West Indies 3041 J pipes of Madeira, 
partly for the supply of the West Indian colonies and partly 
shipped for the voyage there and hack to England For many 
years this practice of sending wme for a voyage to the East or West 
Indies and back has existed amongst the Madeira merchants. The 
voyage matures the wme, and at the same time gives it a peculiar 
bouquet and flavour, denved most probably from the mtense heat 
of the ship’s hold and the continual motion to which it is subjected 
There is, however, a marked difference between wmes shipped to 
the East and those sent to the West Indies, the only reason assign- 
able heme the difference m the length of the voyage A custom 
prevailB of submitting the wme, shortly after its manniacture, to a 
high temperature in buildings espeeiaJiy designed for the purpose, 
the rKnilt of which is the earner development and mellowmg of the 
wme, and the prevention of re-fermentation. The exact tempera- 
ture to which the wmes ore thus subjected and the length of time 
depend on mdividual judgment, although the temperature never 
exceeds 130® to 140° Fahr for mfenor and 100° to 120° for better 
elasB wmes It is this process which gives Madeira its eharactsnstic 
flavour, to which again its popularity in Great Bntam is due. 
The large stone huBdmgs, two stones high, in which this process 
IS earned on are divided into compartments and heated by flues 
with hot air from stoves below On the wmes bemg removed after 
a la^e of three, four, oi six months, as the case may be, they are 
fined and racked, a second proportion of brandy bemg added if 
necessary, and they are then left to themselves, except for an occa- 
sional fining and racking, until they are shipped, which scarcely 
ever takes place before the second or third year 
As long ago as 1785 the quantity of Madeira shipped to England 
WM 120,000 gallons, which gradually mcreased up to 1820, when 
it reached 620,000 gollous, After 1862, however, this amount was 
OTeatly reduced, and, although it has agam improved of late years, 
tile quantity imported m 1885 was only 108,771 gallons. With 
reference to the wme trade of Madeira with all parts of the world, 
it appears that m 1646 as many as 2000 pipes were ei^rted. 
About this time En^h and other foreign houses established them- 
selves m Funchal, and it is without doubt owmg to them that the 
culture of the vme was mcreased and an export trade of some im- 
portance commenced It was not, however, until the latter half 
of the 18th century that, m consequence of the wars between France 
and England and the closmg of the French ports, the Madeira 
trade increased to large proportions In 1774 some 7000 pipes 
were shippei^ which by 1780 had mcreased to over 16,000 In 
1813 it is said some 22,000 pipes of Madeira were exported, at an 
average pnee of 300 dollars per pipe. After the war the large 
convoys to the East and Wert Indies ceased, hut the Indiamen 
still called at Madeira on their outward voyage. Nearly all the 
repunental masses m the East Indies were supplied with Madeira 
wme, whilst large shipments were also made to America, Bussia, 
and Germany. The taste for Madeira has of late very much 
died away, the cause of which must he traced to the appearance, 
m the spnng of 1852, of the Oidium Timken, which devastated 
the vmeyaras of the island. Ymes were rooted up and sugar- 
canes pitted m their stead, whilst, with production praoticwly 
at a standstill, holders refused to port with their wmes except at 
enormous figures In consequence of these high prices Madeira 
was soon placed beyond the reach of all but the wealthiest classes. 
When in the course of time a cessation of the disease came ahou^ 
tile Madeira vineyards began to he re-planted, so that the produc- 
tion of the island has agam reached some 6000 to 6000 ppes annu- 
ally, and brought about a correspondmg reduction m pnee, genume 
wme hemg now obtainable at consideiably less than £20 per pipe. 
Popular prejudice is m consequence hemg removed, and a gradual 
allmou^ slow revival m the Madeira trade is taking place. 


Italy. 

In point of quantity of production, though far inferior m quality, Italian 
Italy ranks ahead of France. The estimated area under the vme wmea. 
is m excess of that of France, The annual is some 600,000,000 

E ras, valued at about £100,000,000. Whereas m France and 
n the acreage under the vine is devoted exclusively to that 
the vme m Italy is grown simnltaneonsly with the olive, 
com, &a The vmes are simply tramed on wires at some distance 
from the ground, and are frequently allowed to run from tree to 
tree, imng^g m the general vegetation, nature domg so muoh for 
the vme-grower that he, m most mstances, does but httie to assist 
her. The vmtage usually takes place m September and October, 
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and, except m Sicily and some of the southern provinces, the system 
employed is somewhat rude in comparison with those of other 
namns. Yet considerable improrement has taken place daring 
the last few years. Greater attention is being paid to the selection 
of snitable plants, whilst on the larger estates modern wme-presses 
and utensils are coming into use, and the necessity of caie and 
cleanliness for the production of good wme is be^nning to be 
better understood. Amongst the chief faults still noticeable, but 
remediable inth cultivation and cate, are a strong flavour peculiar 
to the sod and a disposition on the part of the propnetors to over- 
^coholize wines destined for exportation In. many instances also 
the grapes are gathered indiscnminately, often before they are npe, 
V hilst the cpi^ty is also frequently lurthei damaged 1^ want of 
attention and cleanliness m treatment. There can be no doubt 
tha t, with proper treatment the wines of Italy would hold a much 
higher position than they do at present, the expoits being, so far, 
trifling compared mth the amount of production, and consisting 
to a great extent of Sicilian wines. Of the wines of northern Italy 
the best known descriptions are perhaps those of Montferrat and 
Asti. These are mostly light in coloor, hard, and somewhat diffi- 
cult to keep. Some of the white wines of this district are very 
good. A large quantity of sparkling wine is also produced- The 
general nature of the soil m extremely fertile and the dimate 
moderate, so that eveiytlung points to northern Italy as veiy smt- 
able for wme production. In centiul Italy the best wmes are those 
of Montejiuleiano, Chianti, Pomino, ilontaleino, and Carmignano 
The greater proportion of the wine made hero is from the province 
of Tuscany, which is also a very smtable one for ihe vine. These 
wines have considerable alcoholic strength, and are fit for consump- 
tion in about six to twelve months after the vintage, attaining per- 
fection in two years. The pnee usually varies from lid. to 23. lid. 
per gallon, accordmg to growth. The wines of Moutepnlciono have 
a brnhaiit pumle colour and a luscious flavour, although not doy- 
lug to the palate, their sweetness being generally tempered with 


an agreeable sharpness and astringency. The rocky hills of Chianti 
near Siena fumm another descnption of red wine, which is also 
sweet, but less aromatic. An excellent wme of the claret type is 
produced at Artimino But perhaps the choicest wines grown in 
Italy are those of the Neapolitan distnet. Of these the best known 
are the Lacryma Chnsti a red wine of good bouquet and an ele^nt 
taste, several dracnptions of good dass Muscat wine, and also a de- 
scription of Malvoiae. These three sorts are the produce of vines 
grown on the slopes of Mount Yesnvius nearest the sea. Of the 
Lacryma Chnsti only a small quantity is made, hut many of the 
second-rate wines of the neighbourhood take the name ana pass m 
common for the growth. 

Until recently the greater portion of the wines exported by Italy 
to otlier cotmtnes were for blending puiposes. Lately, however, 
there has been a marked improvement in this respect^ and a con- 
siderable quantity of wine is now exported in bottle, A trade of 
some importance is being developed with the United States, the 
imports in 1837 having amounted to 26,340 dozen bottles and 
71,020 gallons in hulk. 

The prindpal wine produced in Sicily is that grown in the neigh- 
bourho^ of Marsala, from which town it takes its name. The 
charaetm: of Ihe wine is somewhat after the style ot Maddra, it 
having ^lod bouquet and improving with age. It is the result of 
a mixtare of various khids d mpes carefully selected, amongst 
which are isduded the usual Madeira varieties. Thanks to &e 
care bestowed upon its production, Marsala has of late years ac- 
quhred comwlMahie reputation. The vintage usually takes place 
about the third week in September, which, mhongh somewhat late 
f<» 90 southern a latitude, allows the ^pes to mature thoronghly, 
whilst all the rotten ones are capefuUy picked out before the fruit 
is put into the jaess. The shippers usually arrai^ to purchase 
the vintage from the growers, subject to the conmtion that the 
wine is made in a certain manner. The mimt is collected in large 
casks capable of holdiim ahont 250 gallons each, in which it is 
aHowod to ferment The system pursued in the preparation of 
M a r sa l a, as in the case of other strong imes, consists in the addi* 
tmn of a certain quantity of spirit, according as the wme is intended 
for shipment to England or for consumptron m Itely, the former 
hdng generallj brought up to a strength of SS” to 35®, or about 
more than that uesenred for home consumption, the extra 
ptresgth bring to enable the wine to stand the sea voyage. Taken 
genriiKy, there is vmy little difference between the qualifies of the 
aiffi*entgfQwthitffllbraala^ ip fech "where the system of fbrfifring 
^;BPraitsn^[ is^pMly lamed out and the beet description of 
osed ^ wmtbe theiwtdiiii tfct fonad in most of ths wines, 
it is aa^bost impoasi^!^ tfaep fire Wmas ate two ot three years old 
to dstaet «iy variaMo®* wMlat swh a iffiiag' as had Mmsala 
cansi^y hosaidtoeMsfe Pmnntaiyall Marsala wifles judged 
not auffieiently good for soassnptition. as areilt wwo made into apMt 
for Wymg fto l»ttar deecnpi^ i but, the ItalMn <=fov^ 
menfc have raised the duty on aloohol, « dIfletentirreSem isiadiAiiea. 
The inferior class of mast is not now femanfced, but » telnet by 
evaporation to about two-thirds of its ori^nal hnHf, fims fommig 


a sort of essence This essence is added to the wine intended for 
consumption in the proportion of from 5 to 10 per cent at the com- 
mencement of the feinientation "Within about two months of the 
fimt drawing-off of the wine the contents of each cask are carefully 
examined, and all which may be consideied not sufficiently good 
for Marsala is set aside , and this operation is repeated in Maich 
or Apnl Immediately after the next vintage it is examined for 
the third time, after which it is fined and diawn off into large vats 
capable of holding up to 18,000 gallons each These vats, like the 
Spanish soleras, are never entirely emptied, a certain quantity of 
oW wine being allowed to remain in them, which gives the new 
wmes the bouquet and character peculiar to true Marsala. 

Aiistna-Emgary 

Of the Austnan-Hunganan empire Hungary, from a VLticnltural Hun- 
pomt of new, forms by far the most important part The quantity ganan 
of wine produced in that country has assumed of late years con- 
sideiable proportions, the white wines being both gi-eater m quan- 
tity and of better descnption than the red Incnisive of Croatia 
and Slavonia, it is estimated that theie are m Hungary upwards 
of 1,000,000 acres of vineland, producing annually some 260,000,000 
gallons of wine, the value of which is estimated at over £16,000,000 
The wmra of central Hungary are strong, and include white vaneties 
varying m colour from a light to a deep yellow tinge, as well as 
wines of conaderable depth of colom Those of the south of 
Croatia are as a rule less stiong, hut are for the mos^art of a deep 
colour and are generally known as black wines The produce of 
Transylvania ranks extremely high, and is for the most part white, 
alfiiough some excellent red wines axe grown. The strength of 
Hunganan wines is moderate, that of Tokay being from about 20 
to 25 per cent, of proof spmt, whilst Carlowitz averages from 24 
to 25. The other desenptaons generally have a less alcoholic 
strength Foiemost among the wmes of Eimmry is the sweet 
Tokay, grown m the submontane district around the town of Tokay, 
which covers a space of about 20 square miles. Throughout the 
whole of this district it is the custom to collect the ^apes only 
when they have become dry and sweet, almost like raisins. The 
fimit ifl gathered separately and the best wine made from selected 
grapes. The grapes are first put together in a cask, m the bottom 
of which holes are bored to let that portion of the jmee escape 
which will run away without pressure This forms the highest 
quality. The grapes are then squeezed for the ordinary wine. In 
abundant yeai-s the yield of Tokay reaches nearly 2,000,000 gallons, 
of which about 16 ;^r cent ais of really superior quality, and of 
this about one-fifth is classified as extra fine. The three classes of 
Tokay are known as essentia, avsiruch, and tndslds, the first-named 
being the yield of the juice taken without pressure It is, however, 
so scarce that it never appears m the market. The vm^ards of 
Menes (m the county of Arad) produce a sweet red wme Cfarlowitz 
m produced farther south, on the hanks of the Danube, some 40 
raifes north-west of Belgrade It has somewhat of the character 
of port inne, although more astringent and lacking m fimifiness. 

Many of the Hunganan vmeyarda also produce Muscat-flavoured 
wmes which are highly appreciated The vintage in Hungary lasts 
from the commencement of October to the end of November, and 
for the mosrt; part la conducted on an imperfect principle, although 
great improvements have been introduced of late years The grapes 
ate crushed by the feet in some places, whilst in others a land of 
null IS used, and in others agam they are pressed in sacks The 
wine IS usually prepared m wooden utensils, generally made on the 
spoii the trade of the cooper bring hut little known. The system 
of carrymg on the formentation m dosed barrel is not alwayB 
adopted, and the ivme is frequently spoilt by not hemg drawn off 
in time. 

is Dalmatia, m which t?i6 vme cultuif^M^f late' mcreased to* an tian. 
enormous extent Fifty years ago the vme was scaredy grown, 
except in the islands and on the sea-coast , hut it has now pene- 
trated into the mterior, and occupies about one-twentieth part of 
the soil raider oultivation. The Ddmaban wmes, which are almost 
entirely red, have generally full colour and contain a high degree 
of alcono!^ whilst fiiey also possess a good body and bouquet, re- 
sembling in a gi^t measure the wines of Burgjmdy. The average 
annual janduction is 22,000,000 gallons, ot which only about 
4,000,000 are exported ; but this branch of the trade is gradually 
increasing. Defective cellarage, imparfecit fermentation, and general 
Ignorance as to mampulation prevented the devdopment of file 
wine trade of Dalmafia for many years , but these defects have of 
late been in a great man tier remsoiad by the action of the Austrian 
Goveroment in educating the propnetors in this respect. The best 
wines produced m the provmce are Hoscato Eoso, Ymo Tadtaro, 
Brosecco Yugov#, Matasehmo,'and Malvaaia, 

Qannan ’irines, genencsdly spoken of as Hock and Moselle, are Ehine 
fceproduits of the mostnorfiiera latitude of successful yme-culture wmes, 
in Ifcropi To fiiis mroranstafree must he attnhuted the fact that 



W I 

a greater inequality exists in tlie different vintages than is knoTin 
in connexion mth the Avines of any other countiy In a snccessM 
season, when the giapes have heen ahle to mature thoioughly, per- 
haps no class of wiue shows more elegance and quality tiian do 
those of the Rliine provinces, while, on the other ^nd, there are 
none on which the adverse influence of cold and wet is more appar- 
ent The pnnoipal wme-producing distiicts of Germany are Alsace- 
Lorraine, Baden, Wurtemherg, the Hessian and Bavarian Palatinates, 
and the Ehemgan, the totw annual production of which is about 
80,000,000 gallons Of these tlie first thiee give half tlie aggregate 
yield ; hut their wines are chiefly light and poor, and are only used 
for home consumption The best wines of Germany are grown on 
the banks of the Rhine in the neighbourhood of Mainz the Bhein- 
gau, m which the choicest descriptions are grown, lies on the 
right hank of the nver, whilst the vineyards of Heaso he on the left. 
The wmes prodnced on the left bank are full-bodied and with good 
flavour, the beat growths hemg Liebfraumilch, Hiei'stein, Schar- 
lachherg, and Foret, which are considered nearly equal to the 
Ehemgan wines. Amongst the latter are the wines of Johannisberg 
and Sternberg, the first-named is looked npon as the king of 
German wmes. In the same neighbourhood aie also the celebrated 
Tmeyaids of Eudesheim, Gi-afenberg, and Eauenthal. Tie vineyard 
of Johannisberg is said to have been planted about the year 1009, 
under tlie direction of Entharcl, archbishop of Mainz, During the 
Thirty Years’ War these vineyards were destroyed, but m 1722 the 
abbot of Fulda built a chfiteau on the site of the old convent and 
re-planted the vmeyards. Hoohheimer is the produce of a compara- 
tively small distinct situated on the hanks of the Mam, several 
miles above its junction with the Ehme The name (whence Hock} 
has heen known m England for upwards of two hundred years, and 
no doubt ongmally mcluded and denoted the general body of Ehme 
MoseEe wmes. The wmes of the Moselle, many of which are shipped as 
wines sporkhug wines, occupy only a secondaiy position, although in 
favonrahie seasons they are characterized by a light pleasant flavour 
with a maiked aioma. The wmes of Germany, at least of the 
desenptions exported, are mostly white, although a small quantity 
of red is grown in the Palatmate, notably at Assmaun^ansen, 
which resembles Burgundy The yield, however, is comparatively 
trifling Amongst the ieadmg descriptions of vine plants m 
German vineyards the Eieslmg stands out pre-eminent It is gener- 
ally planted on the rocky mountain slopes, and the hunches of 
white grapes which it produces only npen perfectly m years of high 
temperature When this is the case, however, tiiey yield a wine 
of lugh qnality, the chaiactenstica of which develop as the wme 

f rows older On the lower lands the species known as the Klem- 
erger and Oestreicher are planted, the grapes of which npen more 
easuy and produce more freely than the Pmeau Eaeslmg grape 
The French vines, the Pmeau and Gros Blanc, are also cultivated m 
Gernaany. But one-half of the vines growing on the banks of the 
Ehme axe Eieslmg plants, which axe probably mdigenous to the 
valley, as, although planted elsewhere, th^ have never been found 
to yield fruit of such quality as m the ^emgau. Great eaxe is 
bestowed upon the process of vmtage, which usually takes place at 
as late a date as possible, as a rule not before the end of October 
or be^immg of JTovemher, in order to allow the grapes to npen as 
thoroughly as may be The wine is allowed to ferment in casks 
mstead of m vats, as m most other countnes, owmg to which cir- 
cumstauce considerable difference m quality and pnee is apt to 
exist in &6 produce of the same growth and vmtage. After the 
grapes are gathered, they, are pressed as they attain ripeness ; and, 
after the fermentation js duly effected, the wme is fined and racked 
into vats, which are constantly fiEed up so that the wine improves 
with age. The time for lacking vanes with different proprietors, 
some tfllmig the wme off the lees m the February following the 
vmtage, whilst others allow the lees to remam a year in the wme, 
a process which gives it a fuUer and sweeter taste. Several years 
are required to get the wine fit for botthng, as there is no fixed 
period at which it wdl finish its fermentation, m fact the finer the 
wme the longer the tune requisite to get it m condition During 
this period it receives tiiB greatest attention and is frequently 
tested, condition being perhaps the greatest difficulty m connexion 
with Genoau wines. 

Muma and Greece. 

Russia A eertam quantify of wine is made m the sonthem portions of 
and Russia and lu Greece , but the quahty is mostly coarse and common, 
Greece, and the produce js almost entirely used for home consumptioiL 

JJniied Stedes, 

TJmted The cultivation of the vme has made rapid progress of late yeara . 
States, m the United States, and American wmes are steadily taking the 
place of the foreign product The soil and climate of the Pacifle 
coast seem best adapted to the mowth of the vme, and wine-makmg 
appears likely to become one of the leadmgmdu^es of California, 
wWe the vme was first introduced by tbe^onoiscan fathers about 
the year 1769. The vanety of grape first planted m that region 
was known as the “Mission" grape, and is genendly supposed to 
have heen imported from Meesdoo. Subsequently the principal 
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yanetiPS of French, Gorman, and Spanish vines were introduced 
into that State and have all heen tried witli more or less success. 

The result is that several desenptions of wine are now made in 
California resemblmg, to a eeitam extent, the leading European 
types, although, as a rule, of a coarser style,— a defect, however, 
which IS disappearing with the spread of technical Imowledge. 
Althongh Cahlomm is by far the laigest grape-gro\nng State in 
the Union, piroducing neaily one -half of the wines made m the 
United States, yet the rate of mcrease of the product dnnng the 
past five yeai-s has been greatest m other States. In Ohio, upon 
the shores of Lake Ene and along the Ohio nver, the niie is ex- 
tensively cultivated The champagnes and clarets made m the 
neighbourhood of Sandusky and Cleveland, and the “sparkling 
Catawba,” made originally by Nioliolas Longwortb of Cincinnati, 
are prodnced m considerable quantities Kew York, Missouri, 
Illmois,and Pennsylvania aie likewise large wme-pioducmg States, 
the largest wme-manufaetunng eatahbshment being m Hew York 
State, m Steuben county. The annual yield in each of these States 
ranges now (1888) from 2,000,000 to 4,000,000 gallons Wines of 
infenor quality are made m small quantities in nearly all the States. 

In the eastern and middle States the principal grapes are the 
Catawba and Ives seedling, while in the south the Yiigima seedhng 
and the Scuppemong grapes are the favouiites The wme-grapes 
in these regions resemble the grapes of Germany and Fiance, con- 
taining more aeid and flavour, while those grown on the Pacific 
coast are of a milder and sweeter character, resemblmg the wmes 
of Spam The principal obstacles m the way of the cultivation 
of the vme m the United States are mildew and hhght, which 
Bometmies destroy the entire foliage of the vme, and the grape-rot, 
which, m some localities has baffled the grower and cansed the 
abandonment of grape-culture The ravages of the Phylloxe/ra are 
likewise encountered in certain localities, hut these are not so ex- 
tensive m the United States as m France, and, indeed, certain 
vaneties of vme are entiiely free from them The exports of 
American wmes, though still small, are lapidly mcreaBmg The 
imports of foreign wines have steadily decreased dunng the past 
fifteen years The total annual pioduction of wme m tue United 
States now amounts to about 35,000,000 gallons. 

Gape of Good Hope. 

Pievions to the alteration of the wine duties in 1860, which placed Cape i 
foreign and colomal wmes on a smiilar basis, a consideiable busmess Good 
was devdopmg m the United Kingdom m favour of Cape wmes, Hope, 
especially of those desenptions most resembling the traditional 
port and sheny. The Cape of Good Hope m its geographical and 
dimatic elements greatly lesembles the vme-growmg countnes of 
Europe, and, notwithstanding eertam earthy cnaraetenstics (due m 
the mam to imperfect cultivation) which were inseparable from 
its wines, hade fair at one time to nval the best of its competitors 
north of the equator The equalization of duty, however, has con- 
siderably checked the trade in Great Britain, notwithstandmg the 
SBat improvement which has since taken place m wme-makmg at 
the Cape. 

A'luiralia 

■Wme-produemg has heen prosecuted as an industiy for many Austn 
years m the Australian colonies, and in some instances with con- 
siderable energy. But it has not hitherto developed to any great 
extent^ owmg to the absence of differential duties to favour the 
growers and tiie cost of freight, although from the quality of their 
production they have no reason to dread competition with the 
wme-growers or Europa The Australian colonies (Victoria, South 
Australia, Hew South Wales) have suffered much from want of 
technical knowledge both m vme selection and wme preparation, 
though m both of these branches considerable progress has heen 
made during the last few years Accordmg to Mr J. P. Stow, in 
his History of South Australia, the tentative stage of vine culture 
in that colony has now passed. Good markets for its vintages may 
be expected in Europe as soon as wines of eertam qualities are made 
m sufficient quantities to allow of heavy stocks Deing kept As 
with the growths of Medoc, attempts are bemg made to keep the 
yields of the various vmeyards disfauct, those of Highercombe, 
Auldana, Tmtara, &c., in South Australia being weE known in 
Great Britam, In their principal characteristiia these wines re- 
semble those of France, the red wines bemg intermediate between 
claret and Burgundy, whEe the white wmes, although the fuller 
descriptions come near Sauteme and Chahbs, as a rule take more 
after those of the Ehme. The quantity imported into England 
during 1887 amounted to 168,188 gallons. 

Asia. 

Although holding a position of Ettla importance in wine-grow- Asia, 
ing, as compared with Europe, Asia yields a eertam quantity for 
home consumption. Chief amongst these are tlie wmes of Caucasia 
and Armenia, which, accordmg to Thudicum, are more notable for 
their aleoholio strength than for their colour. Wmes are also 
made in Persia, espei^lym the distnct of Shiraz j these, however, 
xaxely find then way into the market, (H. J. N.) 
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WINKELEIED 


WUTKELRIED, Abnold von The incident with j 
which this name is connected ia, after the feat of Tdl, 
the best known and most popular in the early history of 
the Swiss Gonfederatioa We are told how, at a critical 
moment in the great battle of Sempach, when the Sw^s 
had failed to break the serried ranks of the Austrian 
knights, a man of Unterwalden, Arnold von Winkelried 
by name, came to the rescue. Commending his wife and 
children to the care of his comrades, he rushed towards 
the Austrians, gathered a number of their spears together 
against his breast, and fell pierced through and through, 
having opened a way into the hostile ranks for his feUow- 
eouutrymen, though at the price of his own life But the 
Tell and Wlnkeined stories stand in a ve^ different posi- 
tion when looked at in the dry light of history, for, wMe 
in the former case imaginary and impossible men (bearing 
now and then a real historical name) do imaging and 
impossible deeds at a very uncertain period, m the latter 
we have some solid ground to rest on, and Winkelned’s 
act might very well have been performed, though, as yet, 
the amount of gennme and early evidence in support of 
it is very far from being suflScieut. 

The Winkelrieds of Standi a knightly family 

when we first hear of them, though, towards the end of the 
14th century they seem to have been but simple men 
without the honours of knighthood, and not always using 
their prefix “von.” Among its members we find an Ikni 
Winkelried acting as a witness to a contract of sale on 
May 1, 1367, while the same man, or perhaps another 
member of the family, Emi von Winkelried, is plaintiff in 
a suit at Stanz on September 29, 1389, and in 1417 is 
the landamman (or head man) of Unterwalden, being then 
called Arnold Winkelriet. We have, therefore, a re^ man 
named Arnold Winkelried living at Stanz about the time of 
the battle of SampacL The question is thus narrowed to 
the pomts, Was he present at the battle, and did he then 
perform the deed commonly attributed to him ? involving 
a minute investigation of the history of that battle, to 
ascertain if there are any authentic traces of this incident^ 
or any opportumty for it to have taken place. 

(1) , Evidence of CK-ronisJes.— The earliest known mention of the 
incident is found in a Zurich ehroniele (discovered in 1862 by Herr 
Q. vonWyss), which is a copy, made in 1476, of a chronicle written 
in or at any rate not earlier titan 1488, though it is wanting in the 
16tili-cehtiuy iranscript of another chronicle written hi 1468, which 
up to 1889 closdy agrees with the former. It appears in the well- 
known fmrm, hut the hero is stated to be •' ein ^trdwer man under 
deo Sidgenoaen,” no name being given, and it seems clear that 
his death did not take place at that time. Ho other mention has 
been formed in any of the numerous Swiss or Austrian chronicles 
tfil we come to the book J3e Mdvetise Ongine, written in 1588 by 
BudoJjdi (Jwaltber (Zwm^’s son-in-law), when the hero is still 
nameless, bring compared to Dedus or dooms, bat is said to have 

killed by his brave act Finally, we read the full story in 
the original dfcaft of Giles Tschudi's chronicle, where the hero is 
dearribed as** a man of Unterwalden, of the Wmkelrifid family,” 
this bring expanded in the final leoenaou of the chronicle (1664) 
into **aman of Unterwalden, Arnold von Winokelned by name, a 
brave kniAt,” while he is entered (in the same boob, on tiie 
authority of the “Anniversary Book '* of Stanz, now lost) on the list 
of those who fell at Sempach at the head of the Hidwald (or Stanz) 
men as “Herr Arnold von ‘Wlnckelneti ntter,” this hemg m the 
first draft “Arnold Winckelriet," 

(2) JBdUade ^ — There are several war songs on the battle of Sem- 

pawbi which have come down to ns, but in one only is there men- 
tidn of ’Wlakedried and his deed. This is a long ballad of 67 fouiv 
line flfeitizRs; port of which (including the Wmbelried section) is 
found in the additions made betwSen 1581 and 1646 to Etfcerlin’a 
chmnicle by fit. Berlinger of Basel, end the whole in Werner 
Steiner's chmaicle, (writ^n 1532). It is is^ed on all sides that 
the last stsfuta^i attebnti*« the anthorridp to HalbaUtor of Lucerne, 
** as he oam4 fieoto tSe battite;” is a very late addition. Many 

^ Their history ftom 1248 to 1534 has berii nfinut^y worked out from 
the documents by Harr Hermann von IdebenaU, , in a paper published 
in 1854, and reprinted at Aarau hi 1862^ With ihuch other m^ter, in 
his hook, Amoid vm Wwkelried, sedAe AUt vnd aektA ThitL 


authontiea regard it as made ^ of three distinct songs (one of 
which refers to the battle and Wmkelned), possibly put together 
by the younger Halbsuter (citizen of Lucerne m 1436, died between 
1470 and 1480), though others contend that the Sempaeh-Winkel- 
ned section bears clear traces of having been composed after the 
Reformation began, that is, about 1620 or 1630. Some recent 
discoveries have proved that certam statements in the song usually 
resided as anachronisms are quite accurate; but no nearer 
approach has been made towards fixmg its exact date, or that of 
any of the three hits into which it has been cut up In this song 
idle story appears in its fuU-blown shape, the name of Winckelriet 

(3) iiata qf Those who Fell ait Sempach.— W q find in the “Anni- 
versary Book” of Emmetten in Unterwalden (dxawn up m 1660) 
the name of “ der Winkelnedt ” at the head of the Hidwald men; 
and in a book by Horolanus, a pastor at Lucerne (about 1663), 
that of “Erm winekelned” occurs some way down the list of 
Unterwalden men. 

(4) Futures and Drawings.— In the MS of the chronicle of Die- 
bold Schilling of Bern (c. 1480) there is m the picture of the battle 
of Sempach a wamor pierced with roears falling to the ground, 
which may possibly be meant for Winkelried j while in that of 
Diebold Schilling of Lucerne (1511), though in the text no allu- 
sion m made to any such incident, tiiere is a similar incture of a 
■ma.n who has accomplished Wmkelned’s feat, but he is dressed in 
the eoloors of Lucerne. Then there is an engraving m Stumpfs 

(1648), and, finally, the celebrated one by Hans Rudolph 
Marinpl (1661), which foUows the cliromcle of 1476 rather than 
the ballad. 

The story seems to have been first questioned about 1860 by 
Moritz von Sturler of Bern, but the pubbe discussion of the subject 
ongmated with a lecture by Prof. 0. Lorenz on “Leopold III. 
uno^e Schweizer Bunde,” which he dehvered m Vienna on Maich 
21, 1860. This began the lively paper war humorously called 
“ the second war of Sempach,” in wnich the Swiss (with but raie 
exceptions) maintained the historical character of the feat against 
various foreigners — ^Austrians and others 

Most of the arguments agamst the genumeuess of the story have 
been already more or less directly mdicated. (1) There is the 
total silence of all the old Swiss and Austrian chromclera until 
1688, with the solitary exception of the Zunch chronicle of 1476 
(^d this while they nearly aU describe the battle in more or less 
detail). The tale, as told m the 1476 chronicle, is clearly an mter- 
polation, for it comes immediately after a distinct statement that 

God had helped the Confederates, and that with CTeat labour they 
had defeated the knights and Duke Leopold,” "V^e the passage 
immediately following joins on to the former quite naturally if we 
stake out the episode of the “true man," who is not even called 
Winkelned. (2) The date of the ballad is extremely uncertain, but 
cannot be placed earlier than at least 60 or 70 years after the battle, 
possibly 180 or 140, so that its claims to be regarded as embodying 
an om contemporary tradition are of the sliehtest. (S) Similai* 
feats have been frequently recorded, but m each case they are sup- 
ported by authentic evidenee which is lacking in this case. Five 
eases at least are known * a follower of the count of Hapaburg, in a 
alnrmlah with the Bernese in 1271 , Stnlmger of Ratisbon m 1332, 
in the war of the count of Kyburg against the men of Bern ami 
Solothnm; Conrad Eoyt of Lucerne, at Haney m 1477, Herni 
WoUeben, at Frastenz m 1499, m the course of the Swabian war ; 
and a mau at the battle of Kappel m 1581. (4) It is argued that 
the course of the battla was such that there was little or no chance 
of such an act bemg performed, or, if performed, of having turned 
the day This argument rests on the careful critical nairative of 
the fight constructed by Herr Kleissner and Herr Hartmann from 
the contemporary accounts which have come down to us, m which 
the pnde of the knights, tibeir heavy armour, the heat of the July 
sun, the panic whum befell a sudden part of the Austrian army, 
added to the valour of the Swiss, fully explain the complete rout. 
Herr Hartmann, too, pomts out that, even if the knights (on foot) 
had been ranged m aemed ranks, theie must have been sufficient 
space left between them to allow them, to move their aims, and 
therefore that no man, however gigantic he might have been, could 
have seized hold of more than half a dozen spears at once. 

Herr K Burkli (Der Wahre Winkelried, — die Taktnh der alien 
Hmdiwetaer, Zurich, 1886) has put forth a theory of the battla 
which is, he allows, opposed to all modem accounts, but entirely 
agrees, he strongly mamtaias, with the contemporary authorities. 
According to this the fight was not a pitched battle but a surprise, 
the Austrians not having had tune to form up into ranks. Assummg 
this, and rejecting the evidence of the 1476 ohromcle as an mter- 
olation and fuU of mistakes, and that of the song as not proved to 
eve been m existence before 1631, Herr Buckh comes to the 
startlmg conclusion that the phalanx formation of the Austrians, 
as well as the name and act of ’Winkelried, have been transferred 
to Sempach &om the fight of Bicoooa, near Milan (April 27, 1622), 
where a real leader of ihe Swiss mereenanes m the pay of France, 
Arnold Wmkelned, really met his death m very much the way 
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that Lis namesake perished according to the stow Herr Bnikh 
confines his criticism to the first struggle, in which alone mention 
IS made of the driving back of the Swiss, pointing out also that the 
chronicle of 1476 and other later accounts attribute to the Austnans 
the manner of attack and the long spears which were the special 
characteristics of Svnss wamors, and that if "Wmbelned were a 
knight (as is asserted by Tschndi) he would have been clad in a 
coat of mail, or at least had a breastplate, neither of which could 
have been pierced by hostile lances 
Whatever may he thought of this danng theory, it seems clear 
that, while there is some doubt as to whether such an act as 
Winkelned’s was possible at Sempach, taking into accoimt the 
known details of the battle, there can be none as to the utter lack 
of any early and trustworthy evidence in support of his having per- 
formed that act in that battle. It is qmte conceivable that such 
evidence may later come to light , for the present it is wanting 
A uiJiorities — See hi particular Theodor von Llebenau’s Die Schlaeht bef Smipaeh 
— Oedeniiuch tur fUnfien SSeuIar/eier (1886), pnbllahed at tlie expense of the 
Goyemment of Lucerne. This contains every mention or deacriptlon of the battle 
or of anything relating to It, published or unpublished. In prose or In verse, com- 
posed •ffltliln 800 years after the battle, and Is a most marvellous and Invalnable 
collection of original materials. In which all the evidence for Inkelrled’s deed 
has been brought together In a handy shape. Besides the works mentitmed la 
tlie text, the following are the most noteworthy pamphlets relating to this con- 
troveisy In support of Wlnkelrled's act 6 v Wjss, Leber etna Zilreher-Ckrmit 
aus dem IBtenJahrhtmdert, Zurich, 1862, A Dagnet, “La Question deWInkel- 
rled," In Miuie Neuchdleloit ftir Dec. 1888 , G H Ochsenheln, “Die Winkelrled- 
frage," In Sonniagsbtatt of the Bund newspaper for Jan. and Feb. 187S, A 
Bemonllll, Winhelneds That bei Sempach, Base^ 1886, W Oechall^^Bw Sempaeher 
Schlaehlfeier, Zorich, 1886 . E Secrelan, Sempach et Winlelried. Lausanne, 1888 , 
and the summary in K D&ndliker’s larger Oetchiehte der Saiteeiz, L 610-C26, 
Zurich, 1884 Against Wlnkelrled’s claims we have the remarkable study of 
0 Klelssner, Die QueUta tur Sempacher Schlaeht und die WinLelriedtage, 
GStHngen, 1878, 0 Hartmann, Die Schlaeht bei Sempach, Frauenfeld, 1886, and 
the concise summary of the evidence ^ven by M v StUrler (the first to suspect 
the story) In the Aflerfpar/flrSeAieefe GeacAfcAfa, 1881, 862-894 (W A.B C) 

WINNIPEG, capital of the province of Manitoba, in 
the Dominion of Canada, stands ab the confluence of the 
Red River and the Asamiboine, in 49° 66' N. lat and 97° 7' 
W. long., and 764 feet above the sea Its name is taken 
from Lake Winnipeg (Ojibway, W%n, “ muddy, ” and 
water ”) The waters of the Red River reach the lake 
45 miles north of the city For some five miles north of 
“ the Forks,” as the junction of the nvers was formerly 
called, lay the old Red River colony of Lord Selkirk, 
founded in 1812 (see vol. 2 X p. 316). Five to traders’ 
or colonists’ forts have stood within the city limits: — (1) 
Fort Rouge (1736), of the French voyageura ; (2) Fort 
Gibraltar (1804-16), built by the north-west traders of 
Montreal, (3) Fort Douglas (1813-35), Lord Selkirk’s 
fort; (4) old Fort Garry (1821-36), of Hudson’s Bay 
Company; and (6) new Fort Garry (1836—82). The 
transfer of Rupert’s Land to Canada in 1870 led to the 
formation of the province of Manitoba. Then, too, 
Winnipeg was begun as a village, half a mile norili of 
Fort Garry. The city is built on the prairie; a part of 
the site was svrampy, but is being well drained. The 
city mcludea both sides of the Assiniboine, but on the 
east side of the Red River there is an independent corpor- 
ation, the town of St Boniface, which is virtually a suburb. 
St Boniface, with 1449 inhabitants, was first settled by 
Lord Selkirk’s German De Menton soldiers in 1817. The 
grovTih of Wmnipeg has been remarkable. Living on its 
site in 1871 there were but 241 souls. As Canadian im- 
migration increased the village grew, and in 1873 it was 
incorporated as a city, in the face of strennous opposition 
by the Hudson’s Bay Company. The census of 1881 ^ve 
the city 7986 inhabitants. In the following year Winni- 
peg, as being the central point of the Canadian Pacific 
Railway, which connects the Atlantic and Pacific Oceans, 
became a place of great prospective importance. An 
enormous rise in va.J.ues took place. The population of 
the city doubled in a few months, and the ^dest specu- 
lation took place. This inflation, locally known as “ the 
boom,” caused mnch damage, and in the following year 
the collapse brought down almost all the business men 
of the city. The population diminished very rapidly, 
but has risen again, and is now increasing. The census 
of 1886 gave Winnipeg 20,238 inhabitants. _ The city has 
water, gas, electricity, and ample fire protection, and archi- 
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tecturally presents a fine appearance Mam Street, which 
IS 132 feet wide and block-paved for a mile, is stated to 
be one of the best streets in Canada Being on the eastern 
edge of the prairies, which run for a thousand miles to the 
Rocky Mountains, and standing to the west of the great 
Laurentian formation extending from Montreal, Winnipeg 
IS an important railway centre. The first railway to reach 
the city was the Pembina branch of the Canadian Pacific 
Railway, which connects with the railway system of the 
United States This took place in December 1878. The 
Canadian Pacific Railway has not only its main line now 
running through the city, but five other branches radiat- 
ing from this centre. Forty miles of the Hudson’s Bay 
Railway, to run from Winnipeg to York Factory, are already 
completed, and the Government of Manitoba la construct- 
ing (1888) an independent line to connect with the Ameri- 
can railway system, to be known as the Red River Valley 
Railway The tot^ valuation of property for the city 
for 1887 was $19,392,410, while the exports of the port 
of Winnipeg for the year were of the value of $816,260, 
with $1,929,120 of imports. There are seven chartered 
banks, and many branches of Canadian and English life 
assurance and loan associations are in operation. In 
education Winnipeg is the centre of the Canadian North- 
West The Winnipeg public and secondary schools com- 
pare favourably with those of other Canadian cities, and 
employ 60 teachers, male and female At Winnipeg is 
situated the provincial university, to which are aflfiliated 
four colleges, — St Boniface (Roman Catholic), St John’s 
(Church of England), Manitoba (Presbyterian), and Mani- 
toba medical college The university has been voted 
150,000 acres of wild land by the Dominion Government, 
and has received $85,000 of a legacy from a native of 
Rupert’s Land. There are 24 church buildings in the 
city and neighbourhood. The census of 1886 gives the 
religion of the population as follows — Church of England, 
6962; Presbyterians, 6271; Methodists, 3217; Roman 
Cathohes, 2244. The societies are the historical and 
scientific society, and St Andrew^s, St George’s, St 
Patrick’s, St Jean Baptiste, Scandinavian, and Hebrew 
national societies. Masonic, oddfellows’, and temperance 
or^nizations are strong. There are two hospitals, besides 
a children’s home and maternity hospital Ihe finer build- 
ings and erections are the city hall, post-office, parliament 
buildings, governor’s residence, court-house, college build- 
ings, Hudson’s Bay Company warehouse, Westminster 
hloci^ Cauchon block, and the volunteer monument of 
18 86 o n the City Square, 

WINONA, a city and the county seat of Winona county, 
Minnesota, United States, is situated upon the west bank 
of the Mississippi, on a terrace shghtly elevated above the 
river This terrace is in the bottom-land, which is here 
6 to 7 miles in width between the blufis, which nse 400 to 
600 feet above it The surrounding country is fertile and 
well settled, being devoted principally to the culture of the 
cereals. There are ample radroad communications, and 
the Mississippi is navigable for 160 miles above the city 
Lumber and flour are manufactured largely. The population 
in 1885 was 15,664; in 1880 it was 10,208, one-third being 
foreign-bom. The coloured element was inconsiderable. 

The town was laid out m 1862, and five years later a city 
covemment was organized. In 1860 a large part of the city was 
destroyed by fire, bnt the losses were speedily repaired, and since 
that time the groivth of Winona has been rapid, 

WINSLOW, Edward (1595-1655), was born in Wor- 
cestershire, England, October 19, 1695 He became a 
member of Robinson’s church at Leyden, and in 1620 
joined the " Mayflower ” company of pilgrims with his wife 
and brother, being one of the party which discovered 
Plymouth Harbour. His wife died soon after their ajri'ral, 



614 WIN — WIE 


and his marriage mth Mrs Susanna White waa the first 
marriage in Plymouth colony. He was chosen a magis- 
trate in 1624, and governor m 1633, 1636, and 1644, 
when Bradford, the usual governor, “ by importumty got 
ofE." He made several voyages to England as the colony’s 
agent. Returning to England in 1649, he remained until 
1655, when Gromwell sent him on a mission to the West 
Indiea He died on the voyage, May 8, 1655. 

lYmsloVs portrait is in the gallery of the Pilgrim Society at 
Plymouth Wmsor {Farmtive aivA Cnlteal History of the United 
Stales, 277, and autograph at page 268) gives a copy of it as “ the 
only authentic likeness of any of the * Mayflower ’ pilgrims *’ The 
list of his wntmgs is given in the same volume See also Allen’s 
Anterimn Biography, and Belknap’s American Biography 

WIITTER, Pjeter (1754-1825), dramatic composer, 
was bom at Mannheim m 1754 {or, according to other 
accounts, in 1758). He received some mstiuctiou from 
the ahbd Yogler, but so little that he may be almost con- 
sidered as self-taught. After playing in the “kapelle” 
of the elector Karl Theodor, at Munich, he became in 
1776 director of the court theatre When Mozart pro- 
duced his Idomeneo at Munich in 1781, Winter, annoyed 
at his success, conceived a violent hatred towards him , 
yet his own popularity was both brilliant and lasting, and 
of more than thirty operas written by him between 1778 
and 1820 Tery few were unsuccessful, though, through 
lack of dramatic power, none have survived him His 
most popular work, Das unterbrockene Opferfest, was pro- 
duced in 1796 at Yienna, where iu 1797-98 he composed 
DU Pyramiden von Babylon and Dm Labyrinth, both 
written for Mm by Schickaneder in continuation of the 
story of Mozart’s Zauherfiote. While in Yienna Winter 
grained Ms spite against Mozart by propagating soan- 
dalous and utterly baseless reports coneermng his private 
Efe. He return^ to Mtmich in 1798. Five years later 
he visited London, where he produced Gcdypso in 1803, 
Proserpina in 1804, and Zaira in 1805, with great success. 
His last opera, Sdnger und Schneider, was produced in 
1820 at Munich, where he died October 17, 1825. Besides 
his dramatic works he composed soma effective sacred 
musi<^ inclt tding twenty-sis: masses. 

WHffTERTHIJE, a flourishing industrial town in the 
Tbs6 valley, canton of Zmrieh, Switzerland. It is 1450 
feet above aea-level, and has a rapidly increasing population 
gn 1870, 9404; iu 1880, 13,695; in 1887, 16,616), all 
wnnaa-speaking and nearly all Protestanta It is the 
{Knnt of junction of eight lines of railway, and is therefore 
of considerable commercial importance. Its main iu- 
dnstries are cambric-weaving, cotton-printing, the manu- 
Istji^uKecI machinery, and wine-growing, Stadtberg being 
beat variety of wine grown in the neighbourhood of 
li*e io^tFU. It is a modem well-built town with a flue 
town-hall and well-arranged school buildings. It was 
jftwmerly very wealthy and thriving, but bas suffered 
severely from the disastrous finaneiai enterprise of the 
Hation^ Railway of Switzerland which ib promoted. In 
1878 it had to sell its property in that line, and from 
1881 to 1886 it was in great difBcultiea in the matter of a 
loan c€ nine million francs guaranteed in 1874 by the town, 
t(^^eth«r with three others in Aargau, to that iU-fated rail- 
way, As tha three co-guarantor tbwns were unable to pay 
theh Bhor% the vriiole burden fell on 'Winterthur, which 
has stringglfid valiantly to naeet its liabilities, and has been 
heaped l:y larg^ loans from the cantonal and federal 
Qoyemmenta. 

The of yitadamm (Celtid dur, water) was a 

lirile jsjrflt-eaSt of present town, at me vlace now known as 
Ober-Wmteranr, It W«a thatm »lfi Bariliftrti IL, duke of 

^fiinamiia, XI. k% ftf ‘Ibitoffiireno Bu^widy, 

It was practically rtforandea in the Vsfley ih IIOT by the coante of 
Kyboijg', who ^nted it great Hberfy and prfviletfes/niaiihg'it the 
seat of their distnot court for the Thur^, ^-fowitsmen. 


m their zeal for additional power, overthrew the castle of the counts. 
In 1264 the to'wn passed with the rest of the Kyburg inheritance to 
the Hapsburgs, who showed very great favour to it, and thus secured 
its imawerving loyalty. In 1292 the men of Zurich were beaten back 
m an attempt to take the town. For a shoit tune after the out- 
lawry of Duke Frederick of Austna, it became a fine imperial city 
(1416-42) , but after the conquest of the Thurgau by the S\mss 
confederates (1460-81) Wmtertbur, which had gallantly stood a 
nine weeks’ siege, was isolated m the midst of non-Austrian tem- 
tory. Hence it was sold by the duke to the town of Zurich in 
1467, ite rights and liberties bemg reseived, and its history smee 
then has been that of the other lands ruled by Zmich In 1717- 
26 Znneh tried hard by means of heavy dues to crush the rival 
silk and cotton rndnstriea at Winterthur, which, however, on the 
whole very successfully mamtained its ancient nghts and liberties 
aj^unst the encroachments of Zurich. 

J. C TroU, Qetdu d. Siadt Winleithui, 1840. 

WINTHROP, John (1587-1649), was born at Groton, 
Suffolk, England, January 12, 1587. He graduated at 
Trinity College, Cambridge, about 1605, and was bred to 
the law. He became a Puritan, and in 1629 was made 
governor of the Massachusetts Bay Company. The next 
year he headed the great emigration to Massachusetts, 
landing at Salem and settling at Boston. The remainder 
of his life was closely identified with the history of Ms 
colony. He was re-elected governor until 1634, and 
afterwards in 1637-40, 1641-43, and 1646-49. He died 
at Boston, March 26, 1649. 

The tenderness and gentleness of Winthrop’s nature are beyond 
dispute; even such pohtical opponents as Vane retained their 
pemonal friendship for him These quahtias, however, were sup- 
plemented by a decided antipathy to democi*acy in every form, 
which made him the best of civil leaders for the supporters of the 
ecclesiastical system of early Massachusetts A vigorous, perhaps 
captious, statement of this side of his influence will be found in 
Brooks Adams’s Bmancipation of Massachusetts His lAfs and 
lA^tats have been edited by hia descendant, R. C. Winthrop, Has 
Jostrml has been edited by James Savage, who has ^ven it the 
more appropriate and exact title of The History of 2mo England, 
t6SO~1649 The Wivfhrw Bapers are m the Collections of the 
Massachusetts Historical Society. Winthrop’s descendants have 
been numerous, and have included on unusual number of men and 
women of marked abihty; see Whitmore’s on the Winthrojo 
Family. One of them, Theodore Wmthrop (1828-1861), of Hew 
Haven, was one of the earhest vietiins of the civil war 

WINTHROP, John (1606-1676), son of the preceding, 
was born at Groton, England, February 12, 1606. He 
graduated at Trinity College, Dublin, studied law at the 
Inner Temple, London, and then travelled on the Con- 
tmeni^ seeing some mihtary and diplomatic service. In 
1631 he followed hia father to Massachusetts, being made 
a magistrate in 1633. Returning to England, he obtained 
a commission as governor of Connecticut under the Say 
and Sele patent, and sent out the party which put up the 
fort at Saybrook, at the mouth of the Connecticut river. 
In 1645 he obtained a title to lands in south-eastern 
Connefiticut, and founded there the present city of Hew 
London. Connecticut made him. a magistrate in 1661, 
and elected him governor annually from 1657 until his 
death. He was the agent who obtained for the colony the 
dmrter of 1662. He died at Boston, April 6, 1676. 

All of the fether’s fine qualities, and more, came out m the son. 
The father has had a few unfavourable entios ; the son has always 
been looked upon as the flower of American Puritanism. Even the 
son, however, was only the representative, in obtaining the charter, 
of a knot of able and determmed men, who had clearer notions of 
the commonwealth life at which they were aiming; and the 
governor does not seem to have approved all of their somewhat 
rous proceedings in putting it into effect Physical science 
strong attractions for Wmthrop. He was ope of the first 
members of the Eoyal Society, and was , constantly interested in 
mines and mining in Hew England. The au'ftorities for his hfe 
are those given in the preceding sketch. 

WIKTOH, or Wyntoun, Andrew of. See ‘Wyntoun. 

WERE. The phyeioal properties requisite to make 
useful wire are poas^sed by only a limited number of 
metals and tneiallic aRoys. The metals must in the fi,rst 
place be ducfale ; and, furtber, the wire when drawn out 
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must possess a certain amount of tenacity, tlie quality on 
which the utihty of wire principally depends The metals 
suitable for wire, possessing almost equal ductility, are 
platinum, silver, iron, copper, and gold; and ifc is only 
from these and certain of their alloys with other metals, 
principally brass and bronze, that wire is prepared. By 
careful treatment wire of excessive tenuity can be pro- 
duced. Dr Wollaston first succeeded in drawing a platinum, 
wire ^^ch in diameter by eucasmg a fine platinum 

wme within silver to ten times its diameter The cored 
wire he then reduced to inch, and by dissolvmg 
away the silver coating the platinum wire inch 

thick only remained. By continued treatment in this way 
wires of platinum used for spider-lmes of telescopes are 
now obtained of such 
extreme tenuity that 
a mile length of the 
wire weighs not more 
than a grain , and it 
IS said that platinum 
wire has been made 
which measures not 
more than j e^^al to less than the fifty-thousandth 

part of an inch. The accompanying table shows the com- 
parative tenacity of the wire of metals and metaUic alloys. 

Wire was onginally made by beating tbe metal out into plates, 
wlueh were th.eii cut into continuous strips, and aftenvards rounded 
by beating The art of wire-drawing does not appear to have been 
known till tbe 14tli century, and it was not uitroducod into England 
before the second half of the 17th century. Wue is usually drawn 
of cybndncal form, but it may be made of any desired section by 
varying tbe outlme of the holes in the draw-plate through which 
it is passed in. the process of manufacture The draw-^ate is a 
disk of hard steel pierced with a senes of holes corresponding in 
aperture with the si/e and section of the wiie to be made The 
holes are funnel-shaped, bemg widest at the side where the metal 
enters, and. tapeiTng to their small diameter at the face where the 
wire 13 drawn away The excessive fnction, which is partly relieved 
by lubncants, causes a rapid enlaigement of the holes, and where 
great uniformity of size is required, as in the case of fine gold, silver, 
and platinum vare, perforated rubies or similar bard atones ore fitted 
in the draw-plate. The draw-plate is mounted m the draw-bench, 
which IS provided with a reel on which the wire la wound, and in 
drawing down to smaller dimensions it passes through successive 
amsller holes in the draw-plate — one at a time — and is wound on 
another reel or frame on the bench. Dunng the drawing the wire 
requires to be annealed moie or less frequently according to the 
nature of the metal under tieatmeut Tho ductihty of tbe metal 
and the diameter of the wire operated on determine the rapidity 
with, which the wire can be drawn iron and brass travel at rates 
vomng from 12 to 46 inches per second, while gold and silver wires 
of fine section may be drawn through at 60 to 70 luclies per second. 
Stout iron wire down to a section of i inch or thereby is made by 
rolhng bars of fine fibrous metal in a roUing mill, m the same way 
as nail rods, small bars, and angles are roUed The thinner wires 
are drawn from these stout wires by tbe oi*dinary process of draw- 
ing Iron requires repeated annealing in tbe process of attenuation, 
and to preserve it from oxidation it is treated with a scour-bath, 
consisting of dilute sulphunc acid and a proportion of sulphate of 
copper The minute film of copper thus deposited on the wire not 
only prevents oxidation, but also favours tbe drawing by lessening 
the friction in passmg through the dmw-plate. Much of the iron 
wire which is to be used in exposed situations is further protected 
from oxidation by a covermg of zmo in the so-called galvanizing 
process 

In commerce the sizes of wire are estimated by cei*tain more or 
less recognized standard wire gauges The most commonly quoted 
is the Birmingham wire gauge It gives forty measurements, which 
bear no definite relation to each other, ranging from the largest 
2Jo 0000— '464 inch to iSTo 86— 004 inch. Sir Joseph Whitworth 
in 1857 proposed a standard wire gauge which is coming to be 
generally recognized Hia measnremente range from half an inch 
to one-thousandth of an inch by regular gradations of one- 
thouflondth. Beginning at the smallest, No. 1 is 001 inch, 2 - *002 
inch, 10— ’010 moh, and so on* larger breaks being made m the 
scale as the size increases, but the number and ratio continuing the 
same till it ends at No. 600— 600 inch. In America a standard 
wire gauge, proposed in 1864 by Messrs Brown and Sharpe, of 
Providence, R I., is now extensively recognized. In it the grada- 
tions are uniform, increasing in geometric ratio, so that the Sze of 
each successive number is fouud by multiplying the preceding by 
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1 123 The standard is calculated from wire No 86, which in tha 
American gauge represents a diameter of ’005, while in the Buming- 
ham gauge No 36 is equal to 004 inch 

It must be obvious that the uses of wire are multifarious and 
diverse beyond all enumeration It forms the raw material of 
important manufactures, such as the wire-net industry, wire-cloth 
making, and wire-rope si>mmng, lu whieli it occupies a place ana- 
logous to a textile fibre Wire-elotli of all degrees of strength and 
fineness of mesh is used for sifting and scieening machinery, for 
draining papei pulp, for w indow screens, and for many other purposes 
Yast quantities of copper and iron wire are employed for telegraph 
and telephone wiies and cables, and as conductors in electne light- 
ing It 18 in no less demand for fencing, and much is consumed 
in the construction of suspension budges, and cages, &e In tha 
manufacture of stimged musical instruments and philosophical 
apparatus WHO IS again largely nsed Among its other sources of 
consumption it is sufficient to mention pm and hair-pin making, 
the needle and fish-hook industiies, nnil, peg, and nvet making, 
and carding machinery, hut indeed there aie few industiiea into 
uhieh wire does not more or leas enter 

WIEE ROPE. See Rope, voI. xx. p 846 

WISBECH, or Wisbeach, a municipal borougli, market- 
town, and seaport of Cambridge, England, in tbe Isle of 
Ely, is situated on tbe river Nene, on the Wisbecb Canal, 
by which there is connexion by the Ouse with Hertford, 
and on branches of the Great Eastern and Midland Rail- 
ways, 40 miles north of Cambridge, 21 east-north-east of 
Peterborough, and about 90 from London. It possesses a 
spacious market-place, a handsome crescent, and several 
good streets There is a public park, 18 acres in extent 
The greater part of the town is situated on tbe south side 
the river, which is crossed by an iron bridge. The church 
of St Peter and St Paul is very singularly constructed, 
having two parallel naves, two aisles, and two chancels, 
with a large square tower at the west end, originally 
dating from the 12fch century, but almost entirely recon- 
structed about the close of the 15 th century. The church 
contains some semicircular Saxon arches as well as some 
traces of Early Norman. Among the other pubhc build- 
ings are the com exchange (re-erected 1811), the pubhc 
Imllj the custom-house, the new cattle marked the work- 
ing men’s dub and institute, and the museum and literary 
institute, with a hbrary of 12,000 volumes and a fine 
collection of Roman reinaina and other antiquities Be- 
sides the Cambridgeshire Hospital (1873) and the twelve 
corporation almshouses there are a large number of other 
chanties. A grammar-school was established in the middle 
of the 16th century, and provision was made in the charter 
of Edward VI. for its continuance A Gothic monnment 
was -erected here to Thomas Clarkson, the anti-slavery 
orator, in 1881. Vessels of 600 tons burden enter 
the port, and extensive wharfage has been erected at a 
cost of ^60,000 The number of vessels that entered the 
port in 1886 was 294, of 50,721 tons, and the number that 
cleared 286, of 60,812 tons. The chief imports are com, 
potatoes, wool, timber, and iron, and the exports agricul- 
tural produce and salt. In the neighbourhood immense 
quantities of fruit are grown, inclnding apples, pears, plums, 
gooseberries, and strawberries. Potatoes, asparagus, and 
other vegetables are also largely grown for the London 
market The town possesses agricultural implement works, 
coach-building works, breweries, ropeworks, planing and 
sawing nulls, and com and oil-cake mills, many of them 
driven by water, and others by steam The town is divided 
into two wards, and is governed by a mayor, six aider- 
men, and eighteen councillors. It has a separate commis- 
sion of the peaca The corporation act as the urban 
sanitary authority. Water is obtained from chalk springs 
near Norfolk The population of the municipal borough 
in 1871 was 9362 and in 1881 it -was 9249. 

Wisbeeh was most probably a fort of the Bomans, who it is sup- 
posed constructed the nver banka in tlie neighbourhood. It takes 
its name from the nver Ouse (A^se). It a first noticed in 664, 
in a charter of "VYulfhere, son of Penda, In the early part of the 
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lltli centtiry it was given, by Oswy and Leoflede to the convent of 
Ely, on the admission of their son Alnwn into that monastery. 
After the snhingation of the Isle of Ely William erected a strong 
castle at 'Vyisbech to hold the district in subjection. At Domesday 
the manor was held by the abbot of Ely, and possessed extensive 
fishenes, especially of eels. In 1190 Kichai'd I |franted to the 
tenants of the manor exemption from tolls at all fairs and markefa 
in England, a pnvilege conhnned by King John, who m 1216 visited 
the town. In 1236 the town and a great part of the castle wm 
destroyed by an inundation, and the castle lay in nuns till the 
16th century, when Morton, bishop of Ely, erected a new building of 
brick for an episcopal residence In the xeign of Elizabeth it was 
appropriated to the confinement of state prisoners, among others of 
EoW Cateaby. During the Protectorate it was purchased by 
Thurloe, afterwards secretary of state, who in 1660 erected an en- 
tirely new one from desi^s of Inigo Jones, when some Roman 
hncks were discovered. On the Restoration it again, came into the 
possession of the bishops of Ely, who sold itin 1798, and all remains 
of it have now disappeared. Anciently the town possessed eight 
guilds in addition to that of the Holy Thinity, to which they were 
subordinate. This guild received royal sanction from Richard II 
in 1898, and held its last meetmg in 1657. The town received a 
charter of incorporation from Edward VI, in 1649, which was re- 
newed by James 1 in 1611, and confirmed by Charles II, in 1669, 
remaining in force till the passmg of the Municipal Act. 

See Wataon'a EUlorieaX Accottni (ff Wtalech, 1827 ; Mittary of ^Yi»^ec^^ 1883; 
and "Wisbech Castle,” In Journal (tf Brit Arch Asm , 1879. 

yflBBY, a picturesque old town on the west coast of 
the Swedish island of Gotland It has a considerable 
trade, but does not occupy half the space enclosed within 
its old walls, which, with their towers, stiK survive. These 
walls, which were built partly on the site of older struc- 
tures, date from the thirteenth century. The vacant spaces 
of the town are used as gardens, in some of which are fine 
ruined churches. The church of St Mary (built 1190- 
1225) is used as the cathedral Of the ten ruined churches 
the most interesting is that of Bt Nicholas, partly in the 
Komanesque partly in the Gothic styla In 1880 the 
population of the town was 6924. 

In the Middle Ages Wisby was a port of the Hanseatic League, 
and a great centre of trade. Its we^th was so celebrated that in 
an old aallad the people were raid to play with the choicest jeiwels, 
and the women to spin with golden distafla. All the principal 
nations of Europe had representatives at "Wisby, and some of its 
beautiful churches were built ^ foreign residents In 1361 it was 
attacked and plundered by King "Waldemar III. (Atterdag) of 
Denmark:. It never recovered from this blow, and when, in 1646, 
Gotland was finally united to Sweden by tba treaty of Bromsebro 
Wisby had altogether lost its mportance. 

"WISCONSIN, one of the North-Eastern Central States 
of the American Union, has the parallel of 42“ 30' N. lat. 
fw its BDutheru limit, I^ke Michigan for its border on 
the E., TAk q Superior on the N., and the MissLssippi on 
the'W. Michigan on the E., Minnesota and Iowa on the W , 
and on the S. oore Its neighbour States. Its area, 

exchisive of water surface, is estimated at 64,450 square 
miles. Us length from north to south is 300 miles, its 
breadth 250 miles ; its lake shore-line exceeds 50Q n^es. 
Its surface contours are gentle and pleasing. The lower 
parts of the State He about 600 feet above the sea, tiie 
hipest summits about 1800 feet Few peaks rise more 
than 400 feet above their bases, and abrupt elevations of 
more than 200 or 300 feet are not common except along 
the MissisaippL The State is merely a swell of land 
between three notable depressions, — the basins of Lake 
Michigan, Lake Superior, and the MississippL The summit 
of the swell lies within 30 miles of Lake Superior, whence 
there is a rapid descent northward, with gentler declines 
to the south-east'and south-west, separated by a low swell 
extending fpopa the summit southwa^ into Illinois. This 
is trav^ed in the south-central portion bf the State by a 
remarkable diagon^ valley, occupied by Green Bay and the 
Pox and "Wisainam riverOji cutting it dpwn tO' within about 
200 feet of the l^e Ifevds. The easterly slope is traversed 
tongitudinally by a ridge of Niagara limtefeone, running 
learly parallel to the slmre Lake Michigan, at an 
ivarage distance of about 30 miles. 
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The greatest topographical interest — and it is very con- 
siderable — lies in the minor surface features. The ice of 
the Glacial penod invaded in force the eastern and 
northern parts of the State, while an area of 10,000 square 
miles in the south-western portion was left untouched 
Flowing but very irregular contours, accented by morainic 
peaks and ridges, by gravel knolls, and by domes of drift, 
mark the former area ; while deep dendritic valleys, 
erosion clifEs, and castellated outliers give more striking 
relief to the latter. About 2000 minor lakes dot the 
eastern and northern portions, all lying within the glaciated 
area, and caused by the irre^ar heaping of the drift, or 
by the erosion of the glaciers Numerous waterfalls occur 
in this portion, likewise due to the disturbance of the river- 
courses by tbe ice incursion. None occur in the un- 
glaciated area. 

Qeology.— The geological structure of tbe State is unusually sym- 
metrical (see general geological map in Plate XV.) It has for its 
nudeus a great mass of the most ancient crystalline rocks (Archsean) 
This nucleus occupies the north-central portion of the State, and 
about it are wrapped successive layers of later-formed rocks, lying 
concentrically upon each other, and occupying all the rest of the 
State. The ancient nucleus consiste of granites, gneisses, syenites, 
and various highly crystallme schists. These are warped, contorted , 
and twisted among themselves m the most intricate fashion, and, 
smce their onginal upheaval, have been extensively cut away, 
exhibiting what was formerly the interior of a much distorted mass 
Whether this was ongmally sedimentary or igneous is undetermined, 
so great are the vicissitndes it has suffered since its ongmal forma- 
tion. It la extensively traversed by dykes and vems. As jet it has 
not proved to he productive in minerals of notable commercial value, 
but affords a wealth of the finest of building matenah This forma- 
tion is confidently referred to the Lauxentian age, and ranks among 
the earliest known formatioiis. Around the herders of this nucleus, 
though not akiTtiM it contmuonsly at the surface, are tracts of 
Huroman rooks, For the greater part these lie in hi^ly in^ed 
beds, and exhibit evidence of much disturbance smce their original 
formation Where they come in contact with the Leurentiau 
nucleus, they show, by their unconformity to it, and the erosion of 
the strata at the contact, that a vast but unknown interval of time 
separated the two formations. Qhe Huronian rocks are chiefly 
quartzites, with which are associated qnartz-porphynes and various 
mates and schists, together with layers of i^eous rook, either 
formed at the same &ne with other members of the senes, or 
subsequently intruded. They embrace also, especially in the north- 
eastern and northern portiona of the State, and extending mto the 
upper pemnsula of Imohigan, valuable beds of iron-ore, as well as 
beds of carbonaceous material. The amount of carbon oontamed 
is large, hut unfortunately impure and in the graphitio condition 
Lunratone also occurs, among the most ancient ot its kmd. The 
quartzites of Barron county embrace deposits of pipestone, which 
also occurs in the Baraboo quartzite, but leas notably. Several 
isolated knobs of quartz-poiphyry m central Wisconsin are referred 
to this formation, and are "being extensively utilized for building 
matenal, paving, and macadamizing Apart from the igneous 
beds, the members of this series were ongmallv sediments, and 
even now show clearly their fragmental origin The thickness of 
the Huronian beds reaches at least 18,000 feet. Overlying the 
Huronian rocks in tbe north-western part of the State is an im- 
mense senes of igneous beds, sandwiched between which, and also 
overlying which, are layers of sandstone, shale, and conglomerate, 
the whole constituting the great copper-beanng (Keweenaw) forma- 
tion of Lake Superior. This crosses the entire north-western 
comer of the State. The strata are bowed downwards, forming a 
great trough, the axis of which stretches from near the month of 
the Montreal river to the St Croix. The igneous beds were formed 
by great outweJlings of molten msrtter, which spread widely over 
the surface, following each other at longer or shorter intervals, as 
! shown by the presence or absence of intervening deposits or by 
erosion. The copper of the formation appears to have been brought 
1 up by these igneous ejections, and to have been subsequently con- 
rantrated by percolating water in the vesionlar portions of the old 
lavas, or in the intervenmg sandstones or conglomerates, or m 
fissures traversing the beds, — all these forms being present The 
formarfon in Wisconsin has not yet proved suflBciently nob to pay 
the expense of mining The thickness of this formation is truly 
stmendous, estimates rangmg from 56,000 to 46,000 feet. 

The preceding formatioiis are found tilted at various angles, 
those which follow he nearly flat. The Potsdam sandstone, next 
in Older, Testa upon aJl of these at points, coming in contact with 
different ones in different places, The wear which they had suffered 
before it was placed upon them indicates a long interval of time. 
The Ihiokness of the jPotsdam is very irregular, owmg to tbe tra- 
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even •worn surface of tliese underlying formations. In places it is 
upwards of 1000 feet deep Being an open-textured water-bearing 
formation, dipping south-eastwara and soutb-westward from the 
cential axis of the State, and embracmg and being overlaid by im- 

K )ns beds, it famishes many fine-flowing wells to the districts 
nng Lake Micbi^n and the Mississippi. Some of its beds 
supply excellent building matenal, though in general it is not 
sufficiently firm The Potsdam sandstone forms a broad irregular 
crescentic belt, sweepmg around the southern border of the Archaean 
nucleus It also skirts the northern side in the Lake Superior basin. 
Overlymg the Potsdam sandstone is a stratum of impure Magnesian 
Limestone, ranging from 60 to 250 feet m thickness It forms the 
surface rock in an irregular ragged belt, stretching from the St 
Croix southward along the Mis^sippi, and south-easterly to the 
south -central part of the State, and thence north-easterly to the 
upper penmsnla of Michigan Small quantities of the ores of lead, 
iron, and copper are found in it, and certein portions furnish an excel- 
lent hmlding stone Overlying this, the Lower Magnesian Lime- 
stone, IS an irregular stratum of nearly pure sandstone (St Peter’s), 
ranging from a few feet to upwards of 200 feet in thickness. It is 
composed of nearly pure grams of quartz, and from the absence of 
cementmg matenal generally crumbles with ease, though in excep- 
tional places it is suffiaently hard to be used as a buflding-stone. 
Being porous and gently dipping between impemons beds, it sup- 
plies some of the meat artesian iountains in the State Its purer 
portions afford sancL I 

Upon the St Peter’s sandstone rests a senes of limestone beds, 1 


the lower part of which is known as Trenton, the upper as Galena. 
Their muted thickness vanes considerably, averaging about 250 feet 
In the Boutb-westem part of the State they have melded large 
quantities of lead and zinc ores, and some copper The formation 
occupies a small area in the north-west of the State, a large area in 
the south-west, and a belt stretching from south to north through 
the vtJdeys of Rock nver and Green Bay 

Overlying the above limestones is a stratum of about 200 feet 
in thickness, composed of clay, earthy, and calcareous shales 
(Hudson River). This is a soft formation and easily eroded, and 
hence occnpies little area at the surface It forms a narrow north- 
and-south belt on the eastern margin of the Green Bay and Rock 
river valley It has little economic value. At a few points on 
the surface of these shales there are accumulations of a peculiar 
Oolitic iron ore (Clinton), popularly known as “seed” or “shot 
ore,” from its concretionary structuie. Its highest development is 
at Iron Ridge in Dodge county, where its thickness ranges from 16 
to 26 feet. It is a soft ore, lymg in regular horizontal beds, is 
quarried with great ease, and yields about 45 par cent of metallic 
iron. 

The next formation is a thick limestone stratum (Niagara), rang- 
ing from 400 to 800 feet. The different portions vary greatly m 
texture and purity, some being very fine-gramed, others of admir- 
able granular tesrture, and others uneven, cavernous, or full of 
chert nodules. It furnishes excellent building rock, and quicklime 
of high quality. The formation occupies a broad tract adjacent to 
Lake Mi^gan, reaching from the southern line of the State to the 
head of the Green Bay peninsula. It also ca^ the elevated mounds 
in the soulh-weat of the State. The Lower Helderbeig limestone, 
which attains great thickness farther east, is barely (indeed, some- 
what doubtfully) represented in the State by some thin shaly 
beds of limestone found north of Milwaukee. The remainder of 
the normal Sdnnan beds and the Lower Devonian formations are 
not represented in the State, but just north of Milwaukee is a small 
area of hmestone which represents the Hamilton penod (Middle 
Devonian), a portion of which possesses hydraulic properties of a 
high degree of excellence, and is the basis of an important industry. 

From middle of the Devonian age until the ice incursion of 
the Glacial penod, Wisconsin appears to have been a land surface, 
subjected to erosion, which developed the hiUs and valleys that 
diversify its surface, except as they were modified by the invading 
ice As previously indicated, the ice of the Glacial penod over- 
rode the northern and eastern portions of the State, while it left 
about one-fifth of the State in the south-west untouched. The 
paths of the invading ice were determined by the great valleys of 
Lake Superior, Lake Michigan, and Green Bay, aided by the divert- 
ing influence of the intervening heights There appear to have 
been two important invasions, — the earlier covermg the larger area, 
while the later exhibited the more forceful action There were also 
minor episodes of glacial advance and retreat. Both spread out an 
irregular sheet of mixed rock dehna, partly derived from the old 
decomposed surface, and partly produced by the gnuding action of 
the glaciers themselves. The underlying rock was smoothed, 
scratched, and polished, and in some moderate measure filed down 
by lie overriding icse. A remarkable ebam of hills formed about 
the edge of the ice (the Kettle moraine) constitutes an interesting 
feature topographicmy and geologically It forms a part of an 
extensive senes of terminal moraines that stretch from the Atlantic 
to the Saskatchewan. , , , 

Noiis —The soils of the State are vaned. Those of the dnft- 


jiart loamy clays and san^ loams of a high degree of fertikty and 
permanence. In the south-west a considerable portion of the soils 
are denved from the decomposition of the underlying hmestone, 
and are highly fertile and easily tilled In the central portion 
there is a considerable area underlaid by the Potsdam sandstone, 
from which sanc^ soils, of relatively low fertility, have been derived 
Vegetatimi —The greater part of the State was originally covered 
by forest, hut in the south and west considerable areas of praines 
were found interspersed ivith woodlands The prevalent trees of 
this r^on are the oaks, poplars, hickories, and their usual associ- 
ates. Along the eastern border of the State, except at the very 
south, 13 an extensive tract of heavy timber, in which maple, elm, 
ash, and their usual associates predominate Towards the north 
the pines, hemlocks, and spruces come in The north part of the 
State was originally covered by an almost unbroken forest, com- 
posed of groves of pine, of hard wood, and of a promiscuous 
mixture ot species embracing both coiufers and deciduous trees 
This constitutes the great lumber region of Wisconsm. 

Cliimie, — Ljing between 42^“ and 47“ N lat , and near the 
centre of the continent, Wisconsm has a typical temperate con- 
tinental climate. Its summers are warm, and diversified by short 
rains and clear skies ; its winters are somewhat severe hut rela- 
tively dry and stimulatmg, and are less chilly than more humid 
atmo^heres at similar or even higher temperatures. Tlie average 
rainfall is about 30 inches The mean summer temperature vanes 
from about 70“ in tbe south to about 60" in the north ; the mean 
winter temperature vanes from about 26" in the south to about 15“ 
m the extreme north. The great lakes produce a marked effect on 
the seasonal temperature of the State, elevating it in winter and 
depressing it in summer, so that the snmmer isotherms mn from 
the north-west to south-east, forced south by the cooling influence 
of the lakes , while those of the winter run from south-west to 
north-east, forced north by their warming influence As a result, 
productions requiring a high summer tei^erature floimah in the 
south-western and central portions of the State, but are precarious 
in the vicinity of the lakes, while fruits and crops requiring milder 
winters and more equable temperatures can he produced near the 
lakes, but are uncertain away from them (TOG) 

Filiation — In 1840 Wisconsin Territory had a population of 
80,945. The accompanying table exhibits tbe population from 
1850 to 1880 The State census of 1 885 gives the number as 

1,663,428. The Federal — Density 

census of 1880 showed Population 

1,309,618 whites, 2702 „ | , T; “ Square 

coloured, and 3161 Indians. _ Total. Males. Females MUe 


Population I 

Total. 

Ifales. 

Femalea 

805,301 

776,881 

1,064,670 

1,316,407 

104,716 

407,449 

su,m 

680,069 

140,676 

368,432 

609,784 

686,428 


whole, of whom 184,328 , 

enmft from the German empire, 66,284 from the Scandinavian 
countries, and 78,067 from Great Bntain and Ireland 

Oilies — In 1886 Milwaukee bad a population of 168,509, Osh- 
kosh, 22,064; La Crosse, 21,740; Iku Claire, 21,668; Racine, 
19,636, Fond du Lac, 12,726; Madison (the State capital), 12,064; 
Sheboygan, 11,727 , Appleton, 10,927 ; and Janesville, 9041. 

AgrmiUure — By the United States census of 1880 Wisconsin 
bad 184,822 farms, embracing 16,858,118 acres, of which 9,162,628 
acres were improved land. Of these farms 122,168 were cultivated 
by the owners and 12,159 were rented. The State census of 1886 
estimates the total number of persons engaged in agriculture at 
832,500, and tbe value of farms and agticultoral products at 
$568,187,288 The produce is eatimatod approximately as fol- 
lows •— wheat, 21,000,000 bushels, Indian com, 87,700,000, 
oats, 48,000,000 , barley, 11,600,000 ; rye, 2,100,000; potatoes, 
11,700,000 , hay, 2,300,000 tons ; sorghum, 699,000 gallons , 
apples, 1,671,000 bushels; hemes, 71,000 bushels. 29,500 acres 
of tobacco produced nearly 29,696,000 & (this is in demand for cigar 
wrappers) Of cheese nearly 83,480,000 ft were produced, and of 
butter 86,240,000 ft Thera were in 1886 about 889,000 horses, 
1,266,000 cattle, 6700 mules and asses, 917,000 sheep and lambs, 
and 777,000 swine , , . « 


estate and machinery used in manufacturing was over $88,000,000 ; 
stock and fixtures over $24,000,000 ; value of manufactunng estab- 
hahments and their products, $193,700,000. There were about 
68,600 men employed. The lumber, shingles, and lath manufactured 
amounted to $27,1 13,000 , milhng (mcln^ng all flour manufactured 
from cereals), $19,870,000, wooden artieles, $18,719,000 ; iron 
products and manufectured artieles of iron, $10,800,000 ; beer, 
more than 1,445,000 barrels, valued at $9,081,000 (over 75 per cent, 
of this coming from the great brewing city of Milwaukee) ; manu- 
faetured artieles of leather, $8,629,000 ; waggons, carnages, and 
sleighs, $4,678,000 ; paper, $^804,000 ; woollen fabnes, $618,000 ; 
cotton fabrics, $666,000. The census of 1880 valued the slanghtor- 
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ing and meat-packing product at about §6,634,000 and agricultural 
imploments at §3,742,000 

Lumlennff . — ^Tho proximity of Wisconsin to the praiiuo States 
renders its lumbenng interests especially important In 1886 the 
total forest area of the State was 17,000,000 acres, or 48 '8 per cent, 
of the whole area. According to the census of 1380, Wiseonsiu 
Tvaa exccetled only hy Michigan and Pennsj Ivania in the value of 
its lumber product. Operations are chiedy eairied on along the 
Menomonee, Peshtigo, Oconto, Wolf, Wisconsin, Yellow, Black, 
Chippewa, Eed Cedar, and St Croix nvers ; but the rapid increase m 
laiiioaiis has opened the noithern forests very generally. The 
Inmber, shingles, and lath manufactured amounted to about 
3,323,300,000 feet in 1885 

Mines and Quarries. — In 1880 Wisconsm ranked sixth among 
the iron-producing States, but smce then its importance has in- 
creased. The most extensive iron deposits occur in the Huroiuan 
formation in the Slenoniinee region, and along the Montieal nver 
In 1883 the total product of tlie Menominee region was 276,017 
tjiTiR ; the Montreal mnge, divided between W isconsin and Michigan, 
about a dozen miles south of Lake Siipenor, has just been opened 
up, and there is a rich deposit of Bessemer ore. In 1886 the pin- 
duet of the whole range was about 800,000 tons. The lead and 
zinc region lies m the south-west of the State; production had 
been deciming, but recently new diseovenes have levived it There 
is a rich supply of buildmg-stone , hmestone nuames are most 
numerous, but the red-brown sandstone of Bayfield county and the 
granite of Marauette county are especially valued. 

Fisheries. — ^The white fish and lake-trout fishing industries of 
Tak-ft Michigan and Lake Superior are extensive, and the mlond 
lakes ^ and streams abound lu bass, pike, pickei'el, sturgeon, and 
brook-trout A State fisbenes commission annually stocks the 
waters with brook-trout, white fish, and pike. 

Fatlioays and Canals. — There uere m. Wisconsin in June 1886 
4676 miles of railway The leading lines aiu the Chicago, Milwaukee, 
and St Paul; the Chicago and iSorth-Westem , the Chicago, Min- 
neapolis, St Paul, and Omaha; the Milwaukee, Lake Shore, and 
Western ; and the Wisconsin Central, A canal connects the Fox 
and Wisconsin rivers at Portage, and the Sturgeon Bay Canal 
unites Oreen Bay and Lake Michigan. 

Admi'nMratwni ct-u. — ^The State, which is divided into sixiy- 
eight ootmties, is represented in the Congress of the United States 
by two senators and nine representatives. The supreme court is 
composed of a chief juatiee and four nssooiate jnstices ; there are 
fourteen judicial circuits, each with a judge ; and besides tlieso are 
county and municipal judges and justices of the peace. The State 
legislature, composed of the senate (33 members) and the assembly 
(100 members), meets bienially. 

Finances. — ^The value of all taxable property of the State for the 
year 1886, as determined by the State board of assessment, was as 
follows; — ^personal property, §114,922,900, city and vill^ lota, 
$110,664,625; lands, §271,010,627; total assessed value of all 
property, §496,507,152. Taxes were as follows — State tax, 
§241,187 ; county taxes, §2,690,875 ; town, city, and village taxes, 
§7,836,385. The total indebt^ess of the towns, cities, villages, 
and school distocts in 1885 was §6,848,123, total indebtedness of 
counties, §1,669,444; bonded debt of the State, §2,252,000 

CharUablCf Sefoi'mcteryt and FenaZ Institutions . — The State sup- 
' ports two hoepil^ for the insane, containing together 1141 inmates 
in 188^ white there are 1240 insane in county asylums, jails, and 
poorhowsas. The school for the deaf has an attendance of 20.'5, 
school ior the blind, 62 : industrial school for boys, 202 ; industrial 
eehopL for ^Is, 268 , State prison school, 443 ; a school for de- 
, p^dent children has just been established, The whole number of 
prisoners m all places of confinement dunng 1885 was 19,829, and 
in resformatories 771. The State board of control and the board 
of charities and reforms have charge of these mstitntions. 

JSdneaiwiu — ^Tha State makes liberal provision for its public 
schools; it sets apart as a permanent fund the Federal ^nt of 
section 16 in each township, with 600,000 acres of land, and 6 
per cent, of the proceeds of the sale of public lands in the State, 
together with less important items. In 1886 there were still 
103,130^ acres unsold, and the amount of the fund at interest was 
Jwarly §3,000,000. This school-fimd income, which in 1887 was 
§341 is supplemented by a State tax of one mill on tha dollar, 
'Which amoxmt^ tn §806,138; the combined amount is annually 
apftoctosnsdanierif the counties, towns, villages, and cities in pro- 
■ itortwn to tb# nuinber of (diildreu m each hf from fou^ to twenty 
7 e“rs,Qi hs-tieiir tnun the- counties piust levy upon each 
tovm, city, a tjqc to .their proportion of the com- 
bined Stoto tox The total rectopts fioto all 

sources for s^opl purposes in 1^6 was $4,192,062, and the dis-r 
buraemaniB 185,184,968. Ip ,the same years jtoere were 
persons of school Of these 59 '4 p^ cant, were mprolted in" 
the public schoola The enrolments in mmiial sehQoIs,BJid nni- 
veiBity (2481), in college^ seminaries, and aeadenjieh and 


1 Item are about 3000 sfuwe nUles of dear-watertokea 


in private schools (14,164) made the total enrolment over 860,000 
In 1879 attendance at a public or private school for at least twelve 
weeks each year was made compulsoiy on all children between the 
ages of seven and fifteen years. Women are eligible to aU school 
otfices, except that of State supoiintendent of public instruction. 
In 1888 theie are 137 fiee high schools, receiving special aid from 
the State. Piovision is made foi the education of teachers by the 
five normal schools. The leading denominational coDeges are 
Beloit, Eipon, Milton, Eacine, and Lawrence nniversity. The 
public school system is crowned by the State university at Madison, 
organized in 1848 It deiaves its support chiefly from an annual 
State tax of one-eighth of a mill on the dollar The total regular 
income of the university in 1886 was §106,000, the attendance 
in 1887 was 600 Connected with the university ore a teachers’ 
institute lectureship and farmers’ institutes held in different poi- 
tions of the State, os well as over sixty accredited high schools. 

The State liistoneal society at Madison, the capital, lias a refer- 
ence hbraiy of 126,000 volumes and pamphlets, and is the iicliest 
in the nation upon the histoiy of the Mississippi hasm; the State 
law library there has 19,000 volumes, the university library 14, 500, 
and the city library 9000. Milwaukee has a public library of 
35,000 volumes. 

Antiquities and ffistory.—Ths State is noted for its exceptionally 
laige number of animal mounds, the work of the “ mound-bmlders ’ 
They are found along nvers and lake banks, and are from 2 to 6 
feet high, sometimes 200 feet long , remains of prehistonc cir- 
cumvu&tions, with bnek baked m situ, have been found, and the 
largest collection of prehistoric copper implements has been made 
in tins State Wisconsin was the meeting ground of the Algoukiu 
and Dakota Indian tnbes Its water system coimectmg the Great 
Lakes and the Mississippi made it the keystone of the French 
possesions in Canada and Louisiana. The genesis of Wisconsin 
was from the fur trade. French explorers, ascending the Ottawa, 
crossed to Lake Huron, whence they easily passed through the 
Straits of Mackinaw to Green Bay, thence up the Fox to the portage 
between it and the Wisconsm, and on to the Mississippi. In 1634 
an agent of Champlain, Jean IsTicolet, first of recorded white 
man to reach Wisconsin sod, ascended the Fox a considerable 
distance. In 1658-69 Eadisson and GrosciUiers, two fur traders 
who afterwards iuducod Eugland to enter the Hudson Bay region, 
pntfyng oloug the south shore of Lake Superior, struck southward 
to the tributaries of the Missiasippx Eacusson’s jonnial desoiubes 
a great nver visited by liim, which was probably the Miasissippx 
In 1666 Father Claude AUouez founded a Jesuit mission at La 
Poiate, and in 1669 the mission of St Francis Xavier on the shores 
of Green Bay. Louis Johet, leaving Quebec under ordeis to dis- 
cover the South Sea, in 1673, took with him Father Maiquette 
fiom Mackinaw, and readied the Mississippi by the di^onal water- 
way of the Fox and Wisconsin nvers. In 1679 La Salle, accom- 
panied by Father Hennepin, passed along the western shore of 
r.nTffl Michigan to the Illinois, and m the next year Hennepin, 
ascending the Mississippi, met Du Luth, who had reached it by way 
of the w'estern extremity of Lake Superior. Thus were traced out 
the bounds and pnncipal iiver-courses of Wisconsin. The epoch 
of the fur trade followed, during which stockade posts were erected 
at various key-pomts on the trading routes , they became d^end- 
euciea of Mackinaw, long the emporium of the fur trade In the 
French and Indian war of 1766-60 Wisconsm savages served under 
Charles de Langlade against the English at Braddook’s defeat and 
elsewhere. Hear the middle of the 18th centuiy De Langlade and 
his lather had established a trading post at Green Bay, which after- 
wards became a fixed settlement ; at the close of the levolutionary 
war Prairie du Chien, at the Inouth of the Wisconsin, grew mto a 
like settlement , and towards the close of the century Milwaukee, 
La Pointe, and Portage became permanent trading posts The 
British garrison that was sent m 1761 to hold Green Bay left at the 
outbreak of Pontiac’s war, and did n ot return. In the revolutionary 
war Wisconsin: Indians under De Langlade supported the Bntish. 
England having letamed Mackinaw despite the treaty of 1783, 
Americau dcnmnatiou was not practically felt by the Wisoonsui 
traders until after the war of 1812. In this war they favomed 
Great Britain, and m 1814 the latter wrested Prairie du Chieu fiora 
an Amencan detachment But the formabon of Astor’s American 
Fur Company to deal in tliis region was followed by a Umted States 
law excluding English traders, wliich resulted m an increase of 
Amencan inffuence At the close of the war the Umted States 
placed forts at Green Bay and Pi’oirio du Cbien By the ordinance 
of 1787 Wisconsin had beeu a part of the terntory north-west of 
the river Ohio, m 1800 it was included in Indiana Temtoiy, 
wienos to 1^9 it passed to Illinois Terntory, and In 1818 to 
Michi^n Territory. In 1826 tlie lead-mines in south-western 
WitooQsin, which had been known from the earliest days of French 
(gploratjon, and had been worked by the Sacs and Foxes and. by 
■Winnobagoes, attracted a considerable mining population. ' Hos- 
tiliMee with tbe Wtonebagoes Mowed, resulting in the cession by 
the latter of the lead region, and the erection of Fort Winneba^ 
to 1828 at Portage. In 1832 occurred Black Hawk’-s War, occasioned 
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by the refusal of a Sac band to remove beyond the Mississippi from 
Illinois, m accordance with tieaty stipulations. Pursued by 
regul^ and Illinois niihtia to the head-watera of Eock river, the 
band fled across soutb-ivestem. Wisconsin to the I^Iississippij where 
they were nearly exteiuiinated. This expedition disclosed the nch 
farming lands of the region In 1886 Wisconsin Temtoiy was 
formed Before this the fur trade and lead-miiung had been the 
chief factors in develojpmeut, but a wave of land speculation and 
immigration reached here at this period lu 1840 theie was a 

S opulation of 80,945, more than double that of four j'ears before 
to August 9, 1846, Congress authoiized Wisconsin to form a State 
government The constitution framed in 1846 being rejected by 
the people, a second one was ratified in 1848, and Wisconsm be- 
came a State on May 29 of that yeai 
At an early penod the State adopted the policy of attraefang im- 
migration by cheap lauds, a work lu which the lailioads have 
greatly aided, with the result that Wisconsin has the remarkable 
propoiiaon of persona of foreign parentage indicated above. There 
are whole communities of the same foreign nationality, — such as 
the German groups along the shore of Lake Michigan, the Scandi- 
navian m various localities, the Swiss colony of New Glarus, the 
Belgians in Door county, and many others. The lecent develop- 
ment of lumbenng has rapidly built up northern Wisconsin, a 
process now being accelerated by the mining interests on the 
Montreal range Wisconsin furnished to the Union armies in the 
civil war over 91,000 men, the famous lion Bngade being chiefly 
from that State. (F j t ) 

WISHAW, a police burgh of Lanarkshire, Scotland, 
and an important mining and iron town, is situated on 
the face of a hill, a short distance south of the South 
Calder water, and on the Caledonian Eailway, 12 miles 
east-south-east of Glasgow. It is rather irregularly huilt^ 
hut contains some spacious streets, although the majority 
of the houses axe inhabited by the working classes It 
has numerous churches belonging to the different denom- 
inations, and a public library. "Wishaw has risen to 
importance since the development of the coal and iron 
industry within recent years The coal-pits of the district 
are among the most extensive m Scotland, and in the 
town there are iron and steel works, malleahle-iron works, 
fireclay works, and a distillery Wishaw was created a 
pohee burgh m 1855, and in 1874 the limits of the burgh 
were extended so as to include the villages of Cambusnethan 
and Craigneuk The population of Wishaw according to 
its old limits was 8812 in 1871 and 8953 in 1881, that 
of the extended area in 1881 being 13,112, of which 1829 
belonged to Cambusnethan and 2330 to Craigneuk The 
town has borne in succession the following names: — Hew 
Town of Cambusnethan, New Town of Wishaw, Wishaw- 
town, and Wishaw. 

WISMAE, the second commercial town and seaport of 
Mecklenburg-Schwerm, Germany, is situated on the Bay of 
Wismar, one of the best harbours on the Baltic, 18 miles 
almost due north of Schwerin The town is well and 
regularly built, with broad and straight streets, and 
contains numerous handsome and quaint buildmga in the 
northern Gothic style The church of St Mary, a Gothic 
edifice of 1863, with a tower 260 feet high, and the church 
of St Nicholas (1381-1460), with very lofty vaulting, are 
regarded as good examples of the influence exercised in 
these northern provinces by the large church of St Mary 
in Lubeck. The elegant cruciform church of St George 
dates from the 14th and 15th centuries. The Furstenhof, 
at one time a ducal residence but now occupied by the 
municipal authorities, is a richly decorated specimen of 
German Eenaissanee, Built in 1554, it was restored in 
1B77-79. The “ Old School,” dating from about 1300, 
has been restored, and is now occupied as a museum. 
The chief manufactures of Wismar are iron, chicory, 
cigars, roofing-felt, asphalt, &c. Fishing and agriculture 
are carried on by the mbabitants, but tbeir main industry 
IS connected with shipping and trade. The leading ex- 
ports are grain, oil-seeds, butter, and cattle , the imports 
are coal, timber, iron, stoneware, and lime. The harbour 
18 deep enough to admit vessels of 16-feet draught. In 
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1886 the port owned 35 ships (2 steamers), of 8302 tons 
burden ; in 1875, however, it had 46 ships, with a total 
burden of 10,447 tons. The population, 6009 m 1810 
and 14,462 in 1875, vas 16,011 in 1885. 

Wismar is said to have received town-rights in 1229 In the 
13th and 14th centuries it was a flourishing Hanse town, mth 
important woollen factories Though a plague caiTied off 10,000 
of the inhabitants m 1376, the town seems to have remained toler- 
ably piosperous until the 16th centuiy By the peace of West- 
phalia in 1649 it passed to Sweden, along wnth a baiony to which 
it gives name In 1803 Sv eden pledged both town and barony to 
Mecklenbuig for a sum of money, reserving, however, the nght of 
redemption after 100 yeais. In new of this contingent nght of 
Sweden, Wismar is not lepresented m the (het of Mecklenburg , 
bnt it still enjoj s some of its ancient rights and privileges as a free 
town 

WITCHCRAFT This subject has already been con- 
sidered in its general aspects under Astuologt, Demojt- 
OLOGY, Divination, Magic, and Spieitualism:. In this 
place what will be mainly attempted tviU be to illustrate 
the position assumed by the law towards a crime which 
was regarded for centuries not only as possible but also as 
specially noxious. It is a long intervd from the Twelve 
Tables to the Bill of Eights, bnt the lawyers of the latter 
age accepted the existence of witchcraft with a faith 
almost as unquestioning as those of the former, and com- 
paratively few were they, whether lawyers or laymen, 
who in the interval daied to raise their voices against the 
prevailing superstition. The writings of Shakespeare and 
the other Elizabethan dramatists are sufficient of them- 
selves to show the universal prevalence of the belief iu 
England For the purposes of this article witchcraft may 
be taken to include any claim of a power to produce effects 
by other than natural causes. By whatever name such a 
power might be called in a particular case, whether witch- 
craft, conjuration, sorcery, incantation, divination, or any 
similar name, the legal effects attaching to its supposed 
exorcise were usually the same. Witchcraft was the most 
comprehensive English name, soi'tilegium the most com- 
prehensive in ecclesiastical Latin. 

In Roman law it was provided by the Twelve Tables 
that no one should remove his neighbour’s crops to another 
field by incantation or conjure away his com. At a later 
date the Lex Cornelia de Sicariis et Venefids was extended 
by decree of the senate to cases of offering sacrifice to 
mjure a neighbour i Exercise of magical and diabohcal 
arts rendered the magicians themselves liable to be burned 
alive, and those who consulted them to crucifixion. 
Even the possession of magical hooks was criminal. To 
administer a love potion, even though harmless, was 
punished by labour in the mines, or relegation and fine 
in the case of persons of rauk.2 One title of the Code of 
Justinian is entirely taken up with the subject.^ Astro- 
logers (mathematici) seem to have been specify ohj’ection- 
able to both the pagan and Christian emperors. Sorcery 
was punished by Constantine with banishment, or death 
by burning; and an accusation of witchcraft, as of treason, 
rendered every one, whatever his rank, liable to torture. 
To teach or to learn magic art was equ^y cnminal. The 
only exceptions allowed (and these were afterwards re- 
moved by Leo were magic remedies for disease and for 
drought, storms, and other natural phenomena injurious 
to agriculture. A constitution of Hononus and Theodosius 
in 409 rendered mathematici liable to banishment unless 
they gave up their hooks to he burned in the presence 
of a bishop.® The trial of Apuljeius (g.v.) for magic in 
160 A.D. IS the most famihar instance occurring under 
Eoman law. 

The church followed and amplified Roman law. The 

1 Jhg., xlviil. 8, 13. ® Paulas, SentenitBS, v. 21, 23 

* Cod., ix. 18 (Be Malefcis et Mathemattcis). 

* Cmvst , 66 » God., i 4, 10. 
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graver forms of witclicraft constituted Heresy {q v ), and 
jurisdiction over such offences was claimed by the church 
courts to a comparatively late date.^ This authorization 
of belief in witchcraft was based partly on well-known 
texts of the Mosaic law — especially Exodus xxii. 18, — 
partly on peculiar constructions of other parts of Scripture, 
such as 1 Cor ri. 10, where the words “ because of the 
angels ” were supposed to prove the reality of the class of 
demons called inciibi.^ T^at kinds of witchcraft were 
heresy was a question learnedly discussed by Fannaccius 
and other writera on criminal law. The practical effect of 
this mode of regarding witchcraft was that, although 
according to the better opinion the offence was in itself 
the subject of both secular and ecclesiastical cognizance, 
iu fact it was on the continent of Europe seldom punished 
by the secular power, except as the mere executive of 
ecclesiastical sentences. The earliest ecclesiastical decree 
appears to have been that of Ancyra, 315 a n., condemning 
soothsayers to five years’ penance. In canon law the 
Decrtium subjected them to excommunication as idolaters 
and enemies of Christ, and the bishop was to take all 
means in his power to put down the practice of divination ® 
The Decretals contained, among others, tbe provision that 
a priest seeking to recover stolen goods by inspection of 
an astrolabe might be suspended from his office and 
benefice.* In the 14th century John XXIL published a 
bull against witchcraft. In the 16th a vigorous crusade 
was begun by the bull “ Summis desiderantes affectibns " 
of Innocent VIII. in 1484. Under the authonty of this 
buBSprenger and Kramer (Latinized into Institor ”) were 
appointed inquisitors, and five years later they published 
the famous work Malleus Maleficamm or Hexmhawmer^ 
the great text-book on procedure in witchcraft cases, 
especially iu Germany.* The third part of the work deals 
with the pracfice at length. One or two of the more 
interesting points of practice deserve a brief notice 
Witneises incompetent in ordinary cases were on account 
of the gravity of the offence admissible on a charge of 
witchcraft against but not for the accused. Au alleged 
witch, was to be conjured by the tears of our Saviour and 
of our Lady and the saints to weep, which she could not 
do if she were guilty. The authors explain that witch- 
craft is more natural to women than to men, on account 
of the inherent wickedness of their hearts. Iu the Roman 
and Gre^ Churches the form of Exobcxsh {q v.) s^l 
mmuTOS,® and was acknowledged by the Chur^ of 
Eng^knd as lately as 1603. The 72d canon of that year 
fm'bade attempts the clergy at casting out devils by 
and prayer unless by special licence from the 
Ho su5i canon appears among the Irish canons 
of 1634. On one occasion in 1612 punishment of the 
exorcised demons was attempted The bishop of Beau^mis, 

in a document which Garinet has preserved, pronounced 
sentence of excommunication against five such demons.’’^ 
England . — ^As in other countries, ecclesiastical law 
cognizance of witchcraft as a crime against God. 
The DesMieniials of Archbishops Theodore and Egbert and 

^ The aaine of one form of heresy {vauderle) came in time to denote 
a pwticnlar^d of witcbaraffc. 

* A leteence to the incn^us as a matter of common knowledge 
oocane ta the prologue to Ohancfer’s W\f6 of Bath's Tale, 

* Pt. fi. oans. xxvi, qfl. 6. < Bk. v. e. 21 (JDe ISoTitleffita). 

* aae was also regelated by instnictiops promnJgated by 

thelhg^idtiPS' A code of sooh instmctioQs framed in 1657 wUt be 
found m tts litSr editioss of Cpaitio CrimnaUs (see below). 

* Tie 0 i*tt» 0 rdiiwry mmoteitess of detail by which the practice of 
exordsm w«w reghlated, even m the last centmy, Appears from a 
curions little PcutngneTO bcfofc by Brognolo, Mdho4o de excrdsar 
ea^indo JDmotuCe (Cbimbra, 

^ For the Eoman and awneni ehnreh |aw, sae Smitlfs XWcfc of 
AvAqutetes, S.VT, ^‘Magica,” "Matbemalaoi,"* and Dtot. qf Cfyr, 
Antig., 8V. **Magio.” 
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the Confessional of Egbert are full of condemnations of 
magic divinations, diabolical incantations, love-philtres, 
&c. An exception is made in favour of incantation by a 
pnest by means of the Lord’s prayer or the creed The 
practice of magic by women is set out la the same 
document with minute and disgusting detail After the 
Conquest, commissions were from time to time issued 
empowering bishops to search for sorcerers. A form of 
such a commission to the bishop of Lincoln in 1406 is 
given by Rymer ® The ecclesiastical courts punished by 
penance and fine up to 1542.® For graver punishments 
the secular power acted as executive Many persons 
guilty of sorcery were, according to Sir Edward Coke,^® 
burned by the king’s wnt de h&retico comhurendo after 
condemnation in the ecclesiastical courts The secular 
courts dealt with witchcraft from a very early period. It 
was an indictable offence at common law and later by 
statute, though apparently not a felony until the Act of 
Henry VIII The earhest trial recorded in England was 
in a secular court In 1324 several persons were appealed 
before the coroners of the king’s household, and the record, 
certifying acquittal by a jury, was then brought up by 
wnt of certiorari 

In proceedings against a woman the doctrine of coercion 
by the husband (see Women) did not apply A distinc- 
tion, more curious than important, was drawn between 
conjurers, witches, and sorcerers. Conjurers by force of 
magic words endeavoured to raise the devil and compel 
liim to execute their commands. Witches by way of 
friendly conference bargained with an evil spirit that 
he should do what they desired of him. Sorcerers or 
charmers, by the use of superstitious forms of words or by 
means of images or other representations of persons or 
things, product strange effects above the ordinary course 
of nature. Legislation on the subject began in the 
pre-Conquest codes. Thus the laws of Ethelred banished 
witches, soothsayers, and magicians. The laws of Canute 
included love-witchcraft under heathendom. It was evi- 
dently regarded as a survival of paganism. The first 
Act after the Conquest was passed in 1541 (33 Hen. 
VIII. c. 8), which dealt with a somewhat remarkable 
mixture of offences. It declared felony without benefit 
of clergy various kinds of sorceries, discovery of hidden 
treasure, destruction of a neighbour’s person or goods, 
making images and pictures of men, women, children, 
angels, devils, beasts, and fowls, and pulling down crosses 
The Act having been repealed at the accession of Edward 
VL, another Act on similar lines but distinguishing 
different grades of witchcraft was passed in 1562, By 
this Act, 6 Eliz. c. 16, conjuration and invocation of evil 
spirits, and the practice of sorceries, enchantments, charms, 
and witchcrafts, whereby death ensued, were made felonies 
without benefit of clergy and punishable with death If 
only bodily harm ensued, the puoishmeut for a first offence 
was a year’s imprisonment and the pillory, and for a 
second death. H the practice was to discover hidden 
treasure or to provoke to unlawful love, the punishment 
for a first offence was the same as in the last case, for a 
second imprisonment for life and forfeiture of goods At 
the accession of James L, perhaps in compliment to the 
king's position as an expert and speciahsb in the matter, 
was passed 1 Jac I. c 12, which continued law for more 
than a century. The strange verbiage of the moat im- 
portant section of the Act is worth quoting in fulL “ If 
any pereon or persons shall use, practise or exercise any 

® Foedcxat vol. vii. p. 427 

* See Hale, JScclesutsticol. Precedents, dted in. Stephen, Btst qf 
ike tMTavneU Law, toI, u p <410, 8 Inst , 44. 

Parliamentary Writs (Record Conunission edition), vol. il. div, 
1. p. 408. 
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invocatioa or conjuration of any evil and wicked spirit, or 
shall consult, covenant with, entertain, employ, feed, or 
reward any evil and wicked spirit to or for any intent or 
purpose, or take up any dead man, woman, or child out 
of his, her, or their grave or any other place where the 
dead body resteth, or the skin, bone, or any part of any 
dead person, to be employed or used in any manner of 
witchcraft, sorcery, charm, or enchantment, or use, 
practise, or exercise any witchcraft, enchantment, r.bnrmj 
or sorcery, whereby any person shall be killed, destroyed, 
wasted, consumed, pin^, or lamed in his or her body or 
any part thereof,” every such offender is a felon with.out 
benefit of clergy. The Act further punished with im- 
prisonment for a first offence, and for a second made it 
felony without benefit of clergy, to declare by witchcraft 
where treasure was, to provoke to unlawful love, or to 
attempt to hurt cattle, goods, or persons This Act was 
repealed m 1736 by 9 Geo II. c. 5 It will be noticed 
that m aU the Acts it was necessary (except in the case 
of love-piultres) that inj'ury should have been caused or 
intended or gain made. There were statutes which, 
although not directly concerned with witchcraft, aimed at 
the suppression of analogous offences Thus multiplication 
of gold and silver (by means of the philosopher’s stone) 
was made felony m 1403 by 5 Hen IV. c 4 This was 
repealed by 1 Will, and M. c 30, — it is said, by the influ- 
ence of Eobert Boyle. Numerous Acts dealing with the 
practice of palmistry and fortune-telhng by Egyptians or 
Gipsies were passed at different times, beginning in 1630 
with 22 Hen. VIII c 10 They are now superseded by 
the provisions of the Vagrant Act of 1824 

Trials for witchcraft in England do not seem to have 
been proportionately as numerous or to have been accom- 
panied with such circumstances of cruelty as those in 
most other countries. This may be accounted for partly 
by the diminishing authority of the church courts, partly 
by the absence of Tortukb {q.v,) as a recognized means 
of procedure, though no doubt it was too often used in an 
informal manner. The pricking of the body of an alleged 
witch by Hopkins the witch-finder and similar wretches 
m order to find the insensible spot or devil’s mark, the 
proof by water (a popular survival of the old water ordeal), 
and similar proceedings, if not judicial torture, at least 
caused as much pain to the victims. Charges of witch- 
craft seem to have been made with great frequency against 
persons of rank during the Wars of the Roses for political 
purposes. The cases of the duchess of Gloucester and 
Jane Shore will at once occur to the mind, and nmther 
Edward IV. nor his queen were exempt The duke of 
Clarence was accused of imputing witchcraft to the former; 
and the latter and her mother, the duchess of Bedfoid, 
were charged with having obtained the promise of 
marriage from the king by magical means. Trials in 
England were most numerous m the 17th century. In 
the case of the Lancashire witches in 1634 seventeen 
persons were condemned on the evidence of one boy. In 
the period from 1645 to 1647 between two and three 
hundred are said to have been indicted in Suffolk and 
Essex alone, of whom more than half were convicted^ 
The State Trials contain several instances of such trials, 
VIZ, those of Anne Turner in 1615,^ and the countess of 
Somerset in 1616 ® (where a charge of witchcraft was jomed 
with the charge of poisomng Sir Thomas Overbury), 
Mary Smith m 1616,^ the Essex witches in 1645,® the 
Suffolk witches in 1665, and the Devon witches m 1682.'’’ 
The most interesting trial is that of the Suffolk witches, 
because Sir Matthew Hale was the judge and Sir Thomas 

1 2 State Fnals, 1062 n. “ Itid.^ 980 

8 Ibid , 961 * Ibid , 1050 « 4 Ibid, 817 

« 6 Ibid., 647 ^ 8 Ihd , 1017. 
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Browne was the medical expert witness® In many of 
these trials the accused confessed before execution The 
reasons which urged them to confess not only impossi- 
bihties, but impossibihties of the most revolting kind, are 
not very easy to discover. In some cases, no doubt, the 
object was to escape the misery of life as a reputed witch. 
The theory of witchcraft, too, was universal and well 
known, and the revolting details of worship of the devil 
and of the witches’ sabbath must have been familiar to 
all. Torture, as the hlilan case shows (see Tobtube), 
might force from the accused confession of an impossible 
crime, and even without torture instances have been known 
m modern times where women have charged themselves 
with offences in which they were the only believers.® These 
considerations may partially, if not fully, solve a difficulty 
which has been felt ever since the time of Cardan. 

Towards the end of the 17th century the feeling 
towards witchcraft began to change. The case of Hatha- 
way in 1702 no doubt accelerated the decay of the old 
behef. He was convicted of cheating and assault by 
falsely pretending to be bewitched and by making an 
attack on an alleged witch, i® The last tri^ in England 
was that of Jane Wenham in 1712, convicted at Hertford, 
but not executed. A case said to have occurred in 1716 
does not rest on good authority. This change of feehng 
was no doubt caused to a great extent by the works of 
writers, few in number but strong in argument, who from 
the time of Reginald Scot (q v.) struck at the very found- 
ations of the popular belief. One of the most interesting 
but least-known writers is George Gifford, whose views 
are in the nature of a compromise. His point is that the 
devil may deceive not only witches but their accusers. 
The jury who convict may sometimes be right, but it must 
be very seldom As lately as 1718 Dr Hutchinson, bishop 
of Down and Connor, thought it worth while to argue 
against witchcraft, but rather from the popular than the 
scientific point of view.^® Legal writers did little to shake 
the prevailing opinion. Coke, Bacon, and Hale certainly 
admitted the possibility of witchcraft; Selden at least 

8 In this case, tried at the assizes at Buiy St Edmunds on March 
16, 1664-66, two -widows named Eose Cullender and Annie Duny 
were accused of bewitching young children. The mam points of 
the evidence were these. There had been a quarrel between the 
accused and the parents of the children, and the aocnsed had uttered 
threats against -them. The children fell mto fits and vomited crooked 
pins, and once one of them vomited a twopenny nail -with a broad head , 
they cned out the names of the accused m their fits ; they could not 
pronounce the words “Lord,” “Jesus,” or “Christ" in reading, but 
when they came to “ Satan” or “devil ” they cned, “ This bites, but 
mokes me speak it ngbt well " One of the cMldren fell into a swoon 
after being suckled by one of the accused, and out of the child’s hlanket 
fell a great toad which exploded m the fire hke gunpowder, and 
immediately afterwards the aUeged witch was seen sitting at home 
maimed and scorched. E-vidence of finding the -witch’s mark was 
given, and then evidence of reputation, viz , the accused, besides 
hemg themselves accounted -witches, had had some of their kindred 
condemned as such A farmer swore that once when his cart had 
touched Cullender’s house it overturned contmually and they could 
not get it home Sir Thomas Browne testified that the swooning fits 
were natural, heightened to great excess by the subtlety of the devil 
co-operating -with the witches. Experraients upon the children were 
then made m cou-rt by bunging them into contact with -the witches 
and others. These were of so unsatisfactory a nature that many- 
present openly declared that they thought the cWdren impostors. The 
chief haron m his summing up said that there were such creatures as 
-witches was undoubted, for the Scnpturea afiBrmed it and the wisdom 
of nations had provided la-ws against such persons. The report alleges 
that after conviction of the accused the cbldTen immediately re- 
dovered. 

® A remarkable instance is a case of Bobinson v. Bobinson aud 
Lane (to be found m the Divorce Court Eeports m 1859), where 
purely imaginary acts of adultery were recorded by the respondent in 
her diary. “ 14 St, Tr , 648. 

“ A btscourae the SiMle Praoticea of Ihe Devil by WUdies (1587)j 
and A Diodogm concerning Witches md Witchcrc^/i (1008) John 
Webster’s Denying of Snjpjposed Witchcraft (1677) takes a similar 
line. “ Historical Essay concerning Witchcraft, 1st ed,, 1718. 
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approved the statutory provisions on the rabjeetj and 
Blackstone in guarded language said that its exclusion 
from the list of crimes was not to be understood as imply- 
ing a denial of the possibility of such an offence, though, 
following Addison, he would not give credit to any 
particul^ modern instance 

In the present state of the law pretended supernatural 
powers may be such as to bring those professing them I 
under the criminal law, or to make void a transfer of pro- 
perty caused by belief in their existence. The Act of 1736 ; 
enacted that any person pretending to use witchcraft, tell ' 
fortunes, or discover stolen goods by skill in any occult 
or crafty science, was to be imprisoned for a year, to stand 
in the pillory, and to find sureties for good behaviour. 
This is still law, except as to the pillory. By the Yagraut 
Act of 1824, 5 Geo IV. c. 83, s. 4, any person pretending 
or professing to tell fortunes, or using any subtle craft, 
means, or device, by palmistry or otherwise, to deceive 
and impose on any of Her Majesty’s subjects, is to be 
deemed a rogue and vagabond. Under this Act a person 
may be convicted for attempting to deceive by falsely 
pretending to have the supernatural faculty of obtaining 
from mvisible agents and the spirits of the dead answOTS, 
Twpgggg pg, and manifestations of power, viz., noises, raps, 
the winding up of a musical box.^ So may one who 
fganfta au advertisement professing to forecast the future, 
thfi wgh no money is received, and the future of a particular 
person is not told.^ A false pretence of witchcraft is also 
punishable under the Larceny Act of 1861, 24 and 25 
Yict c. 96. It has been held that a false pretence that 
th ^ defendant had the power to bnng back the husband 
of the prosecutrix over hedges and ditches was within 
the statute® In a case m Chancery in 1868 a widow 
lady, e^ed seventy-five, was induced by the defendant, a 
spiritual medium, to transfer a large sum of money to 
him, under the b^ef that such was the wish of her deceased 
husband as declared in spiritualistic manifestations. The 
court held that his claim of supernatural power constituted 
influence, and that the gift must be set aside.^ 

Sbb, ill additioii to the authorities cited. Sir miter Scott’s 
Jjdtsn on Demonology and IVhicheraft i Stephen, ffist. of ihe 
Crindnod LaxOt vol n ch, xxr ; Pike, Hid, of Crime in England, 
ero. Tol. p. 181 sg.; Dr Nicholson’s Introduction to Reginald 
Scot’s Diawpery^ Wiichsrafl', Spalding, Elizcdte&mn Demonology, 
oh. ill ; also reports of particidar cases, such as the tnal of the 
SqflfWiir witches, published in a separate form in 1682, and the 
hidictment of the astrologer Lilly for advising to recover stolen 
goods (when Ihs grand jury threw ont the bill}, to be found in his 


guidance of the spirit of Thome Reid who had been killed at Pmkie 
in 1547 In some cases a charge of witchcraft was joined with a 
chari^e of another ciime, as of murder in the master of Orkney’s 
case, "of treason in Dr Finn’s, accused of raising a stonn at sea when 
the king was on a voyage ® James VI was frequently present in 
person at tiials for witchcraft, and the mosthornble cases recorded 
are those which occurred m his leign The full pleadings in a 
eharoe are given in the case of Margaret 'Wallace.® It is noticeahle 
that the arficles of dittay began by resting the criminality of sorcery 
npon the divine law as contained in the 20th chapter of Leviticus 
and the ISth chapter of Deuteronomy. The pnmshment was gene- 
rally burning The last execution took place in 1722, after convic- 
tion before the slienff of Sutherland As to pretended powers, the 
Act of 1736 applies to Scotland, and at common law obtaining 
money by pretending to tell fortunes or recover property by enchant- 
ment is pnnishable as falsehood, fraud, and wilful imposition. 

See. further, Sir Walter Scott’s ZclleM, appendix vll to PItcalm, the Regiiter 

of the Pries Council of Seotland,pauim,'BVL<iyXo,SUt of CivilUaiion,Yci\ li, p 
100 , 

Ireland , — Tlie earliest recorded case is in the same year as the 
earliest in England, 1824, but in an ecclesiastical and not as in 
England in a secular tribunal. It was a proceeding against Dame 
Alipp Kyteler and others m the bishop of Oasory’s court, which led 
to a considerable conflict between the church and the civil power ^ 
The English statute of Elizabeth was adopted almost word for word 
by 28 Eliz c 2 (I ). The only other Act of the Irish parliament 
beanng on the question was 10 Car I , seas 2, o. 19 (I j, enacting 
that if a pei-son bewitched m one county died in another the person 
guilty of causing his death might he tned in the county where the 
death happened. It is remarkable that this Act is based upon an 
English Act, 2 and 3 Edw VI c. 24, dealing with the venue in 
criminal trials, but the English Act does not mention witchcraft 
28 c 2 was not repealed untd 1821 by 1 and 2 Geo. IV c. 18, 
so that Ireland appears to be distinguished as the last country in 
which penalties against witchcraft were retained in statute law 

VaiM States —The earhest execution m New England is said 
to have been in 1648 In the abstract of the laws of New England 
printed in 1665 appear these articles* — “III Witchcraft, which 
m fellowship by covenant with a famihar spirit, to he punished with 
d^th, IV Consnlters with witches not to be tolerated, but either 
to be cut off by death or banishment or other suitable pumshment " ® 
The fanatical outbreak at Salem in 1691-92 is one of the most strik- 
ing incidents in the history of New England. Nineteen persons 
were executed for witchcraft, among whom was Giles Cory, the 
only person who ever iierished by the feinefoiie et dxtre in Amenca 
(see ToKTiniE). In 1692 fifty were tned, hut only three convicted, 
and they received the governor’s paidon For these proceedmgs 
the writing and preaching of Cotton Mather were largely responsible 
The States have now their own legislation against pretended super- 
natiirad powers. Provisions similar to those of the English Vagrant 
Act are common . 

A Ml account of the proceefllngB at Salem -vrill be found in Hutcnlnson s Bw 
• - - /yol a. ch. 1), In Bancroft’s BiM of the Colmusation of 


%. — .*1110 principal Act of the Scottish parliament ima 
58{»ttfiea and eonfirmed in 1649), making it a capital 
eSbsee to tme sorcery, or necromancy, or to pretend to 

auch knowledge, or to seek hdp from witches It was repealed by 
9 Geo. IL c. R Trials were either before the ordinaiy courts or, 
more frequently, before special tribunals erected by the authority 
of comm^ions noni time to time issued by the privy council, often 
on the petition of a presbytery or tbe General Assembly. Boxes 
were placed in the churches to receive acensahona The frequency 
of cases is shown by an order of parliament in 1661 that justiees 
d^nte should go once a week at least to Musselburgh and Dalkeith 
to try persons accused of witchcraft. In those trials evidence of 
widest description was admitted. Anything was relevani^ 
espeaally if sworn to by a professed witch-finder or witch-pricker, 
a poedtion |n which one Kincaid, Hke Hopkins in England, attomea 
j^ecial smiBence. Torture was used in most cases, and in an 
aggravated form* «s it was supposed that the devil protected his 
vS^es from the effeota gf oroinaiy torture. A special form of 
into coRir’sadgig called " th^ witch’s bndle ” was generally used. 
The detbdlS of the trials in Kteafrfi’a Criminal Trials are utterly 
revpltfog; cmeeially thoto of Bcssio Dunlop in 1676 and of Dr flan 
in 1690. Pne of toe eSharaea is the fiahner casg is very remarkable, 
and the aoCused confessed that i^e acted under the 


1 MontdcB. Hdtan, Mso Hep,, 2 Esch. Div., 268,, 

• Fenay «. 16 Cine CSaa, 17^ 1 

^ V, Gilesi and Qoioie J&p., 682. . ' , 

* lyon a Home, Lavf 6 HtSpity, 65fr A vary dmilar case 
ooouis among the pintdayefs of D’Agbe^n, (Ewree, vol. v. p. 614. 


1689) and Wondere of the Invisible World (Boston, 1698) 

Continental States —The law against witchcraft was minutely 
treated by Continental jurists of the 16th and 17th centuries, 
especially by those who, like Fannacema and Juhus Olarus, were 
either churchmen or laymen holding ecclesiastical appointments 
The extent to which legal refinement could go is wril illustrated 
by the treatise on criminal law by Simstrari as Ameno,® an Itahan 
wnter of the 17th century, whose belief in sorce^ is strikingly 
shown by his strange on the subject called DsBmjonitd/ilasf^ 
He defines sorhhgvam. as “actus humanua quo per media inutilia 
ant vetita aliquis effectus procuratur ad damnum aut utilitatem 
propnajn aut alienam.” Six species, it appears, were recognized, 
called amaionum, defensoriim, TBcelatonim, Imatonum, male- 
fadmixm, dimniitariwn. There were eleven distinct modes of 
profession to tte service of the devd. Some of the indicia on 
which torture might he mflioted were absence of the accused from 
■bed during the night, drawing cabalistio signs on the ground, 
threats of injury, anointing the body The text of Roman law was 
sometimes distorted m an extraordinary way e.g , it was a maxim 
that a contract with a demon was not binding, and this was ex- 
press^ m the language of Roman law in the formula “ in dsemonem 
cadere non potest obligatio.” In Germany the ecclesiastical courts 
generally acte^ though the crime was sometimes the subject of 
secular legislation, especially in the GonditniUo Orinnnalis of 


® All these cases will be foimd in vol. i of Htcaim. In one case 
(noted at p. 216), a jury having acquitted an accused woman who Lad 
confessed under tcwtiiro, the king had them tned for wilful error 

® Pitoaim, voL iii. p. 608 

^ The case, edited by Mr Thomas "Wrigdit, forms vol xxiv. of the 
Camden Society’s publications. 

® Cited in 6 State Trials, 647, where an account of the Salem trials 
Will bo found, 

® Db Delieiis et Pcenis Traotabts Absobdiaamus, Rome, 1764. 

Published at Pam with an Enghsh translation m 1879, 
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Charles Y. (the Carolina) ^ The numher of victims perhaps ex- 
ceeded that in any other conntrjr It was in Germany too that 
the last execution for witchcraft in Europe took place, at Posen in 
1793 In Fiance piosecutions for laudcnc occuned m the 13th 
and 14th centuries In the 15th centmy Joan of Aic was con- 
demned on a charge of witchcraft® Heniy III , like Edwaid IV 
of England, was accused by his enemies of practising sorcery The 
most numerous prosecutions were set on foot in the 17th century, 
and as in other countries they met with the fiiinest siippoit from 
some literary men, among whom P de I’Ancre is conspicuous for 
his orthodoxy * A royal edict of 1682 revived all previous ordm- 
ances against the practice of soicery and divination, and punished 
with corporal punishment any persons consulting sorceiers, with 
death those wno exercised magic themselves The “Chamhre 
Aidente” tiled some eases, and the last case ever brought before such 
a tribunal resulted in the condemnation in 1680 of a w'oman named 
Yoisin for sorcery and poisoning m connexion with the Marquise 
de Brmvilhers The law against sorcery held its place in French 
legal works till at least the middle of the last century It was 
treated atlon^ both by the Sieur de Lamane^ and by Mujart 
de Yonglans ® The latter distinguishes white fiom black magic, 
the black only being cnminal as a part of the laiger offence of 
Use-majesU dimne, which included also heresy, blasphemy, and 
perjury Burning was the usual punishment Among the more 
remarkable of the indicia upon which torture might be mflicted was 
the findmg on the premises of the accused instruments of magic, 
as wax figures transfixed \vith needles, feathers m the form of a 
circle, or a wntten pact with the devil Pretended exercise of 
magic is now punished by the Coda Penal A very curious case of 
slander is mentioned by Merlin ® It was tried in 1811 in the de- 
partment of Yonue The slander consulted in an allegation by 
the defendant that the complainants had danced around the devil, 
who was seated on a gilded arm-chair os premdent of the dance 
The tnbunal of police thought the matter more a subject of ndicule 
than of injury and dismissed it, but this judgment was quashed by 
the court of cassation on the ground that the chaige was oue which 
might trouble the public peace lu Spam and Italy theie la a 
considerable body of legislation on the subject of witchciaft. For 
instance, the code of the Siete Paitidas’’ lu Spain punished with 
death those who acted as diviners or witches, especially m love 
matters. A distmctiou was drawn between divination by astronomy, 
which was legitimate, and that by augu^ from birds or by incan- 
tation over water or a mirror. On the Continent, as m England, 
there was dunng two centimes a steady flow of literary attack on 
the reasonableness of behef in witchcraft The earliest attack was 
made m Germany, the country which had distinguished itself by 
the vigour of its mosecutions of the cnme Cornelius Agnppa, m 
his De OecuUa PJiilosophm, was not entirely orthodox on the 
subject , and it was more diiectly treated m the De Prsestigm 
Demmmw, of Johann Wier or TlVeier in 1563, twenty-one years 
aarher than Reginald Scot's work. 'Wier was followed m the next 
century by Father Fredenek Spee® lu Germany, and by B. Bekker 
( y u ) m the Netherlands The work of Spee, originally pub- 
lished anonymously, appears to have caused a ^at sensation at 
the time and to have caused a lelaxation of prosecutions in order 
to give opportunity for further mqmry. The work takes the form 
of fiffy-two doubts, the first of which is “An Sagas Stages sen 
Malefici revera existant ? ” The general conclusion is that, although 
witches exist lu general, the question of their ojperation m particular 
cases is open to so much doubt that it would be well to suspend 
proceeding for a time. The wnter did not profess entire dishdief, 
as did Bekker The mam idea of De Betooverde TFereld of the 
latter is that good and evil spints could have no effect or influence 
on earthly affairs, for spirit could not act on matter All prosecu- 
tions for witchcraft were therefore unjust, and against the honour 
of God and the advantage of man. During the same period other 
writers both lay and legal treated the ^ question incidentally. 
Montaigne was sceptical , Montesqmeu, while not actually intimat- 
ingdisbelief, enjoined the gi’eatest care in trymg accusations As 
m England, the current of literary feeling was not uniformly op- 

1 Art 44 gives the indicia which suffice to put to the torture. Art 
62 gives the questions which are to be asked, by the judge 

“ The numerous allusions to Joan of Arc’s witchcraft m the Fnst 
Part of Shakespeare’s Henry VI. will be familiar. 

® L'lncredvliU et Mescriance du Sortilege Plainemont Convaineue, 
Pans, 1622 

* Traits Blur la Magie, SortilSge, Posaesaiona, Ohaeaatona, etMaUJteea, 
Pons, 1787 ® Inatvtidea au Droit Ormindi Pans, 1757 

® R^ertoire de Juriapriidmce, s.v. “Sortilege.” 

^ Pnrtida vn. tit 23 

8 Cautio Cnminaha, aeu de ProceaaHma' Contra Sagas, the first 
edition (Frankfort, 1632) being anonymous, " auetore xncerto theologo 
Romano,” while later ones bear the name of the author A full 
account of an ordmary trial for witchcraft will he found in the work. 
One of the most shameful parts of it, the stnppmg and shavmg of an 
alleg^ witch, meets with the author’s strongest reprobation. 


posed to popular belief, for "Wier was answered by Bodin, and 
Luther auu other eminent uniters no doubt bad full faith m the 
existence of untchcraft 

See Lecky, Hist of Rationalism in Em ope, vol 1 ch 1 , uhere an Immense 
number of authorities are cited , works on magic, such as those b> Delrlo and 
Garlnet, Scheltema, Oeschfedenis der ffelsenprocessen, Haarlem, 1828, Soldan, 
GescAieMe del Uexenpi oeesse, Stuttfjart, 1843, and varlons reports of particular 
trials, e g , the proceedings ngobiat flft} three magicians at Logrofio In Castile In 
ICIO, b} P do I’Ancre (Purls, 1012), the trials In Sweden In 1000 and 1070. by Dr 
Antboii> Homeek (London, 1700), tho proceedings against G KSbbing nt Coesfeld 
In 1632, b} Kleseit (Coesfeld, 1827), and if* Pracerfures deSarcelltne liNeuchdtel, 
by Lardy (XeucMtel 1SC6). (J Wf ) 

WITENAGEMOT. See England, vol viii. p. 276. 

WITHER, George (1588-1667), appears in the Dunciad 
as “sleeiiing among the dull of ancient days, safe where 
no critics damn ” The once ardent poet’s slumbers were 
disturbed towards the close of the 18th century by George 
Ellis, who in hia Sf^cimem resuscitated some of Wither’s 
poetry, not to condemn but to praise. Thereafter he was 
speedily released from Pope’s limbo. Wordsworth pre- 
fixed a dozen of Wither’s most exquisite lines to his own 
poem To ike Daisy ; Southey quoted him eulogistioally , 
Brydges republished a selection of his poems, and searched 
out the facts of his life , Park made a list of his voluminous 
writings over 100 in number, for The Bi'itisliBibhograpTm', 
and, most fortunate stroke of all for Wither’s memory, 
Charles Lamb wrote upon him one of bis most delightful 
essays, re-creatmg and immortalizing the old poet’s poetic 
spirit.® Wither’s life was full of adventure. Born. June 
11, 1588, the son of a Hampshire gentleman, educated at 
Magdalen College, Oxford, he entered at Lincoln’s Inn, 
conceived an ardent passion for poetry, put forward as a 
satirist m 1613 wuth Abuses Stnpt and Whipt, and was 
promptly lodged in the Marshalsea. It was the year of 
the !fesex divorce ease, when so plain a satirist, though 
he whipt abuses in the abstract, might easily have given 
offence In prison he wrote The Shepherd^s Hunting, the 
fourth eclogue of which contains his memorable praise of 
poetry. Wither’s Motto was publnshed in 1618 ; Fair 
Virtue, or The Mistj'ess of Bhdarete, the longest, freshest, 
and most captivating lover’s panegjric in the language, in 
1 622. When the civil war broke out, Wither took the side 
of the Parhament, sold his estate in Hampshire and raised 
a troop of horse, was taken prisoner and saved from death 
at the intercession of Denham, backed by a timely jest, 
was promoted and enriched by Cromwell, was stnpt of 
his possessions at the Restoration and thrown into prison, 
but released under bond for good behaviour. Besides the 
poems above mentioned, which are the basis of Lamb’s 
admiration, and his enrious Emblems, published in 1636, 
Wither, a man of most radiant energy and eloquence, 
wrote a host of satirical and polemical tracts, for which 
readers may be referred to the BihliograpTier The famous 
song “ Shall I, wasting in despair,” occurs in The MiMress 
of PhUarete. He died in London May 2, 1667. 

WTTHIHGTOH, a township of Lancashire, England, 
4 miles south of Manchester, of which it is practi^y a 
subnrb. It is chiefly ocenpied by better-class mansions and 
villas. The township is within the old parish of Man- 
chester, but was formed into a separate ecclesiastical parish 
in 1854. The urban sanitary district includes part of the 
parish of Withington and three other parishes (area 5728 
acres), the population being 10,099 in 1871 and 17,109 
in 1881. The population of the Withington portion (area 
2229 acres) rn 1871 was 4863, and in 1881 it was 9328. 

WITHESS, in law, is a person who gives or might give 
evidence in a court of justice. The law of witnesses is on 
the one hand a branch of the law of Evidenoe (g.v.), and 
on the other is closely connected with the Jmir {q.v,), for 
the jnrors were originally chosen for their knowledge or 
presumed knowledge of tbe facts in dispute. The of 
the Scotch j uror’s oath “ and no truth conceal ” is an 

* The margmal notes forming the original MS. of this essay liaTS 
recently "been reproduced hy Mr Swinhurne, Mtacdlmiiea, p. 167 
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obvious survival of tbe time when the juror was a witness 
It is only by gradual steps that the law has reached its 
present stage in the United Kingdom and the United 
States, At present the disabilities of witnesses are feWj 
almost every one is a capable witness, and the mam 
question has become one of credibihty rather than of 
capabihty. It was far otherwise in Koman and ecclesi- 
astical law and m the older law of England and Scotland 
A reference to ToRTcaE will show that in Roman and 
mediaeval law the testimony of many persons was not 
admissible without the apphcation of torture At the 
same time a large body of possible witnesses was excluded 
for reasons which have now cea.sed to be considered 
expedient, and was subject to rules which have long 
become obsoleta In Roman law witnesses must be 
or duly qualified. Minors, certain heretics, infamous 
persons (such as women convicted of adultery), and those 
interested in the result of the trial were u^missible 
Parents and children could not testify against one another, 
nor could elaves against their masters, or those at enmity 
with the party against whom their evidence was offered 
Women and slaves were under a disability to be witnesses 
to a will. The <»non law extended the d^ability to testify 
to an excommumcated person, and to a layman in a 
criminal charge against a clerk, unless he were actually 
the prosecutor. In the days of trial by battle a paity 
could render a witness against him incompetent by 
challenging and defeating him m the judicial combat 
A policy similar to that of Roman law was followed for 
centuries in England by excluding the testimony of parties 
or persons interested, of witnesses for a prisoner, and of 
inf^ous persons, such as those who had been attainted, 
or had hem vanquished in the trial by battle, or had stood 
in the pillory. All these were said vocem non AaSere 
Many ^sterns of law excluded witnesses from policy of a 
local or temporary natura Womeiv (y.w ) were generally 
re^irded as wholly or partially incompetent The evidence 
of Jews was frequently rejected in Spain and other 
countries during the 14th and 15th centuries. In the 
United States, whUe slavery was lawful, the evidence of 
slaves (and in some States that of free persons of colour) 
was not received for or against whites. There were m 
Roman law some hard and fast roles as to number. Seven 
witnesses were necessary for a will, five for a mancipatio 
or manumission or to determine the question whether a 
p«W)n were free or a slave. Five was also the number 
necessary under the Liber Fewlonm for proving ingrati- 
tude to the lord. Two were generally necessary, as in 
the Mosaic law, as a fliinimum number to prove any fact 
VniiUi rea^jisio t&tk omnim non, avdiatur are the words 
of ft constitution of Constantine. The evidence of a single 
witness was simply smiplma prohatioi to be supplement^ 
in default of a second witness, by torture or by reference 
to oatL In the canon law the evidence of a notary was 
generally equivalent to that of two ordinary witnesses. 
The evidence of the pope and that of a witness who simply 
pffoved batpfcism or heresy (according to some authorities) 
are psrhajs the only other cases in which canon law 
#^p^:wed with confirmatory evidence. In England one 
wiin^ jiiq ftsarule sufSclemt. But in: certain cases two 
car fH Two must attest a marriage or a 

wiUf^ and ' twb jare. i|eceBa^ for' a conviction of perjury, 
treason^ and 'iSQihe| ww 'crimes, such W offences agmnst 
the of Sttpr^r^yof E^beth. lutiie United States 
the hnmber aecspspylfor at!testati''j^’3s of a marnage or 
will is ncrf! uniform In^ the ^ Sometime a special 

number has been fixed in ty statute in exccp- 

•* Tha absence of two Tdttteseaa does not, however, avoid amairj&ge 
as it does ft Wdl The aaotion of 4 Goo. IV. a Tarovidinv fmr tha 


tional cases A curious Act of Richard IL, passed in 1383 
(6 Ric II. at 2, c 6), fixed the number of compurgators 
necessary to free an accused person from complicity in the 
peasant revolt at three or four. Corroborative evidence 
— not necessarily the evidence of another witness, but 
corroboration m a material particular — must in England 
be given to entitle the complainant or plaintiff to succeed 
in an affiliation summons or in an action for breach of 
promise of marriage. The evidence of an accomphce also 
needs coufirmation, if not in strict law, at least in practice. 
The number of witnesses had in one instance in old Scotch 
law the curious effect of deterrammg the punishment. By 
the assizes of King William, the ordeal of water was under- 
gone by the accused on the oaths of three witnesses j if to 
them the oaths of three semores were added, the penalty 
was immediate hangmg Witnesses need not now in 
English law he idonei or credible, except in the case of 
witnesses to bills of sale under the Bills of Sale Act, 
1882. The credible ” of the Statute of Frauds has not 
been repeated in the Wills Act (see Will). In the case 
of dishonour of a foreign bill of exchange the evidence of 
a notary is required, and a solicitor must attest a warrant 
of attorney, as was also required for a bill of sale from 1878 
to 1882. 

The modern law of -witnesses lias been already treated to a con- 
siderable extent -under Evidekce, It should be noticed that since 
the t^te of that aiticle a new rule of great impoitance has received 
statutory aauetiou. The rules of the Supreme Court, 1888 (Ord, 
xxxvi., 1 . 88), enable the judge in all casee to disallow any questioua 
put m cross-examination of any party or other witness which may 
appear to him to be vexatious and not relevant to any matter proper 
to be inquired into m the cause or matter. It will suffice here to 
give a bnef statement of the law as it at present stands, rather by 
way of supplement to what has been already said than as an ex- 
haustive notice. Witnesses may be either sworn or unsworn, either 
judicial or uon-judicial, the unsworn and non-judicial almost coin- 
ciding The evidence of judieial witneasea may be given u^r^a voce 
or by deposition or affidavit, tbe latter berngj^e more usual course 
in chancery and bankruptcy proceedings. Where evidence is taken 
on commission, the usual course where the witness is out of the 
^unsdietion, the questions and the witness's answers axe produced 
in -writmg to the court which issued the commission, it being a 
delemtion of the authority of the court. As a rule^ all -witnesses 
eonmig before a court of justice, whether to give evidence as to a 
feet or a professional opmion, must he sworu (see Oaths) ^ To 
this rule certain exceptions exist at common law and have been 
introduced by statute, -the one of the most importance being the 
law by which persons objecting to take an oath may affirm. Another 
exertion was introduced by the Criminal Law Amendment Act, 
X88^ the Act allowing the evidence of a child of tender years to be 
received without oath But to ensure a conviction such evidence 
must be corroborated. At common law a person merely produc- 
ing documantary evidence need not aa a rule be sworn. A -witness, 
too, may be exammed unsworn on the voir rfira, as it la called, to 
deade tie prehminary question of his competency. Non-judicial 
-witnesses are those who attest an act of unusual importance, for the 
due execution of which evidence may afterwards he required. Tliey 
are either mode necessary by law, as the witnesses to marria^ and 
wills, or used by general custom, as the -witnesses to deeds In 
some cases the attestation has b^ome a meie form, such as tbe 
attestation of the lord chancellor to a -writ of summons (see Writ) 
Those -witneases whose evidence is not received may be divided 
into incompetent and privileged, — classes which must be carefully 
distinguished. The e-ndence of the former is wholly madimssible ; 
that of the latter is admissible if they waive their privilege. Amoug 
the incompetent witnesses axe those of too tender years to nndei- 
stand the nature of an oath, idiots and lunatics, those convicted 
of peijtuy- under an Act of Elizabeth (see PamruKY),® and accused 
persons or thmr husbands or wives (except where the trial is for 
-Reason or for personal injuries inflicted by one spouae against the 
other). The excloaiou or the latter class has led to much dis- 


* The ^ving of evidence -unswom appears to have been at one tune 
regarded as a pn-viiege. Tbe men of Etpon, for instance, -were by a 
ohwter of Athelstan to be beUeved on thtir yea and nay in all disputes, 

* A person convicted of peijury at common law is not on that 
account incomwtent in England , his evidence may be given for -what 
it is -worth. B is otherwise in the United States, see Revdsed Statutes, 
§ 5892. In Pranoe disability to be a witness may bo inflicted os part 
of the punishment on conviciaon for certain crimes (see Code Final, 
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oussion among English lawyers In 1878 the Criminal Code 
Commission recommended that prisoners should be allowed to give 
evidence on their own behalf on oath. Several recent Acts have 
modified in some degree the ngotir of the common law The accused, 
or the husband or wife of the accused, may give evidence on oath 
in certain proceedings, nominally cnmmol, substantially of a civil 
nature, sncn as indictments for nuisance or non«repair of a highway 
(40 Vict. and 41 Vict. c. 14) The same is the case nTider the 
Merchant Shippmg, Licensing, and Customs Acts, the Mamed 
Women’s Property Act, 1882, the Criminal Law Amendment Act, 
1886, the Merchandise Marks Act, 1887, and other Acts. Up to 
1702 the prisoner was under the further disability of not being 
able to have his witnesses examined on oath. This harsh rule, 
borrowed from Roman law, was not abrogated in Ireland until 
1711, in Scotland until 1785. Where a witness is competent, he 
is also compellable, except the king The only pnvileged witnesses 
practically now recognized m England are high officers of stete, 
executive or mdicial, and members of the legal profession, who 
need not divTuge what has been disclosed to them in professional 
confidence. Clergy and medical men are not pnvileged, though 
attempts have sometunes been made to piotect disclosures to them, 
especially to pneats in the confessionaL Any witness is pnvileged 
from answering q^uestions the answers to which might expose him 
to penalty or forfeiture or to a charge of adultery. Lists of wit- 
nesses mtended to be called by the crown must he supplied to the 
accused m charges of Treason {q v ), and are Mnerally on the back 
of the indictment in ordmary cases, though the prosecution is not 
bound to call them. In Scotland hats of the witnesses are supplied 
in all cases, and in the United States in capital charges. 

The mode of securing the attendance of a witness m by snbpoana 
(see Weit) m civil actions in. the High Court, by subpoena or 
Rbooghhzanoe {qv ) before an assize court, by Summons {q v.) in 
a county court or court of summary jurisdictaon. In exceptional 
cases attendance may he secured by wnt of habeas corpus ad testt- 
ficandunn or by Waehant (g d ) of a secretary of state. In Scotland 
attendance is generally secured by citation. Disobedience to a sub- 
poena IS punishable as Contempt op Oottet (g v ).^ Ealae evidence 
renders the offender liable to the penalties of pequry Vanous 
Acta of Parliament deal with compeUing appearance before com- 
mittees of parliament, courts of martial, and oilier tnbnnals of a 
special nattuo A witness is protected from any action for slander 
for words spoken in the witness box He is also protected from 
arrest eundo, morando, et redeiviido. The scale oi allowances to 
witnesses depends upon orders of court made with the approval of 
the Treasury It la graduated according to the social position of 
the witnesses. (j Wf ) 

WITSrUS, Heemanit (1636-1708), Dutch theologian, 
was bom February 12, 1636, at Enckhuysen, North Hol- 
land, studied at Utrecht, Leyden, and Groningen, and was 
ordained to the minist^ in 1657 In 1676 he became 
professor of divinity at Franeker, and in 1680 he was 
translated to a corresponding chair at Utrecht. In 1686 
he acted as chaplain to the Dutch embassy sent to London 
to congratulate James II. on his accession In 1698 he 
succeeded Spanheim at Leyden, where he died on October 
22, 1708. 

Subjomed is a list of his more important works Judssus 
Christianvxins, — circa JPmvcipia Fidei et SS ^Mndatem, Utrecht, 
1661 , De (Ecoiwmia Foederum Dd cum Hominihus, 1677 (often re- 
printed, both in Latm and in English, and still regarded as one 
of the clearest and most suggestive expositions of the so-called 
“federal” theology), Diatribe de S^tem Fpistolarim Apocalyptic 
carum Sensu Sistonco ac Frophetico, Franeker, 1678; Exerciiaivorus 
Sacra zn Syiiibolum quod Apoatolorum dicitur et zn Orahonsm, 
Dmninieatn, Franeker, 1681; Mzscedlanm Sacra, Utrecht 1692- 
1700 (2 vols. 4to) 

WITT See Db Witt. 

WITTEN, a rapidly growing town of Westphalia, 
Prussia, is favourably situated among the coalfields of 
the Buhr, 14 miles east of Essen and 15 miles north- 
east of Elberfeld, The coal-mines in the neighbourhood 
provide abundant fuel for large cast-steel works, iron- 
foundries, railway workshops, machinery and boiler works, 
glass-works, distilleries, and other industrial establishments 
In 1843 the population was 3444, in 1885 it was 23,903. 

WITTENBEBQ, now an unimportant manufacturing 
town in the province of Saxony, Prussia, is situated 65 
miles to the south-west of Berlin, on the Elbe, which is 
here spanned by a stone bridge 300 yards long, and by an 

^ la the ecclesiastical courts it was formerly punished by Bxcom- 
Mdnioation (g u). 


iron railway bridge 320 yards long. The three suburbs 
which adjoin the town are not older than 1817. Witten- 
berg is interesting chiefly on account of its close connexion 
with Luther and the dawn of the Beformation; and 
several of its buildings are associated with the events of 
that time Part of the Augustinian monastery in which 
Luther dwelt, at first as a monk and in later life as owner 
with his wife and family, is still preserved, and has been 
fitted up as a “Luther museum.” The Augusteum, built 
in 1564-83 on the site of the monastery, is now a clerical 
seminary. The Schlosskirche, to the doors of which Luther 
nailed his famous ninety-five theses in 1517, dated onginally 
from 1490-99 , it was, however, seriously damaged by fire 
during the bombardment of 1760, and has practically been 
re-built. The old wooden doors, burnt in 1760, are replaced 
by bronze doors, bearing the Latin text of the theses In 
the interior of the church are the tombs of Luther, Melanch- 
thon, and the electors Frederick the Wise and John the 
Constant. The parish church, in which Luther often 
pr^chei^ was built in the 14th century, but has been much 
Stored since Luther’s time. The present infantry barracks 
were at one time occupied by the university of Witten- 
berg, founded in 1502, but incorporated with the nmversity 
of PtaiUe in 1817. Luther was appointed professor of 
philosophy here in 1608; and the new university rapidly 
acquired a considerable reputation from its connexion 
with the early Beformers. Shakespeare makes Hamlet 
and Horatio study at Wittenberg The ancient electoral 
palace is another of the buildings that suffered severely iu 
1760, it now contains archives. Melanchthon’s house 
and the house of Lucas Cranach the Elder (1472-1653), 
who was burgomaster of Wittenberg, are also pointed out. 
Statues of Luther aud Melanchthon embellish the town. 
The spot, outside the Elster Gate, where Luther publicly 
burned the papal bull in 1620 is marked by an oak tree. 
Woollen and linen-weaving, stocking-making, leather-work- 
ing, distilling, and brewing are carried on in Wittenberg. 
The formerly considerable manufacture of the heavier 
kinds of cloth has died out. The population in 1885 was 
13,856; in 1816 it was 6206. 

"Wittenlierg is mentioned as early as 1180, It was the capital 
of the little duchy of Saxe-Wittanherg (vol. xil p S62), the 
inilei*a of which afterwards became electors of Saxony; and it con- 
tinued to bo the chief town of Saxony under the Ernestine electors. 
The capitulation of Wittenberg (1547) is the name given to the 
treaty by which John Frederick the Magnanimous was compelled 
to resign the electoral dignity and most of his territory to the 
Alherlane branch of the Saxon family In 1760 the town was 
bombarded by the Austrians. In 1818 it was refortified hy com- 
mand of Hapoleon , but m 1814 it was stormed by the Prussians 
under Taneutzien, who received the title of “ Von Wittenberg” as 
a reward. Wittenberg contmued to be a fortress of the third olnan 
until the reorganization of the German defences after the founda- 
tion of the new empire in 1871 led to its bemg dismantled, 

WLOCLAWEK, or Vi-otslavsk, a district town of the 
government of Warsaw, on the left bank of the Vistula, 
which is crossed by an iron bridge, 118 miles by rail to 
the N.W. of Warsaw. It was founded about 1139, and 
became known under the name of Vladislavia, or Old 
Ladislaus, as a centre for trade of some importance. 
Later on it fell into decay; but, owing to its position on 
the great water highway of Poland aud on the railway 
connecting Warsaw with Berlin and Dantzic, its popula- 
tion has rapidly increased of late, and now amounts to 
22,600. Its merchants carry on an active trade in grain. 
It has a fine cathedral, dating from the 14th century. 

WOBURN, a town of Middlesex county, Massachusetts, 
United States, lies about 10 miles somewhat west of north 
from Boston , it comprises within its limits four villages of 
greater or less size, besides a small rural population. The 
town contains 76 roiles of streets. The population in 1886 
was 11,750, about three-tenths of foreign birth. The 
XXTV. — 79 
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indastnes, whidi are largely manufacturing, are connected 
dblefly "witli the tanning of leather and the making of 
boots and shoes. 

■Woburn is one of the older towns of Massachnsatts, having been 
settled in 1642- Its growth, however, was slow, and it is only m 
recent years that it has attained to importance 

WOELEL, Joseph (1772-1812), pianist and compose, 
was bom in 1772 at Salzburg, where he studied mnae 
itndpr Leopold Mozart and Michael Haydn, After a 
short residence at Warsaw he produced his first opera, 
Der HoU&nherg^ with some success at Vienna, where it was 
soon followed by Das schms Milchmadshen and some other 
dramatic piecea These, however, have been long for- 
gotten, and his fame now rests upon his compo^tions for 
the pianoforte, and the skill with which he is said to 
have met their formidable demands upon bis power as 
an executant. The perfection of his technique im- 
measurably enhanced by the enormous stretch of his fingers j 
fi.nd to the wide grasp of the key-board this placed at his 
command he owed a facility of execution which he turned 
to excellent account, especially in his extempore perform- 
ances, So remarkable were these that even the youthful 
Beethoven did not disdain to play in company with hirn at 
the house of Count Wetzlar, and in memoiy of this exhibi- 
tion of good-humoured rivalry he dedicate to Beethoven 
his Three Sonatas, Op. 6. Quitting Vienna m 1798 
Woelfl exhibited his skill in most of the great European 
capitals, and, after spending some yearn m Paris, made his 
first appearance in London, May 27, 1805. Here he 
enjoyed a long term of populajiiy, crowned about 1808 
by the publication of his Senate^ Op, 41, containing some 
variations cm ** Life let ns cherish.” This, on account of 
its technical difBcnlty, he entitled Non Plus Ultra ; and, 
in reply to the challenge, Dusaek’a London publishers 
reprinted a sonata by that composer, originally called Le 
Metaitr A Paris, with the title Plus Ultra, and an ironical 
dedication to Non Plus Ultra, Woelfi died in Great 
Marylebone Street, Loudon, May 21, 1812. Some stories 
once current concerning his ruin by a card-sharper and 
death upon a heap of straw are proved to have been utterly 
without foundatioa. 

WOHLER, Eeibdeich (1800-1882), chemist, wsus bora 
on July 31, 1800, in Eschersheim, near Frankfort-on-the 
Main. While attending the village school of Bodelheim, he 
received valuable additional instruction from his father, a 
rtwn. of more than ordinary acquirements. Li 1812 the 
family removed to Frankfort, where he entered the gym- 
nasima, and by the kindness of a scientifie friend, Dr 
Bu^ was introduced to the study of ^ mineralo^, 
chemistry, and physics. He afterwards studied medicine 
at Morbhrg and Heidelberg, graduating in that faculty 
at the latter university. Having, on the advice of Leopold 
Gmelin, decided upon devoting himself henceforth to 
ubemistiy, he completed his chemical education at Stoek- 
holm, under Berzelius, in whose laboratory he worked for 
aoonsttderabletime, and with whom, doriughis subsequent 
life, ha maintained the most friencQy relations. While m 
Swwien he took part in a scientific expedition through 
TTonftay, wbi<h made him acquainted with the brothers 
Sirongniairfe and with Humphrey Da^^. 

AdEt^ hb letura from Sweden in 1825, h& accepted a 
call to Beriin 'aa teacher of chemistry in the then newly- 
flcected ^^gewerbscshule,” and remain^ there until 1832, 
wheu bmlly c^nped him to take up his abode in 
Oassflsl Ih 1896 Wbhbp. became jWe^or of chemistry 
in the modical fackdiiy of the university of Gottingen, 
which m hb 'miae, was eomhm^ with that of 

inspector-gwiflial df phaimwy for Sahoven He held his 
chair till his clealh, whirit oiscmcred^ albsir a short illness, on 
the 23rd Septmnber 1882. 


■Wbiler’a career as a chemist extends over two generationa 
Some sixty years ago, when the elementary nature of chlorine had 
just been established, and the isolation of cyanogen was still a 
novtdty, young 'Wohler already worked as an investigator, the 
same 'Wohler who rejoiced with the chemists of to-day ovei the 
synthesis of indigo Of the woild of chemical discovenes that he 
Iwtween he magna para fuiL Withm the limits of the present 
article, however, it is impossible to do more than indicate bn^y 
the nature of some of has greater achievements, imongst these his 
discovery of cyanic acid, and what it led him to, occupy a prominent 
IVom these investigations of lus the science of organic 
chemistry may be said to date. . j 

"When, in 1828, Wcihler prepared the ammoma salt of his acid, 
he was astonished to find that the salt, although made by what 
appeared to be a stramhtforward double decomposition, did mot 
exhibit the character of an ammonia salt at all, but turned out to 
be with urea, a substance which heretofore had been 

known only os one of the orgamo components of urine. Pnor 
to this discovery a wide and impassable gulf had in the minds 
of chemists separated the mineral from the or^ic kingdom 
Inorganic bodies all appeared to be derivable from their elements by 
a succession of acts of binary combination j the full anslysis of sneh 
a body contained in itself the Ml instruction for its synthetical 

C duction in the laboratory. Organic substances, on the other 
id, were supposed to be things of an entirely different order, 
in them the few elements which they all consist of were assumed 
to be united with one another, each with each, in a mystenous 
manner, which could be brought about only by the agency of “vital 
force." Vital force, it was now seen, had nothing to do with the 
formation of urea at any rate. The pU was bridged over, and a 
great and new morning full of the highest promise dawned over 
chemistiy If the promise was more than fulfilled, if organic 
chemistry from a mere possibihty developed into a reality, we owe 
this chiefly to the great researches which were corned out con- 
jointly by Wohler and Liebig 

One of the first, if not the first, of these was an investigation on 
the oxygenated acids of cyanogen, which they pubhshed in 1830. 
In their research they proved, both analytically and synthetically, 
cyanic and cyanurio acad, although distinct bodies, have the 
I same elementary oompositioii, and that the former, when simply 
kept m a sealed-np tube, maduolly passes wholly into a porcelain- 
like neutral solid, oyameMe, whimx is widely different from either. 
By th^e discoveries, and hy Wbhler'a synthesis of urea, the feet 
of isomensm was firmly estabhshed. CJompared with this ^at 
conquest their joint work on mellitio acid (1880) and on sulpho- 
vinifi acid (1881) appears small ; it sinks into insignificance when 
viewed in the light of their immortal researches on bitter-almond 
oil and on uric acid. 

In 1882 hitter-almond oil was supposed to be to bitter almonds 
what a hundred and one other essential oils are to their vegetable 
sources. Of ife ehemistry nothing was known except the fact that 
it ooTit<i7TiH loosely combined prussie acid, and that, when kept for 
a long tune, it is liable to deposit a crystalline sohd, as vanous 
other essential oils do. Liebig and 'Wohler, being struck by the 
absence from even jwwdered bitter almonds of the intense smell 
oharaetenatio of the oil, set about tracing the latter to its ongin, 
and soon solved the question In 1830 Eobiquet and Boutron- 
Cfiiarlard had sneoeeded in extracting from bitter almonds a crystal- 
line nitrogenous sohd, soluble wilhout decomposition in alcohol 
and in water, which they called amygdaline. What Liebig and 
Wohler found was that, when bitter-aJmond meal is mashed up 
with water, this amygdahne, by iiie action of the water and a 
ferment (common to both, sweet and bitter almonds), breaks up into 
sugar, pmssie acid, and bitter-almond oil. They also succeeded 
in sedating the prussic acid from the distilled on, and found the 
thus punfied oil to be a non-poisonous liquid of the composition 
G7H0O. This liquid, when exposed to the air, readily takes up 
oxygen and assumes the form of a sohd, which is identical at the 
same time with the quasi-stearoptene of the oil and with Scheele’s 
benzoic acid, CrHgOj, IVhen treated with chlorine, the punfied oil 
yields a dhloiide, C,HsO. 01,— the chlorine of which, by treatment 
with the respective potasmtun compounds, is displaced by its 
equivalent in oromine, iodine, sulphur, cyanogen, and, on treat- 
ment with ammonia, by the group ISTHs.. Water converts it into 
hydrochloric and benzoic aci(S In all these reactions the group 
OjHbO holds together; it moves forwards and baokwarda as if it 
were a compound element, — a common-place enough fact in the eyes 
of the chemical student of 1882, hnt a most wonderM revelation 
to the chemist of 1882. Beizelina, who certainly was not much 
mven to dealing in superlatives, greeted the discovery in his 
ac^esbericht as opening up a new era in organic chemistry, and, 
rejecting the prosaic name of benzoyl whicm Wfihler and Idebfe 
had given to their radic^, proposed to name it prome, from irpui, 
early in the day, or ortknne, from IfpSpos, the dawn. 

Equally important in a scientific sense, but greater as a piece of 
eaqtoanental work, was their joint research on tTsio A-om ®.). 
Anar their nnc acid reseaaAh the ways of Wohler and Liebig 
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diverged. The latter continued to prosecute organic research ] the 
former turned Ins attention more to inoiganic subjects,— -not ex- 
clusively, however, as the well-known research on narcotine (which 
was carried out in hia lahoratonr, partly hy himself partly by 
Blyth, and published in 1848) is alone anflicient to prove. 

Amongst Wohler’s moiganic pnhhcationa, a short notice on the 
unprovements in the preparation of potassium is significant as 
forming the small hegitmmg of a brilliant senes of researches on 
the isolation of elementary substances and on their properties, a 
subject for which he evidently had a great love, as he always comes 
back to it in the intervals of other work. In 1827 he for the first 
time succeeded m isolatmg alummiuin, the metal of clay, by 
means of a method which was soon found to be more genially 
apphcable Alumina, like many other metalho oxides, is not 
reducible by electrolysis or by the action of charcoal at any temper- 
ature. But, when heated with charcoal in chlorine gas, it passes 
into the state of a volatile chloride. What Wohler found was that 
this chloride, when heated with potassium or sodium, readily gives 
up Its dhlonne and assumes the elementary form. The aluminium 
which Wohler thus obtained was a grey powder , but in 1846 he 
succeeded in produang the metal in the shape of well-fused, fully 
metallio globules. Wohler, on this second occasion, correctly 
ascertain^ aU the properties which everybody now knows to he 
characteristic of this metal ; and it is as well to add that where 
Wohler’s alnnumum differed from what now occurs in commerce 
under this name it differed to its own advantage. That Wohler 
should not have seen the practical importance of has discovery is 
not to be credited ; if he never suggested au attempt to manu- 
facture the metal industrially, that is only the natural consequence 
of the drcumstances in which he was placed. 

The earlier aluminium research was followed m 1828 by the 
isolation of beryllium and yttnum. These earher metal reductions 
fall into the Berlin penoi While in Cassel he worked out pro- 
cesses for the manfacture of nickel free from arsenic, and tins laid 
the foundation for what is now a flounahing chemKal industry in 
Germany The several methods for the analysis of nickel and 
cobalt ores which, he describes in his Mmeral-Analyse^a.^^&a to 
be an incidental outcome of this work. This subject was one of 
hia favounte topics ; as late as 1877 we see hum commg hack to it 
in the pubhcation of a short process for the separation of nickel and 
cobalt wm arsenic and iron, 

In 1840 metaUio titanium arrested his attention. Since the 
days of Wollaston those beautiful copper-like cubes which are 
ooeasionolly met with m blown-out blast furnaces hod been sup- 
posed to be metallic titanium pime and simple. Wohler observed 
that the reputed metal, when fused with caustio alkali, emitted 
torrents of ammoma, and on further inqmry ascertained the crystals 
to he a temaiy comj^und, contammg the elements of a nitnda and 
of a cyanide of the metal In pursuance of this research Wohler 
ta^ht ns howto prepare real titanium and really pure titanic acid. 

In 1864 BeviUe’s energetic attempts to produce aluminium m- 
dustnally caused Wohler to turn his attention again to tins early 
and almost forgotten child of his genius. His first incentive, no 
doubt, was the natural and just de^e to claim his right as the real 
discoverer of what DeviUe, in his ignorance of foreign scientific 
work, qnite honestly thought he hm been the firet to find out 
This dispute came to a very satisfactory issue. Deville, after a 
little pardonable hesitation, fully ackuoiwedged Wohler’s prionty, 
and the two henceforth were Mends, and wo^ed together. 

The first fruit of this happy union was a memorable loint re- 
search (published in 1866 and 1867), which led to their discovery 
of an adamantine and of a graphitoidal (m addition to the long 
known amorphous) modification of boron. This graphitoidal 
species subsequently, in their own hands, proved to be a mistake , 
but the adamantine modification lives to tins day as a true analogue 
of ordinary {carbon) diamond. 

From boron to sihcon is an easy transition, so we need not 
wonder at finding Wohler, in 1867, engaged (conjointly with the 
physicist Buff) m a research on new compounds of smeon. On 
electrolysmg a solution of common salt with silicon-contaming 
aluminium as a positive electrode, they obtained a self-mflammable 
gas which they recognized as hydrogen contaminated with the 
previoutily unknown hydride of silicon, SiH^ which body Wohler 
subsequently, witbthe co-operation of Martms, obtamedin a state of 
greater punty. Wohler and Buff also obtained, thongh m an 
munre state, what were subsequently recognized by Fnedel and 
Ladenbure as silicon-chloroform and as silioon-fonmo anhydride 

Space does not allow’ of more than a mere reference to Wohlei^a 
researches on metallic or semimetallic nitrides What we know 
of this as yet Uttle understood class of bodies, with barely an 
exception, came out of his laboratory, if it was not done by himself 
in the strict sense of the word. -And only a reference can be 
made to the numerous processes which Wohler, in the course of his 
long laboratory practice, has worked out for the preparation of pure 
chemicals, and for the execution of exact anaJ^cal separations. 
He had better work to do than to take up oi^ytical problems 
for their own sake ; but what ho did in tins direction mcidentally 
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amounts to a great deal. The analysis of meteontes was one of his 
favounte specialties, — one of his results being the diacoveiy of 
organic matter in a meteorite which ho examined m 1884 

As a teacher Wohler ranks with Liebig and Berzelius In a 
sense he was the greatest of the three Berzelius never had the 
opportoni'ty to teach large numbers of students in his lahoratoiy, 
and Liebig lacked the many-sidedness so characteristic of the Got- 
tingen laboratory as long as it really was under Wohler’s personal 
direction. One student might wish to work on organic chemistry, 
another on minerals, a third on metallurgy, a fourth on rare ele- 
ments, let them all go to Wohler, and all, as well as the fifth or 
sixth, would find themselves in the nght place. That Wohler m 
these ciicumstances was able to do much hteiary work is truly 
marvellous. His Grundrias der Ghcmie, which he published anony- 
mously at first, has passed through many editions, and been trans- 
lated into various foreign languages, — never, unfortunately, into 
English. A more valuable teaching book still, and more unique m 
its character, is his excellent Practische Ud)unge7i in der clmuschm 
Analyse (entitled in the second edition Mineral-Analyae %n Bei- 
sptelen), of which we have two English translations To a man 
like him the compilation of either hook probably gave little 
trouble j what must have taken up a very large portion of hia 
valuable time are his translations of Berzehus’s Lehrlu<Ai der Oherme, 
and of all the successive volumes of Berzelius's Jahresbericht, which, 
only thus became really available to the scientific world at large 
From 1838, too, Wohler was one of the editors of Inobis’s Annalm 

Wohler’s last pubhcation (1880) treats of a new kind of galvanic 
element in. which the one metal aluminium serves for either pole. 

A very excellent liiography of WQhler by Hofmann Is published In the Berichte 
der deutsehen eJumtscJien GeieOsehafi for 1S82 (W. D } 

WOHLGEMUTH, Michael (1434-1619), an able 
painter of the school of Eraucoma, of which Nuremberg, 
where he was born in 1434, was the chief artistic centre 
Little IS known of his private life beyond the fact that in 
I 1472 he mamed the widow of the painter Hans Pleyden- 
wurff, whose son Wilhelm worked as an assistant to his 
stepfather. The importance of Wohlgemuth as an artist 
reste, not only on his own individual paintings, but also on 
the fact that he was the bead of a large worl^op, m which 
many different hranchea of the fine arts were earned on 
by a great number of pupil-assistants, including Albert 
Duxer (see vol. vii. pp, 556-66). In this atelver not only 
large altar-pieces and other sacred paintings were executed, 
but also elaborate retables in carved wood, consisting of 
crowded subjects in high relief, richly decorated with gold 
and colour, such as pleased the rather doubtful Teutonic 
taste of that time (see p. 648 infra). Wood-engraving 
■was also earned on in the same workshop, the bloclm being 
cut from Wohlgemuth’s designs, many of which are remark- 
able for their vigour and clever adaptation to the special 
necessities of the technique of woodcutting. Two large and 
copiously illustrated books have woodcuts supplied by 
Wohlgemuth and his stepson Wilhelm Pleydenwurff. The 
firat is the ScJiatzkammer der •wahrm RdcUthmier dea Beils, 
pnnted by Koberger in 1491 ; the other is the Sisiona 
Mwndii by Schedel, 1493-94, a sort of encydopsedia, 
usimlly known as the Bureniberg Clirmicle, wMc^ attained 
a vary high degree of popularity at the time, aud is now 
highly valued, not for the text, hut for its remarkable 
coUection of spinted engravings. 

Among the paintings ascribed to Wohlgemuth a large 
number are clearly the work of less able assistants, but 
those by the hand of the master himself possess merit of 
a very high order, in their rich colour, powerful drawing, 
and refined delicacy of finish. The earliest known work 
by Wohlgemuth is a retable consisting of four panels, 
dated 1465, now in the Munich gallery, a decorative 
work of much beauty. In 1479 he paint^ the retable of 
high altar in the church of St Mary at Zwickau, which 
still exists, receiving for it the large sum of 1400 gulden. 
One of Mb finest and largest works is the great retable 
painted for the church of ■&e Austin friars at Nuremberg, 
now moved into the museum 3 it consists of a great many 
panels, with figures of those saints whose worship was 
sperially popular at Nuremberg In 1601 Wohlgemuth 
was employed to decorate the town-haU at Goslar with a 
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large series of paintings ; some on the ceiling are on panel, 
and others on the walla are painted thinly in tempera on 
canvas. As a portrait-painter he enjoyed much repute, and 
some of his works of this class are very admu^ble for 
their realistic vigour and minute finish. Outside Germany 
Wohlgemuth’s paintings are scarce . the Royal Institution 
at Liverpool possesses two good examples, — Pilate Washing 
his Hands, and the Deposition from the CrosSj parts prob- 
ably of a large altarpiece. During the last ten years of 
his life Wohlgemuth appears to have poduced little by 
his own hand. One of his latest paintings is the retable 
at Schwabadh, executed in 1508, the contract for which 
still exists. He died at Nuremberg m 1519. 

■WOLCOT, JoHir (1738-1819), painter and satirist 
under the pseudonym of Peter Putjdae, was son of 
Alexander Wolcot, surgeon at Dodbrooke, adjoining Kings- 
hridge, in Devon^e, and was baptist there 9 th May 
1738. He was educated at Kingshridge free school under 
John Morris, at the Bodmin grammar school, and in 
[France, and as the result of this training was well 
acquainted with Greek and Latin, and spoke French with 
facility. For seven years he was apprenticed to his und^ 
John Wolcot, a surgeon at Fowey, and it was intended 
that he shodd in due course succeed to the practice. 
Among his uncle’s patients were Sir William Trdawny and 
his household, at Trelawne, near Fowey, and when Trelawny 
went to Jamaica as governor in 1769 he was accompanied 
by Wolcot, who had now qualified as M D. of the uni- 
versily of Aberdeen (8th September 1767), Considerable 
ecclesiastical patronage was in the gift of the governor of 
Jamaica, and, to render himself eli^ble for any desirable 
living which might fall vacant^ Wolcot returned to England, 
and was ordab^ deacon on 24th June 1769 and priest on 
the following day. With these qualifications he once more 
repaired to the West Indies, and in 1772 became incumbent 
of Yere, Jamaica, but on the death of Ms patron (11th 
December 1772) he bade adieu to the colony, and on his 
arrival in England settled as a physician at Traro. Parly 
politics ran high in that borough, and Wolcot threw him- 
self into the fmy, making an especial butt of an influential 
merchant, afterwards ihe representative of Truro in par- 
liament. In consequence of those indiscretions he left 
in 1779, and in 1781 he fixed his permanent abode in 
London. He bror^ht with him the young Cornish artist 
John Opie, whose talents in painting received the enthu- 
. elastic atoiration of the doctor. Wolcot exerted Mmself 
miergeth!a% in spireading the fame of Ms young proteg4 
by in the papem and by introductiona to the leaders 
o! feshion.^ Ikom this date he dropped the profession 
of mecficine, as he had previously thrown off Ms clerical 
orders, and earned the means of subsistence by his satirical 
produetiona. Wolcot had long dabbled in poetry. His 
first effiision, on the recovery of the elder Pitt from gout, 
is said to have appeared about 1756, 

when he was resident at Fowey, and he dictat^ verses until 
within a few days of his death. Many of his eerious pieces 
were marked by taste and feeling, and his translation of 
flliomas Warton’s Latin epigram on sleep dwells in the 
memory through its happy simplicity. After his settlement 
in London he ihrewoff with marvellous rapidi^ a succession 
of pungent satires. George HL was his favourite subject 
d ridieule, and his pecuHorities were described or distorted 
in jf9l« Lcmiad, Peeps Ewfcd Ti'sii to 

JfcBsfifr, Two of WolcoPs happiest satires on the “farmer 
king”’ depicted the royal survey of Whitbread^s breweiy 
and the Mng^s wOnder bow, the apples got into the apple 
dumpliu^ The mo£^ entertaining biography vshich the 
English language has yet produced was ridiculed in An 
Bjfisdo to James and in a piece on the rivM 

^ See hut Woris, by J. Jo;pe JElogersu 
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biographers, happily called Bozzy and JPiozzi. The leading 
Timn of science and the adventurous traveller fell under 
Ms lash, — the former in Sir Joseph Banks and ths Emperor 
of Morocco^ and the latter in a Complimentary Epistle to 
James Bntce. When Wolcot came to London with his 
rough artistic genius from the west Ms hand was directed 
against the painters of the day who had already established 
their reputation, and his Lyric Odes to the Academicians 
often turned their modes of painting into a j’est with 
marvellous effect. Wolcot was himself no mean artist, and 
in 1797 there was published Siss Fidmresgm Views from 
Fainiings hy Peter Findar^ engraved hy Aiken. His 
knowledge of the art of painting lent force to Ms strictures 
I on the academicians of the age. In 1795 he disposed of 
i his works to the booksellers for an annuity of £260 a 
year, wMch he lived to enjoy for many more years than 
i the purchasers expected or desired. His various pieces 
were published in 1796 in four octavo volumes, and they 
were often reprinted. His satires are said to have exercised 
such an effect ou public opinion that the ministers pressed 
upon Mm a Government pension, on condition that he 
refeadned from any further attacks on the king’s peculiarities j 
but it 18 also asserted that be speedily declmed to accept 
it any longer, and that he even returned the moneys which 
he had received. Like many another ridiculer of the 
idioayncracies of others he was Mmself very susceptible 
to criticism, and for some attacks made on him by Gifford, 
the editor of the Quarterly Bemew^ he attempted to belabour 
Ms satirical opponent in Wnght’s shop in Piccadilly, but 
Gifford was too quick for Mm, and Wolcot was soundly 
thrashed. He died at Latham Place, Somer's Town, 
London, on. 14th January 1819, and seven days later was 
buried near Samuel Butler, the author of ILudibras, in the 
vestry vault in the churchyard of St Paul’s, Covent Garden. 

Polwtele, the Comieh. hiatorian, was weE acquainted with Wolcot 
in his early life, and the best account of hxs residence in the west 
is fbnnd in vol. i. of Polwhele'a Traditions and in Polwbele's Bto~ 
graphieul Sketches, voL u. Cyras Eedding was a Sequent visitoT 
at the old man’s house, and has described Woloot’s later days in 
his JPaat Getehntiea, vol. i, and his M/ty Tears’ JtscoUections, vols. 
x, and it John Taylor, “everybody’s Taylor,” lived “on the 
most fnendly footing with the doctor,” who figures in the Seeords 
of my X/ife. Wolcot* a humour was broad, and he cared little 
whether he hit above or below the belt, but he had a keen eye for 
the ridiculous, and was endowed with a wondrous facility of 
diction. 

WOLF. The zoological position and general characters 
of the wolf {Canis lupus) are described in the article 
Mammalia (voL zy. p 438), where the difficulties that 
mturalists meet with in separating and defining the 
numerous variations of the animals called wolves, dogs, 
jackals, and foxes are shown. The true wolves are 
(excluding some varieties of the domestic dog) the largest 
members of the genus, and have a wide geographical range, 
extending over nearly the whole of Europe and Asia, and 
North America from Greenland to Mexico, but they are 
not found in South America or Africa, being replaced m 
I both of these continents by various species of jackals and 
foxes. As might be expected from this extensive range, 
and the vajned character of the chmatic conditions of the 
' countries they inhabit, they present great diversities of 
size, length and thickness of fur, and coloration, although 
resembling each other in aU important structural characters 
These (^erenceshave given rise to a supposed multiplicity 
of species, expressed Iw the names of G, li^m, C. lyaam 
(Central Europe), 0. tmiger and G niger (Tibet), G. 
pedlipes (India), G. oeddeniedis, C, n/tdyilxs, C mexicanw, 
dm., of North America^ but it is very doubtful whether 
th^ ought to be distinguished as other than local 
varieties. In North America there is a second distinct 
smaller species, called the coyote or prairie wolf 
(Cmis l<drcm)j and perhaps the Japanese wolf {0. 
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Twdophylax) may also be distinct, although, except for its 
smaller size and shorter legs, it is scarcely distinguishable 
from the common species. Though generally distributed 
throughout the Indian peninsula, the wolf is not found in 
Ceylon nor in Burmah and Siam. The ordinary colour of 
the wolf IS a yellowish or fulvous grey, but specimens 
have been met with almost pure white and others entirely 
black. In northern countries the fur is longer and thicker, 
and the a nim al generally larger and more powerful than in 
the southern portion of its range. Its habits are similar 
everywhere and it is stiU, and has been from time imme- 
monal, especially known to man m all the countries it 
inhabits as the devastator of his flocks of sheep. Wolves 
do not catch their prey hy lying in ambush, or steahng up 
close to it, and making a sudden spring os the cat tnbe do, 
but by fairly runmng it down in open chase, which their 
speed and remarkable endurance enable them to do, and 
usually, except dunng summer, when the young families i 
of cubs are being separately provided for by their parents, | 
they assemble m troops or packs, and by their combined 
and persevering efforts are able to overpower and kill even 
such great animals as the American bison. It is amgular 
that such closely allied species as the domestic dog and 
the Arctic fox are among the favourite prey of wolves, 
and, as is well known, children and even full-grown people 
are not unfrequently the objects of their attack when 
pressed by hunger Notwithstanding the proverbial 
ferocity of the wolf m a wild state, many instances are 
recorded of ammals taken when quite young becoming 
perfectly tame and attached to the person who has brought 
them up, when they exhibit many of the ways of a dog. 
They can, however, rarely he trusted by strangers. 

The history of the wolf in the Bntish lales, and its gradual 
extirpation, has been thoroughly investigated hy Harting in his 
work on 3nh^ Ammals, from which the following account 

is abridged To judge by the osteological remains which the re- 
searches of geologists have brougM to light, there was perhaps 
scarcaly a oonnty in England or Wales in winch, at one tune or 
another, wolves did not ^und, while m Scotland and Ireland th^ 
must have been, still more numeioua. The fossil remains which 
have been discovered in Britain are not larger than, nor in any 
way to be distin^shed from, those of European wolves of the 
present day. 'Wolf-hunting was a favourite pnrsmt of the ancient 
jBntons as well as of the Anglo-Saxons. In Athelstan’s reign these 
animals abounded to such an extent in Yorkshire that a retreat 
was built by one Acehom, at Flixton, near Filey, wherem travellers 
might seek refuge if attacked hy them. As is well known, great 
efforts were made by King Edgta to reduce the number of wolvee 
in the country, but, notwithstanding the annual tribute of 800 skins 
paid to him dunng several years hy the king of Wales, he was not 
altogether so successful as has been commonly imagined. In the 
reign of Henry III, wolves were sufficiently numerous in some 
parts of the country to induce the king to make grants of land to 
various mdividuals upon the express condition, of their taking 
measures to destroy these ajumala wherever they could be found. 
In Edward II. *s time, the kin^s forest of the Peak, in Derbyshire, 
IS especially mentioned as infeated with wolves, and it was not 
until the re!^ of Henry TII. (1486-1609) that wolves appear to 
have become finally extinct in England. This, however, is rather 
a matter of inference from the cessation of all mention of them in 
local records than from any definite evidence of their extirpation. 
Their last retreat was probably in the desolate wolds of Yorkshire 
In Scotland, as might he supposed from the nature of the 'country, 
the wolf maintain^ its hold for a much longer penod. There is a 
well-known eto^ of the last of the race being killed hy Sir Ewen 
Oameron of Lochiel in 1680, but there is evidence of wolves having 
survived in Sutherlandahire and other parts into the foUowmg 
century (perhaps as late as 1748), though the date of thKir final 
extmctioji cannot be accurately fixed. In Ireland, in Cromwell’s 
tuna, wolves were particularly troublesome, and said to be increas- 
ing in numbers, so mat special measures were taken for their destruc- 
tion, such as the offering of large rewards for their heads, and the 
prohibition (m 1652) of the exportation of “ wolf-dogs,” the large 
dogs used for hunting the wolves. The active measures taken 
then and later reduced their numbers greatly, so that towards the 
end of the century they became scarce, btii^ as m the case of the 
sister Maud, the data of their final disappearance cannot now he 
ascertained. It has been placed, npon the evidence of somewhat 
doubtful traditions, as late as 1766. 
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It is entirely owing to their metdar position that the British 
Islands have bean able to clear themselves of these formidable and 
destructive animals, for the neighbourmg country of France, with 
no natural hamers to prevent their incursions from the vast conti- 
nent to the east, is still liable every winter to visits from numbers 
of them, as the following figures indicate Government rewards 
were paid m 1883 for 1316 wolves destroyed, in 1884 for 1035, m 
1885 for 900, and m 1888 for 780. The mcrease of the reward 
jimt before the first-named date seems thus to have had some effect 
in lessening the number (W H. F ) 

WOLF, Feeedkich August (1759-1824), wajs horn in 
1759 at Hainrode, a little village not fax from Nordhauaen, 
in the province of Hanover. His father, who was village 
schoolmaster and oiganist, was in hia way an enthusiast in 
education, and gave his son whatever advantage is to be 
gained hy the earliest possible cultivation. In time the 
family removed to Nordhansen, and there young Wolf 
went to the grammar school, where he soon acquired all 
the Latin and Greek that the masters could teach him, 
besides learning French, Italian, Spanish, and music. 
This, however, was in the earher and (as he himself 
regarded it) the idler part of his schooltime He pre- 
sently took his education into his own hands, devoted 
himself entirely to classics, borrowed hooks wherever he 
could, and rapidly stored his young and powerful memory 
with their contents. The precocity of his attainments was 
only equalled by the force of will and confidence in his 
own powers which charactenzed him throughout life 

After two years of sohtary study, at the age of eighteen, 
Wolf went to the university of Gottingen. Hia first act 
there was a prophecy — one of those prophecies which spring 
from, the conscious power to bring about their fulfilment 
He had to choose his “ faculty,” and chose one which then 
existed only in his own mmd, the faculty of “ philology.” 
What is even more remarkable, the omen was accepted. 
He earned his pomt^ and was enrolled as he desired. 

Wolf’s relations with Heyne, who was then the chief 
ormment of Gottingen, form, an unpleasant chapter, which 
may well be passed over here. Heyne was a scholar of 
little force or originality, but he was one of those who, by 
their power of assimilating and transmitting the thoughts 
of others, often rise to the highest reputation. Wolf soon 
left him, and fell back upon the university library, from 
which he borrowed with Ms old avidity. 

During the years 1779-83 Wolf was a schoolmaster, 
first at lifeld, then at Osteroda His success as a teacher 
was striking, and he found time to publish an edition of 
the Symposium^ which excited notice, and led to his pro- 
motion to a chair in the Prussian university of Halle. 

The moment was a critical one m the history of ednea- 
tion. The literary impulse of the Renaissance was almost 
I spent; scholarship had become dry and trivial A new 
j school, that of Locke and Rousseau, sought to make teach- 
ing more modern and more human, but at the sacrifice 
of mental discipline and scientific aim. Wolf was eager 
to throw himself into the contest on the side of anti- 
quity. In Halle (1783-1807), by the force of his will 
and the enlightened aid of the ministers of Fredenck the 
Great, he was able to carry out Ms long-cherished ideas, and 
found the science of philology. By one of England’s insular 
aberrations, the word “ philology ” threatens to be confined 
to the study of the forms of language. Wolf defined it to 
be “knowledge of human nature as exhibited in antiquity.” 
The matter of such a science, he held, must be sought in 
the history and education of some highly cultivated nation, 
j to be studied in written remains, works of art, and wbat- 
I ever else bears the stamp of national thought or skill. It 
has therefore to do with both history and language, but 
primarily as a science of tnterpretation, in wMch historical 
I facta and linguistic facts take their place iu an organic 
whole. Such was the ideal which Wolf had in his mind 
1 when he established the philological seijiinanwra at Halle. 
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Wolfs writings make little sliow in a library,^ and were | 
always subordinate to his teaching. During his time at 
Halle he published his eommentary on the L&ptvMS (1789) ! 
— which suggested to his pupil, Aug. Boeckh, the PiMui \ 
Econmiy o/ and a httle later the P>'oUgomena to 
Homer (1795). This book, the work with which his name 
is chiefly associated, was thrown off in comparative haste 
to meet an immediate need. It has all the merits of a 
great piece of oral teaching — command of method, sng- 
gestiveness, breadth of view. The reader does not feel 
that he has to do with a theory, but with great ideas, 
which are left to bear fruit in. his mind (see Hosiee) 

The Haile professorship ended tragically, and with it 
the happy and productive period of Wolfs life. He was 
swept away, and his uuiveraity with him, by the deluge 
of the French invasion. A painful gloom oppressed hia 
remaining years (1807-24:), which he spent at Berhn. 
He became so fractious and intolerant as to ahenate some 
of his warmest friends. He gamed a place in the depart- 
ment of education, through the exertions of W. von 
Humboldt. When this became unendurable, he ouce more 
took a professorship. But he no longer taught with his 
old success j and he wrote very little. His most fimshed 
work, the Barstellwig der Altertktensmmnscliafty though 
published at Berlin (1807), belongs essentially to the Halle 
time. At length his health gave way. He was advised 
to try the south of France. He got as far as Marseilles, 
and was laid in the classic soil of that ancient Hellenic 
city. 

The chief sonroo of this sketch has heeu the admirable article by 
Mr Mark Pattiaon in the Korih British Memew of June 1865, soon 
<we believe) to he reprinted by the Olarendoa Press Since the 
date of that artido Wolfs ElsinB Sckriftm have been edited by 
<3, Bemhardy (Halle, 186&). The works not included m that col- 
lection are the ProUgoTnena, the Ldtera to S'eyna (Berlin, 1787), the 
commentary on the Leptx^m (Halle, 1788), and a translation of the 
Clm^ of Aristophanes (Berlin, 1811). To these must be added 
the Vorlesungen on Iliad n-iv., taken, from the notes of a pupil, 
and edited by Uston (Bam, 1880), {D B. M ) 

WOLFE, CSAELES (1791-1823), author of Tlie Burial 
of Sir John Moore^ horn in Dublin in 1791, was an 
Irish clergyman, curate of Ballyclcg, in Tyrone, and after- 
wards of Donoughmore. The poem seems to have been 
written when Wolfe was still a student in Trinity College, 
Dublin, and it ori^nally appeared in an Irish newspaper 
(the Nemy Telegraph) in 1817. The initials 0. W. were 
affbted to it at first, but as it was quoted from nevrapaper 
to newspaper these were dropped, and, eventually find^ 
its way into the EdinJburgh Anmml Begx8t€i\ it was claimed 
for and by as nmny people as Bunch & famous advice to 
those about to many. Wolfe's Trinity College friends 
come to the r^cu^ awi one of them (Archdeacon Bussell) 
wrote a memoir which, iu. spite of its being one of the 
dullest memoirs ever written, went through at least eight 
editions — a curious testimony to the popularity of the 
poem, Wolfe died of consumption at Cork in 1823, at the 
early age of thirty-two. 

WOLFE, James (1727-1769), the hero of Quebec, was 
the son of Lieutenant-General Edward Wolfe, and was bom 
in the vicarage of Westerham, Kent, on January 2, 1727. 
At an early age he evinced a keen interest in the adventur® 
and achievements of war, and at thirteen accompanied 
his father to Oorfagena. Obtaining a commission aa 
ensign in tbe 12th regiment of foot in 1741, he embarked 
for Ffendera on the IGth May of the following year, and 
during the campaign of 1743, in which he acM as 
adjutant, he was present at the battle of Dettingen. Hav- 
ing mchibitedj in addition to high courage, a rare talent for 
command, he received while yet a youth a dommission, on 
3d June 1744, as captaiu in the 4th or king’s regiment of 
foot, and shortly affcwwards was made brigade-ratyor. In. I 
this capacity he took part in the suppression of the | 
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rebellion of 1745, being present both at Falkirk and at 
CuUoden. In January 1747 he sailed for the Continent, 
and for his valour at the battle of Lawfeldt on the 2d July 
he received the public thanks of the commander-in-chief, 
the duke of Cumberland On 5th January 1749 he was 
gazetted major of the 20th regiment, and m the following 
year he became lieutenant-colonel. In this position he 
began to manifest those great qualities as a commander 
which were the secret of his success, and, while introducing 
into the regiment that perfect discipline necessary to the 
highest proficiency, secured the personal affection of almost 
every soldier. In the luckless Eochefort expedition he 
was quartermaster-general, and by his dashing gallantry 
attracted the special notice of Pitt. When therefore it was 
decided in 1768 to send an expedition to Cape Breton under 
Amherst, Wolfe was appointed by Pitt brigadier-general. 
Tinder the eye of Amherst and Admiral Boscawen he con- 
ducted the lauding at Lomsburg through a heavy surf and in 
face of the well-directed fire of the enemy. He himself was 
the first to laud, and forming his dmsiou into compact order 
attacked and carried with the bayonet the nearest French 
battery, after which he formed the camp. Chiefly through 
his ardent energy the siege operations were brought to a 
succrasful issue after an investment of six months. Wolfe 
then eagerly urged an attack on Quebec, expressing his 
determination to leave the service if nothing further was to 
he done Pitt not only acted on his advice, hut selected 
him as the leader of the difficult and almost chimerical 
enterprise Quebec, besides being strongly fortified, was 
occupied by forces which greatly outnumbered those placed 
at Wolfe’s disposal. Moreover, Montcalm the !^ench 
commander had au open country behind Mm for supplies, 
and was only called upon to protract the defence behind 
his ramparts till the resources of the besiegers were 
exhausted. It was incumbent on Wolfe to force Montcalm 
to give battle, and this could only be effected by 
manoeuvres of the most daring kind. After bombarding 
the city from the heights of Point Levi, Wolfe made an 
attempt, 29th June 1759, to attack Montcalm’s camp in 
front, but hia instructions were not carried out with suffi- 
cient accuracy, and foreseeing that irretrievable disaster 
was imminent he found it necessary after the attack had 
begun to recall his troops and retire. As the enemy were 
now on their guard against a second attack of a similar 
kind, Wolfe saw that the problem must be solved by some 
other method, and after some time spent in careful con- 
sideration he hit upon a still more danng plan. In the 
evening of the 12th September with 6000 men he silently 
[ descended the St Lawrence in boats, and, scahng the 
I heights of Abraham in the darkness, drew up his forces on 
the plains so as to cut off Montcalm's supphes. The 
! audacity of the movement was too much for Montcalm’s 
patience. On Ms attentiou being called to it he exclaimed 
** Oui, je les vois oh ils ne doivenfc pas ^tre , je vais les 
^eraser” But the genius of Wolfe was equal to the 
occasion. With calm, self-possession he forborie a single 
shot to he fired till the enemy were within thirty yards. 
The crushing volleys with which they were then met, 
followed by an impetuous attack with the bayonet, was 
decMve of the action. While leading a charge at the 
head of the liouishutg grenadiers, Wolfe had one of his 
wrists shattered by a shot, but wrapping a handkercMef 
round it he kept on. Another shot struck Mm , and he 
still advanced, when a third lodged in his breast While 
he "was lying in a swoon some one near him exclaimed, 
“ They runj see how they run ! "Who run 1 ” demanded 
Wolfe, like one roused from sleep, " The euemy,” was 
the answer j " they give way everywhere," Wolfe then 
signified that a re^meut should he sent down to Charles 
rivOr to cut off their retreat,' and on learning that his 
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orders had been obeyed be turned on bis side, and 
murmured as bis last words, “ Now God be praised, I will 
die in peace.” Montcalm, the French commander, was 
mortally wounded in the same action, and died soon after- 
wards. By the surrender of Quebec Canada was lost to 
the French 

See "Wnglit, Life of Mojor-aonerca James Wolfe (1864), and 
Parkman, MorUcalm and Wolfe (2 vols , 1884). 

WOLFENBUTTEL, a small town in the duchy of 
Brunswick, is situated on both banks of the Oker, 7 miles 
to the south of Brunswick. It contains various minor 
tribunals, some schools, and a small garrison j and it 
carries on a few unimportant manufactures (machinery, 
copper goods, bnen, cork, preserves, &c.). Wolfenbuttel, 
in fact, may be accepted as tolerably representative of the 
average dull German provincial town, clingmg more or 
less faithfully to the traditions of the period when it was 
the residence of the ducal family. It owes its chief 
interest to its connexion with Lessing, who was ducal 
librarian there from 1770 till his death m 1781. The old 
library building, designed in 1723 in imitation of the 
Pantheon at Rome, contains a marble statue of the poet 
The hbrary, including 300,000 printed books and 7000 
MSS., has, however, been transferred to a large new 
Renaissance edifice, opened in October 1887. It is espe- 
cially nch in copies of the Bible and in books of the early 
Reformation period. Opposite the old library is the 
palace, occupied smce 1836 by a theatre, a law court, and 
a seminary. The ducal burial-vault is in the church of 
St Mary. There are two other Evaugebcal cburcbes and 
a Roman Catholic cburcb in Wolfenbuttel, and perhaps 
the only other noteworthy building is the large prison 
The ancient fortifications have been converted into pro- 
menades, once a favonnte resort of Lessing In 1885 
the population of Wolfenbuttel, including the suburbs of 
Auguststadt and Juliusstadt, was 13,465. The Wolfen- 
buttel Fragments ” are alluded to under Lessing, vol xiv. 
p. 481 j see also REZMAEua. 

A castle la said to have been, founded on the site of Wolfenhtittel 
by a margrave of Meiasen about 1046. When this began in 1267 
to ho the residence of the early Brunswick or Wolfenbuttel line of 
counts, a town gradually grew up around it In 1642 it was taken 
by the Saxons and Heaadana, who however evacuated it five years 
later after the battle of Mnhlberg In the Thirty Years’ War, in 
Juno 1641, the Swedish, under Wrangel and Konigsmark, defeated 
the Austnans under the archduke Leopold at Wolfenbuttel. The 
town passed wholly into the possession of the Branawiok-Wolfen- 
bnttel family in 1671, and for nearly one hundred years enjoyed 
the distmctiou of being the ducal capital. In 1764, however, 
Duke Charles transferred the ducal residence to Brunswick, a blow 
from which Wolfenbuttel has never recovered. 

WOLFF, Cabpae Feibdeich (1733-1794), wbo is 
justly reckoned the founder of modem embryology, was 
born at Berlin in 1733, and studied anatomy and 
physiology under Meckel, and later at Halle, where be 
graduated in medicine in 1769, bis thesis being bis famous 
TJieoria QeTierationis. After serving as a surgeon in the 
Seven Years’ War, be wished to lecture on anatomy and 
physiology in Berlin, but being refused permission be 
accepted a call from the empress Catherine to become pro- 
fessor of those subjects at the academy of St Petersburg, 
and acted in this capacity until bis death in 1794 

While the theory of '* evolution ” in the crude sense of a simple 
growth in size and onfoldmg of organa aU previously existent m the 
gem was m possession of the field, his researches on the develop- 
ment of the alimentary canal in the chick first clearly estahliahad 
the converse view, that of ejngenesia, i,e,, of progressive formation 
and differentiation of organs from a gem pnraitively homogeneous 
(see Embryology, vol, viiu p. 166). He also largely antmipatei 
the modem conception of embryonic layers, and is said even to have 
foreshadowed the cell theory It is certain that he discerned, long 
before Goethe, the leafy homology of the parts of flowers. 

WOLFF, Ghetstian (1679-1754), is an important 
figure m the history of philosophy, and bis life has more 
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dramatic interest than is usually the case with an academic 
teacher. He was the son of a tanner, and was born at 
Breslau on the 24tb January 1679 Bis father bad dedi- 
cated him before bis birth to a life of learning, having been 
disappointed himself in similar aspirations, and Wolff ac- 
corcbngly received a gymnasium training m Breslau, whence 
be proceeded in 1699 to the university of Jena Mathe- 
matics and physics formed at first his chief attraction, to 
which be soon added philosophy. He studied the Cartesian 
pbilosojiby as well as the works of Grotiua and Pnfendorf, 
but was chiefly influenced by Tscbirnbausen’a Med%eviia 
Mentis In 1703 be qualified as privat-docent in the 
university of Leipsic, where be lectured till 1706, when be 
was called as professor of mathematics to Halle. Before 
this time he had made the acquaintance of Leibnitz, of whose 
philosophy his own system is a modification. In Halle 
Wolff limited himself at first to mathematics, but on the 
departure of a colleague be annexed physics, and presently 
included in bis lectures all the mam philosophical 
disciplines. He followed the example of Tbomasius in 
lecturing in German instead of Latin. This fact, and the 
remarkable clearness of his exposition, causedhis class-rooms 
to be crowded He also became known as a writer to a 
wider circle, and was made member of the Royal Society 
of London and the Academy of Berlin. But the claims 
which Wolff advanced on behalf of the philosophic reason 
appeared impious to his theological colleagues Halle was 
the headquarters of Pietism, which, after a long struggle 
a^nst the rigidity of the older Lutheran dogmatism, 
had itself assumed the characteristics of a new orthodoxy. 
This orthodoxy, represented by Joachim Lange and A H. 
Francke, considered the cause of supernaturahsm en- 
dangered by a philosophy which professed by the un- 
assisted reason to present the whole nmverse as a rational 
and necessarily determined system Wolff’s professed ideal 

was to base theological truths on evidence of mathematical 
certitude. Personal grounds accentuated the bitterness. 
Strife broke out openly in 1721, when Wolff, on the 
occasion of laying down the office of pro-rector, dehvered 
an oration On the Moral Philosophy of the Ohines^” 
in which he praised the punty of toe moral precepts of 
Confucius, pointing to them os an evidence of the power 
of human reason to attain by its own efforts to moral truth. 
The attacks and accusations in connexion with this 
address were nnsuccessful at the tune, but Wolff cou- 
tmued to give offence to his colleagues, and to Lange iu 
particular, by his action in the filhng up of university 
chairs, and in 1723 a disappomted pupil, a docent in the 
same university, published a hostile criticism upon WoIfPs 
system, at toe instigation, it is said, of Lange. This was 
I contrary to university etiquette and statute, and Wolff some- 
what injudiciously appealed to the Government for an in- 
terdict upon such attacks. He succeeded in obtaining this, 
but his enemies retaliated by sending to court a united 
representation of the dangerous character of his viewa 
Through a worthless courtier, they gained the ear of the 
king, Frederick William I , by a concrete example, which, 
touched him most nearly. If one of His Majesty’s 
famous grenadiers at Potsdam should desert, the fang 
would have no right, it was represented, upon the principles 
of Wolff, to punish the man, seeing that he only did what 
it was necessarily predetermined that he diould do. The 
result of this representation was swifter and mote drastic 
than Wolff’s bitterest enemies had calculated on. On the 
13to November 1723 a cabinet order arrived in Halle de- 
posing Wolff from his office, and commanding him to leave 
Halle and quit Prussian territory within forty-eight hours on 
pain of a halter. The same day Wolff passed into Saxony, 
and presently proceeded to Marburg, to which univermty he 
had received a call before this crisis. The landgrave of 
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Hesse received bim ■vritb every mark of distinctaon, and 
the circumstances of hia expuision drew universal atten- 
tion to his philosophy. It was everywhere discussed, and 
over two hundred books and pamphlets appeared for or 
against it before 1737, not reckomng the systematic 
treatises of Wolff and his followers. The seventeen years 
which Wolff spent at Marburg witnessed the publication of 
his chief work^ and the rise of hia philosophy to almost un- 
disputed sway throughout Germany. Hia earlier treatises 
were, like his lectures, composed in German: — a treatise on 
logic, called VemUnfiige Qedankm von den Kraften des 
mmselilichm Verstari^ (1712) ; a metaphysic, Yernilnftige 
GedanJcm von Gott, der Welt, uTid der Seele dea Menschen, 
ouch alter Dinge t&erhaupt (1719) ; treatises on ethics and 
politics with similar titles (1721) j three on the philosophy 
of nature (1723-4-5), followed by au encyclopsedic review of 
his system m 1726. !From that time he began to go over 
the same ground more fully and methodically in a series 
of Latin works. The logic, ontology, cosmology, and em- 
pirical psychology appeared between 1728 and 1733, 
followed by the ration^ psychology and natural theology 
in 1734. Meanwhile, after some years the king of Prussia 
made overtures to Wolff to return, and in 1739, by the 
irony of events, a cabinet order prescribed the study of the 
WolfBan philosophy to all candidates for ecclesiastical pre- 
ferment. In 1740 Fredenck William died suddenly, and 
one of the first acts of his successor, Frederick the Great, 
was to recall Wolff to Halle on the most flattering and 
advantageous terms. His entry into Halle on the 6th of 
December 1740 partook of the nature of a triumphal pro- 
cession. In 1743 he became chancellor of the univeimty, 
and in 1745 he received the title of “ freiherr ” from the 
electca: of Bavaria. But, though he was thus loaded with 
honours, and his philosophy everywhere triumphant^ he 
found that he had outlived his power of attracting the 
academic youth. BQs matter was no longer fresh, nor 
were hia own powers what they had been when he left 
Bhdle seventeen years before, and he had the bitter ex- 
perience of lecturing to empty class-rooms. He died on 
the 9th April 1764, in the seventy-sL^th year of his ag% 
fourteen years after his return to Halle. 

The WolfBan philosophy helil almost undisputed sway in 
Oennany till it was displa^ by the Kantian revolution. It fe 
essentmfly a common-aense adaptetion or watering-down of the 
Leibni^n ^tem ; or, as we can hardly speak of a system in con- 
nexion with Leibnitz, ‘Vy'olff may be said to have methodized and 
rednoed to dogmatio form the Sionghta of hia great predecessor, 
which often, however, lose the greater part of their enggestiveness 
in the proceea. Since hia philosophy disappeared before the influx 
of nsw ideas and the apMarsnce of more ^ecnlative minda, it has 
been ouatomary to dww almost exclusively on its defects — ^the 
want of dwthor hreshnesa of insight and. the aridity of its neo- 
aoholastic formaliam, which tends to relapse into verbose platitudes. 
But this^ is to do iigastice to "Wolffs real merits. Those are 
mainly his comprehensive view of philosophy, as embracing in its 
survsy the whole fidd of human &owIedge, hfe insistence every- 
where on clear and methodic exposition, and his confldence m the 
wer of reason to reduce all suhiects to this form. To these must 
added that he was practically the first to “ teach philosophy to 
speak Berman.” It will he seen that these merits coucem the 
fonn rathefr than the matter of philosophy, the latter being mainly 
derived from Leibnitz, with some modifications in the sense of the 
ddei wcholasfio Aristotellanimm The WoMan system retama the 
^^tanninlatn and optxmisni of Leibnitz, but the monadology recedes 
iuto Ac background, the monads follmg aanuder into souls or 
OOTSchJos beings on tihe one hand and mere atoms on the other. 
Tbe doctrine of the pre-established harmony also Joses ith meta- 
^ysioal signifiosnce, and the principle of suflicient reason intro- 
UMed by L^nitss is once more discarded, in favour of the pnndtde 
of Otmtradiotion r^oh Wolff seeika to make the fuiioanieiitd J 
of philpsonhy, Thiloaophy is defined by him as the 
sdenee of the posaihH aud divided, aceordlng to the two factdtias 
of the htauan mdividush into a theoretieal and a practical part. 
Jmgic, sometimes called p^i/iiospphia nxiianciiis, forms tha introduc- 
tion or propedeutic to both. Theoretical philosophy has for its 

C ontology QT phUofophia prima, cosmology, rational psyeho- 
and natural theologyj ontology treats 'of the existent in 


general, psychology of the soul as a simple non-extended substance, 
cosmology of the world as a whole, and rational theology of the 
existence and attnbutea of G-od These are best known to philo- 
sophical students by Kant’s treatment of them in the Orittqzie of 
Pure Eeaaon. Practical philosophy is subdivided into e&ics, 
economics, and pobUcs "Wolffs moral principle is the realization 
of hnman perfection. (A. SB ) 

WOLF-FISH, See Sba-Wolv. 

WOLFRAM VOJT ESOHENBACH, mediseval German 
poet, lived in the latter part of tbe 12th and the early 
part of the 13th century. Little is known about the 
facts of his life, and suc^ knowledge as we possess is 
derived wholly from his own writings. He belonged to 
a poor but noble family. He speaks of himself as a 
Bavarian, and refers to the count of Wertheim as his 
feudal lord. His home was the castle of Eachenbach 
(near Ansbach), and in the churchyard at Escheubach 
what was said to be bis grave was shown as late as the 
beginning of the 17th century. He spent some time at the 
court of Hermann, landgrave of Thuringia, where he met 
Walther von der Togelweide, to whom he makes two 
references in his works. Wolfram survived Hermann, 
who died in 1216. His residence at the Thuringian court 
led to his being included among the poets who were 
afterwards said to have taken part in a great competition 
for poetic supremacy at the Wartburg Wolfram seems 
to have been happily married, and to have had children. 
In politics he was a supporter of the emperor Otho IV, 
He understood French, but could neither read nor write. 

His greatest work is Parzioal, au epic poem completed between 
1206 and 1215 It cotnbmes the sto^ of titie Holy Grail with in- 
mdents from the legends of sonthem Branco about the old princes 
of Argon and from the iMendary history of Arthur and the Kmghts 
of the Bound Table. To "Wolfram’s contemporary, Gottfiled of 
Strasburg, the style of this poem seemed abstract and obscure ; 
and Parziml certainly lacks the lightness and grace of Gottfried's 
masterpiece Tnstan, It has, however, high imaginative qualities, 
and, regarded as a whole, is the most splendid aSuevement in the 
hteratnre of Germany during the period of Middle High German. 
Even m Wolfram's day the poem produced a profound impres- 
sion, and in the 15th century it was still so warmly appreciated 
that rt was one of the earliest works made accessible to tha public 
through the invention of printing. The principal authority used 
by Wolfram seems to have been the OorUe del Oral of Chrestien de’ 
'Xioyes. He mentions, besides this work, a poem by Kiot, a Pro- 
venjal poet ; but nothing is known of Kiot, and it may be that he 
never really existed V^atever may have been the sources of 
Pamml, Wolfram gave to everything he borrowed from others a 
wholly new character, impressing upon it strongly the mark of his 
own great ideal spmt Besides xus chief work and various lyrics 
he composed two epic fragments, Tztwd and WitleMlm, the 
fonner before Pa^nval, the latter after. THurel, a love-tale, be- 
longs to the same cycle of legends as the story of Ptmuval, and, so 
fer as form is concerned, it is the bnghteat and most artistic of 
Wolfram’s works WxlUhalm. presente the legendary history of 
St Wilham of Orange, a contemporary of Charlemagne. The so- 
called third part of this poem was continued by Ulnch von Tur- 
heim about 1260, tbe first part by BMch von dem lUrlin between 
1252 and 1278. 

A complete edition of Wolfram’s works was Issued Uy T,nnhinmi Ti in isss. 
UartBch aftenrards published, with notes, an edition of Pm-tival and 
There are renderings Into modem Oermnn by San-Marte and SJmrock See 
U^yePanival-Studim, and essays by Baxtsch, Retffer. Rochat, and Ztngerle 
inPfBllfer'e Oermanta - 

WOIAASTON, WiuJAM (1669-1724), English, pbilo- 
sopMcal writer, was bom at Coton-Clanford, in Stafford- 
sMxe, March 1659. He was educated under disadvantages 
hoik at school and at tbe umversity, but left bis college 
(Sidney, Cambridge) with a bigb reputation for bis 
acquirements, in September 1681. He then became 
Msistant-master of tbe Birmingbam grammar scbool, and 
in ibat position took boly orders. In 1688 an uncle 
unexpectedly left bim an ample fortune, on wbich be 
retired, moving to London, where be married a lady of 
foxton^ and devoted bims^ to bis domestic duties and 
tbe pmsuit of learning and philosophy. In his studies he 
occupied himself more especially wilh tbe foundation of 
tbe common doctrines of “ natural religion,” which were 
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in those years so universally discussed. The substance of 
ins thinking on these doctrines he embodied, towards the 
end of his life, in the one book by which he is now 
remembered, The Religion of Nature Relineatedy the first 
edition of which was privately pniited in 1722, and the 
second, revised, in 1724 He died in October of the 
same year 

Wollaston’s Relt^ton of Natme, which falls between Clarke’s 
Discourse of the Unelumgeaile Obligations cf Natural Religion and 
Butler's Sermons, was one of the popular philosophical books of its 
day More than 10,000 copies of it were smd in a few years It was 
highly valued by Bishop Butler and a favourite book of Queen 
OOTohne, the wife of George II., and she ordered the numerous 
quotations from Latin, Greek, and Hebrew in the notes to be 
trandated into^ English for her use. To the 8th edition (1750) 
was added a life of the author. Though the book is now re- 
membered chiefly for the theory of the nature of moral good and 
evil advocated m it, it was rather its defence of natural religion, 
and its bold, sometimes onginal, penetiatmg, and often eloquent 
discussion of great ethical religious pioblems which secured for it 
“ deserved reputation.” It was designed to he an answer to the 
two qnestions — Is there such a thing as natural religion? and 
If there m, what is it ? Wollaston starts with the assumption 
that reh^on and morality aie identical, and labours to show that 
rehgion is “the pursuit of happiness by the practice of tmih 
and reason ” The moral theory on which he values himself as 
propoundmg a view met with nowhere else is that moral evil is the 
practical denial of a true proposition and moral good tlie aflirma- 
tion of it. To steal is wrong because it is to deny that the thing 
stolen IS what it is— the property of another In Wollaston’s 
view “ happiness ” occupies a large place He makes pam an 
evil and pleasure a good Happmess is a duty and an end to be 
aimed at hy every inteUjgent being He makes the production of 
happmess also the test of the lightness or wrongness of all social 
regulations. But he admits that in this world happmess and 
virtue only tend to comoide, and derives from their defective com- 
oidence his argument for a state of future rewards and punishments. 

In addition to this wotk Wollaston published anonymously a small hook On 
tJieDettgn of the Book Ecclesiattes, or the UnreatonahUnett of Merit Raileis 
Contention for thePietent Enjoyment^ repieiented in an English Poem, London, 
1691 The subject of the hook is sumclently Indicated in its title, and 'was in. 
form and argument so worthless that its author consulted his reputation hy im- 
mediately suppressing It. It Is now very scarce. Tho nnlversliy libr^ of 
Camhridga possesses a copy 

See Wollaston’s life prefixed to tho 8th ed of his Seligian of Nature ; John 
Clarke, Examtnation of the notion of Moral Good and Ertl advanced in a late 
Soo* entitled TheRehgton of Nature EelineaUd, London, 1726, Dreclisler, Ueber 
Wollaston's Morctl-Philosophie, Erlangen, 1802, Leslie Stephen’s SUtory ef 
English Thought in the Eighteenth Century, London, 1876, ch. ill and ch ix , 
H, Sidgwlck's EUtory of Ethics, 1886, p 104 sg A French trans’atton of Ills 
hook, Ebauche de la Religion Naiurelle, appeared at The Hague In 1726 

WOLLASTON, William Hyde (1766-1828), chemist 
and natural pbilosopher, was born at East Dereham, 
in Norfolk, on August 6, 1766, the second of seventeen 
children. His father, the Eev. Francis Wolla.ston, rector 
of CJhislehurst, grandson of William Wollaston noticed 
above, was an enthusiastic astronomer. Wollaston studied 
at Cams College, Cambridge, of which he remained a 
fellow until his death, He took the degree of M.B. in 
1787, and that of M.D. siz years later, and commenced to 
practise medicme in 1789 at Bury St Edmunds. Failing 
to make headway he removed to London, where he was 
equally unsucces^ul. He applied for a vacant physician- 
ship at St George’s Hospital, but was not appomted; and 
he never got over the feelmg of irritation, which indeed 
led him to abandon medicine ^together. Wollaston betook 
himself to original research, and for a time ranged pretty 
impartially over the sciences. He is said to have accumu- 
lated a fortune by the manufacture of platinum and of 
various optical and mechanical inventions. He devoted 
much attention to the affairs of the Eoyal Society, of which 
he was elected a fellow in 1793 and made secretary in 
1806. For many years he was a vice-president, but did 
not care to enter on competition with Sir Humphry 
Davy when ike latter was elected president in 1820. 
Beyond appearing at the meetings of learned societies 
WoUaston took little part in public affairs j he hved alone, 
conductmg his investigatioiis in a deliberate and very 
eichaustive manner, but in the most rigid seclusion, no 
person being admitted to his laboratory on any pretext 
Towards the close of 1828 he felt the approach of the 


fatal malady — a tumour in the brain — and devoted his 
last days to a careful revisal of his unpubhshed researches 
and industrial processes, dictating several papers on these 
subjects, which were afterwards pubhshed m the Philo- 
sophwal Transactions. On December 22, 1828, he died, 
as he had lived, self-possessed, stern, and silent. 

"Wollaston’s character presents a very remarkable analogy with 
that of Hemy Cavendish . both studied all branches of science ; 
both were highly respected by their contemporanea for intellectual 

S r and achievements in research, both were reserved and 
at, making few friends, never acting from impulse, but 
occasionally displajnng unexpected generosity "WoUaaton’s char- 
acter can only he partially divined from his public actions and 
relations with other scientific men, and unfortunately no other 
data are available A dispute as to priority in discovering eleetro- 
mametic rotation is referred to under Faradat, vol. ix. p 29 , 
and suggestions as to the pnor invention of his process of manu- 
facturing platinum are to be found in the article PiiATiNUM (vol 
XIX p. 190) The incidents associated with the discovery of the 
metal palladium were more serious than either of these Wollaston 
detected this element, extracted a cousiderahle quantity, and ex- 
posed it for sale in an instrument- maker’s shop, caUmg attention 
to it hy an anonymous advertisement A chemist, Chenevix, 
purchased some of the metal, and concluded from a few hasty 
experiments that it was an amalgam of platmnm He submitted 
a paper to the Boyal Society, which Wollaston as secretary read, 
after, it is said, vainly advising Chenevix to withdraw it. A con- 
trovert, supported by elaborate senes of expenments, took place, 
and was only terminated when Wollaston acknowledged that he 
was the discoverer, and desenbed the process of extraction from 
the ores of platmnm. Chenevix was disgusted, and deserted 
chemistry. "Yet Wollaston was a most thorough and conscientious 
woiker it was his exti'eme caution in coming to conclusions until 
the facts were irresistible that occasionally led him to the nnfoi- 
timate method of tentative anonymous publication ; but the same 
quality ensured a solidity and trustworthiness in his Royal Society 
memoirs which make them models to subsequent inveati^tors 
Most of Wollaston’s papers deal more or less directly with 
chemistiy, hut they divei'ge beyond that saence on all sides into 
optics, plysiology, botany, acoustics, astronomy, and even touch 
on art. He discovered the metals palladium and rhodium, and 
proved the identity of columbium with titanium. The mmute 
scale on which his analytical processes were carried out was rendered 
possible by his extraordinary keenness of sight and neatness in 
manipulation 

■ The Royal Society awarded him a royal medal for his process of 
manufacturing platinum, — a work which, m its immediate effects, 
it 18 almost impossible to over-estimate. Wollaston was the first 
to produce the metal in a state fit to manufacture, and m quantity 
sumcient to make platinum cracibles generally available, thus sup- 
plying analytical chemistry with its most powerful instrument of 
advance. In optics his most important theoretical observation, to 
which, however, he gave little attention, was the discovery m 1802 
of dark lines m the solar spectrum (seo Light, vol. xiv, p 693), 
but practically the reflecting Goniometer and Camera Ltjoida 
(ffff » ) were of greatest value, the former supplymg the crystallo- 
grapher with Ms chief data, Hie latter indispensable in the develop- 
ment of modem microscopical research Amongst his other papers 
may he mentioned those dealing with the physiology of vision, the 
appnient direction of tlie eyes in a portrait, a comparison of the light 
of the sun with that of the moon and flxed stars, a slide-role for 
calculating chemical equivalents, sounds mandible to certam ears, 
and a theory of the formation of fairy-nngs. 

Aa appreciative essay on tbe “Life of WoUaston" vIU be found In George 
Wnstm’s Religio Chemtei <1862) 

WOLLIN, an island belonging to Pmssiai is the more 
easterly of the islands at the mouth of the Oder, which 
separate the Stettiner Haff from the Baltic Sea (vol, xvii. 
p. 724). It is divided from the mainland on the E. by 
the Dievenow, and from Usedom on the W. by the 
Swine. It is roughly triangular in shape, and has an 
area of 90 square miles Heath and sand alternate with 
swamps, lakes, and forest on its surface, which, is quite 
flal^ except towards the south-west^ where the low hills of 
Lebbin rise. The coast is feuced ’with dunes and shifting 
sand-hills. Cattle-reanng and fishing are the chief re- 
sources of the inhabitants, who number about 14,000. 
Misdroy, on the north-west coasl^ is a favourite sea-bathing 
resort, and some of the other villages, as Ostswine^ 
opposite Swinemunde, Fritter, famous for its eels, and 
Lebbin, are also visited in summer. 

XXI7. — So 
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< 'W'or.iitST, the only town, is sitnated on the Dteveno^, and a 
connected 'with, the mainltind by threa budges. It cairies on the 
industries of a small seaport and fiahing-town, and has (1886) a 
popnlation of 6241. iSTcar the site of the present tovt'H once stood 
the ancient and opulent Baltic capital of the Slavs, called Wolin 
by the Wends, Jnnu by the Danes, and Winetha or Vmeta hy the 
Germans. Jomsburg, Hjnnisborg, and Waltzborg, names or epithets 
occurring in several of the northern sagos, are said by Senafank 
also to refer to this town In the 10 th and 11th cen'turiea Wolin 
"was the centre of an active and extensive "trade Adam of Bremen 
(d. 1078) extols its size and ureal th, he mentions. that “GMeks" 
and other foreigners freq[uented it, and that “ Saxons ” were per- 
mitted to settle there on equal terms 'with, the Wends, so long as 
they did not obtrude the feet of their Christianity. In 1125, how- 
ever, Wohn i^lf become the seat of a Christian bishopric, "srhich 
was removed to Caimnin in 1170. A colony of Scandinavian vik- 
ings, mentioned, in the sagas, fionnshed in this neighbonr- 
hood from about 970 till their stronghold of Jomsburg was de- 
stroyed in 1088 by Magnus of Norway and Denmark. In 1183 
Wouu itself was bnm^ by Canute YI. of Denmark. Within 
modem times Wollin was captured by the Swedish m 1630 and 
1769, and by the Brandenbargers in 1859 and 1676. A tradition 
long reigned, though now ■proved to be baseless, that the Wendish 
Vineta had been overwhelmed by the sea, and some submarme 
granite blocks near Damerow, inDsedom, were popularly recognized 
as its mins. These are still pointed out as such to strangers 
■WOLLSTONECEAFT, Maby. See Godwin, Haby 
W., and ShbiiiET, Maht W. 

iVOLSEY, Thomas (c. 14:71--1530), cardinal, was bom 
at Ipswicb, and seams to Lave been the eldest son, as 
perhaps he "was the eldest of all the four known children, 
of Bobert ’Wolsey and bis wife Joan, The name Wolsey, 
spelt Wnlcy by both Eobert and Thomas, is a diminutive 
of Wolf, that is, Wolf, and clearly proves their descent 
from those Teutonic folk who gave names to two English 
counties, to the southern one of which the Wolseys 
belonged Simple repetition has made it commonly 
believed that Eobert Wolsey was to trade a butcher. The 
asserdou was first set afloat by enemies of the great 
cardinal, and was intended to be disparaging. The prob- 
ability, however, seems to be that he was r^y a grazier, 
and perhaps also a wool merchant. He certainly belonged to 
the better class of merchants, was connected "with wealthy 
people, and himself died possessed of lands and pro- 
perty in and about Ipswich. Fairly trustworthy tradition 
points to a house in St Nicholas Street there as occupy- 
ing the site of his own dwelling. According to Fiddes, 
supported as to the year by Cavendish, Wolsey’a birth 
happened iuMmh 1471, though contemporary evidence 
•would place it some years later. His education began 
doubtl^ at the grammar school of his native town, where 
he showed bims& an apt scholar. That reputation -was 
folly sustained whep he passed to Magdalen College, 
for he took his B, A. degree at the early age of 
fifteen, whence he was known as “the boy bachelor.” 
Hie became M.A. with such credit and distinction that he 
had conferred upon him a fellowship and the mastership 
of the grammar school attached to his college, of which 
last in 1498 we find him bursar. The whole course 
rtf eoEege training waa scholastic ; it strengthened and 
tfidned the intellect for actual life, Wolsey is said to . 
have been deeply versed in the subtleties of Aijuinism ; 
uerSain ft is he remained wholly unaffected by the Gred: 
€$ the Eerfaissance^ and looked but indiSerently 
Freai ajt® •went cm to the study 
^of WbuSi fee lapi&Maidly Polydore Tir^l is I 

f«seiBpeIed to adndt he wiEm ‘''not ualeaamBd,” but of ! 
whi^ be did ^not beeom fall 1 ' That there | 

wa« faet, from ■wh^Hveruaiiee, -sOBae d^y ia Wolsey'e 
takmg orders i8 -«vide(ncad by 1^ fe.'feet’s made on 
the hast day of Sepftwmhet 14%^ ppobably justhrefors his 1 
dwfch. That ia^ment aviated J'ean'Bole h^atee^ and : 
directed "feat if Thomas my son be a priest wit^ a I 
y^ next after my decease” he, or, failing him, another I 
priest, should be paid ten maacks, equal to about ^£60 | 


present money, for a year’s singing of masses "for me and 
my friends.” 

Among Wolsey’s pupils at Magdalen school were three 
sons of the marquis of Dorset. So well was the marquis 
satisfied •with the progress of his children that he invited 
Wolsey to spend -with him the Christmas holidays of what 
must have been the year 1499. When Wolsey returned 
to Oxford it "Was with the presentation to the quiet 
Somerset parish of Lymington, In the October following 
he was inducted. He had not been long placed when 
a neighbouring squire, Sir Amias Paulet, put him in the 
stocks. The cause of this indignity is not clear ; but it 
•WAS remembered and resented with all fee keenness 
attaching to an injustice suffered Fifteen years after, as 
soon as he became lord chancellor, Wolsey summoned 
Paulet before him, administered a severe rebuke, and 
ordered him not to leave London without licence. From 
then -till 1623 Paulet’s name disappears from the state 
papers, where previously its occurrence had been frequent. 
In September 1501 Dorset died, and that event finally 
decided Wolsey to quit Lymington. Paulet’s proceeding 
had not affected Wolsey’s character, for he now became 
one of the private chaplains of Henry Dean, archbishop of 
Canterbury But any hopes be may have founded on this 
appointment were soon blighted by the death of Dean in 
February 1503. Dean’s executors, of whom the chief was 
the favoured servant of Henry VIL, Sir Eegmald Bray, 
deputed the carrying out of his instructions respecting bis 
funeral to Wolsey and another chaplain. Through Bray, 
probably, Wolsey next obtained a chaplaiucy ■with another 
favourite agent of Heury’s, Sir Eichard Namfan, deputy- 
lieutenant of Calais. Nanfan was an old man; and so 
excellent did Wolsey’s business capacity prove that fee 
knight soon entrusted to him fee whole work of fee 
deputysbip. In 1506 Nanfan resigned and returned to 
England to pass his latter days in peace ; hut so thoroughly 
had his chaplain gained his esteem that, "through his 
instant labour and especial favour,” Wolsey became 
chaplain to Henry "VIL himself, and when in 1506 Sir 
Eichard died Wolsey was one of his executors 

Henry was a cold master, and did not offer much oppor- 
tuniiy for makmg way in his favour, but Wolsey imme- 
diately set himself to win the approval of the leading privy 
councillors. Bishop Fox and Sir Thomas Lovell. As usual 
he succeeded And he retained their friendship to fee 
last, — his relations -with Fox being perhaps the most 
beautiful episode in all Wolsey’s Me. Through their 
recommendation he began his political life by a mission, 
probably m 1507 and to the emperor Maximilian. 
According to Cavendish, who gives Wolsey himself as bis 
authority, not only was the embassy performed in the 
extraordinarily short space of about eighty hours, but 
Wolsey took upon him to add to Ms instructions some 
items which he afterwards found fee king had sent after 
him The expedition and bold intelhgence displayed 
Mtablished him in the king’s good opmion Other 
missions ensued, one of them to Scotland in the spring of 
1608, all executed to fee royal satisfaction. Under Henry 
high ecolesiaaticBl promotion came by political service. 
On the 2d February 1509 Wolsey, who by this time held 
several minor preferments, •was collated to the deanery of 
lincoln. Within three months Henry died and his son 
came to the throua Already had Wolsey ingratiated 
himself •with fee young Henry, and almost at once cotn- 
mesneed his unprecedentedly rapid rise to power, Lyming- 
ton having been resigned by July, he in October receiv^ 
a grant of The Parsonage, part of fee forfeited property of 
Sir EichEffd Empson ; and another month bro^nght him the 
office and title by which he ■was chiefly known for the next 
four years, that of king’a almoner. Ftom feat time forward 
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his history becomes entwined with the annals of his country, 
where all that concerns the statesman mnst be sought 

On the 20th November 1611 his signature as a privy 
councillor first occurs. The council was composed of two 
parties, — the old ofScials, chiefly ecclesiastics and headed 
by Fox, who favoured peace, and the old nobility, led by 
Surrey, who advocated a spirited policy, even at the risk 
of war Friendship and his cloth naturally attached 
Wolsey to the former, thereby giving rise to that family 
hatred of the Howards which pursued him to the end of 
his life. Fox had long been anxious to withdraw from 
pohtical life, and he now gradually shifted his state duties 
on to the willing, able, and younger shoulders of "Wolsey 
Nor was Wolseps opportunity of distinguishing himself 
long in coming. An expedition against Quienne in 1512 
had effected nothing and returned in disgrace. This only 
roused Henry’s pride and persistence, and he resolved to 
invade France from the north in the following year. The 
organization of the necessary force he committed to 
Wolsey. Churchman though he was, Wolsey succeeded to 
admiration. The royal army crossed the Channel, fought 
what French wit styled the Battle of Spurs, and took 
Th^rouanne and Tournai, while at home Surrey won the 
bloody battle of Flodden. Success had crowned Wolsey’s 
labours and covered his royal master with glory. Wolsey’s 
favour with Henry was confirmed. Rewards came thick and 
fast. On the capture of Tournai, Henry named Wolsey 
to the bishopric of that see, which just then fell vacant ; 
but the English nomination was never ratified by the pope, 
who in the end issued bulls promotmg the French nominee 
GuiUard. D espite this miscarriage W olsey was not long in 
being a bishop. In the succeeding January (1614) the see 
of Lincoln lost its episcopal head, and next month the new 
pope Leo X confirmed Wolsey’s appomtment to it. The 
preferment proved but temporary, for in July Cardinal 
Bainbridge, archbishop of York, was poisoned at Rome, 
and on the 6th August Wolsey was raised to his place. 

Two days later Wolsey brought to a tnumphant ter- 
mination his first great effort in diplomacy, and made 
with Louis XIL of France a treaty which reEiUy undid the 
notorious league of Cambrai, defeated Ferdinand of Spain 
with his own weapons, and left England, for the moment^ 
the first power in Europe. Wolsey thereby began a new 
era in English pohtics. Since its origin with the Norman 
Conquest Enghsh foreign policy had been bounded by the 
horizon of France. It had been dynastic and insular. 
Wolsey made it European by taking the empire, Italy, 
and Spain into his calculations. He deliberately set 
himself to preserve the balance of power in Europe as a 
means of raising his country from a third to a first rate 
state. And that end he accomplished solely by diplomacy 
iounded on the successes of 1513, which impressed on 
Continental statesmen a sense of England’s power and thus 
gave to Wolsey’s succeeding diplomacy a weight it would 
not otherwise have commanded and which it never after- 
wards lost. The character of the pohcy accounts for its 
fluctuations • as the scales turned, so was Wolsey com- 
pelled to vary his pressure. 

The year 1616 brought him two new honours. For 
years "Warham, archbishop of Canterbury, had desired to 
he released from the lord chancellorship, and Henry had 
repeatedly urged Wolsey to accept it, Wolsey natnrally 
shrank from adding to his already arduous duties; but 
both "Warham and the kmg became so urgent that he at 
last yielded. By patent dated 21st Hecem'ber he assumed 
the post, and at once threw himself into its work with his 
accustomed vigour, dispensing justice and introducing 
reforms with fearless impartidity. The second dignity, 
the cardin^ate, was obtained through the active interven- 
tion of Henry himself, and only by the most threatemng 
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arguments did the king overcome the fears and reluctance 
of Leo. On the 10th September Wolsey was elected 
cardinal sole. The bearer of the red hat and ring arrived 
in London in November, and on Sunday the 18th Wolsey 
was installed amidst all the ceremomal magnificence which 
he valued not only for his own sake but for his king’s. By 
similar strong measures was wrung from Leo the legateship, 
an office Wolsey sought in order to carry out ecclesiastical 
reforms. In 1518 Leo, ostensibly on account of a crusade, 
sent legates to the four chief courts of Europe Campeggio, 
the legate to England, was allowed to reach Calais, where 
his further progress was stopped till the pope had joined 
Wolsey with him. Next year Wolsey was appomted sole 
legate for a year, and, finally, in 1624, following several 
extensions, he became legate for life, after receiving 
unusual powers In virtue of this commission he erected 
a court and instituted reformations by which he incurred 
much odium. In 1618 he received the see of Bath and 
Wells %n ccmimendam^ which in 1623 he resigned for 
Durham, replaced in turn by Fox’s bishopric of Win- 
chester in 1529. At the conclusion of the Calais con- 
ference in 1521, Henry recompensed him with the rich 
abbacy of St Albans, held, like the episcopates, in com- 
mendam. From these and other sources he received 
• immense revenues, which were almost entirely devoted to 
state purposes or national objects He was prime minister 
of Henry, and in his income as in his master’s there was 
no distinction between public and private money. Yast 
sums were used in founding his college at Ipswich and 
Cardinal College at Oxford, now known as Christ Church, 
which formed but part of a splendid scheme of national 
education, a scheme ultimately ruined by the greed of the 
kmg. Even what was expended on his own resplendent 
establishment redounded to the honour of his lang and 
country. His was an age when power and pomp were more 
closely connected than they are now, and Wolsey ’s power 
was extraordmary He is in great repute,” reported the 
unfriendly Venetian ambassador Gmstinian; “seven times 
more so than if he were pope.” No wonder, then, that 
he cared but little to fill the papal chair. "When, in 1622, 
and again in 1623, his candidature for the papacy came 
to nothing, he was not disappointed. And, if m 1629, on 
the illness of Clement VH., he showed himself seriously 
anxious on the subject, it was in all likelihood that he might 
compass Henry’s will respecting divorce from Catherine, 
and prevent that rupture with the apostolic see which he 
foresaw would result from papal opposition 

Wolsey’s favour with the king had been founded on 
success, and it fell by failure. In the region of politics 
one diplomatic victory had followed another. The balance 
had been firmly held between Francis L and the emperor 
Charles Y., an enterprise rendered memorable by the 
splendours of the Field of the Cloth of Gold (1620), planned 
and directed by Wolsey, and amidst which the Jiliddie Ages 
passed away Suddenly across his minister’s diplomatics 
Henry dragged the question of the divorce, and everything 
had to "be sacrificed to its accomplishment. Sedng too 
clearly how much, both personal and national, depended 
on attaining Heniys desire, Wolsey strove his very utter- 
most to farther a design to which he was himself opposed, 
stooping to the most discreditable and unworthy means. 
But the decision lay with Pope Clement, who was in the 
power of Charles V , Catherine’s nephew, and all Wolsey’s 
efforts were in vain. Vain, too, were all attempts to 
intimidate Catherine herself. A collnsive suit was begun 
before Wolsey by which she was to be condemned unheard; 
she got word of it and thwarted the plan by demanding 
counsel. A commission was obtained from the pope for 
Campeggio and Wolsey to try the cause in England (1529); 
she appeared before the legatine court at Blackfmrs only 
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to appeal to Borne, and thither under imperial pressure 
Clement revoked the case. It was plain Wolsey had 
failed, and all Henry’s -ivrath burst out against his too 
faithful servant He pointedly employed a secretary, and 
Wolsey^s occupation was gone, Wolaey’s foreign policy 
and domestic reforms had imited against him every party 
and class in Hie nation, while at the same time he bore 
the blame of Henry’s mistakes and extravagance. So 
long, however, as his royal master remained true to him 
he could defy all hostility. But now that the king, too, 
had turned against him his sole support had given way, 
and the hungry pack of enemies was unloosed. On the 
20 th September Henry parted from Wolsey without any 
sign of displeasure, but they parted for the last time 
Anne Boleyn and her uncle l^orfolk were Wolsey’s bitter 
foes. By Anne’s sway over Henry Wolsey was kept 
from the royal presence while Norfolk plotted his ruin. 
On the 17th October, at the king’s command, Wolsey 
delivered up the great seal to Norfolk and the base 
ungrateful Suffolk. He was deprived of his digmties, his 
goods were confiscated, and, surrendering York Place, he 
retired to Esher. The Court of King’s Bench found him 
guilty m a prsenaunire, and sentenced him to imprison- 
ment, while a hill precluding his restoration to power or 
dignities reached the Commons. The bill was dropped, but 
not till Eebmary 1630 did Henry grant him a full pardon 
restore him to the archbishopric of York, on condition 
that he resigned Winchester and St Albans. Dreading 
his proximity to the king, his enemies procured his 
banishmeut into his diocese. Thither he went in April, 
and won the hearts of the people by his simplicity of life 
and graciouBness of manner. His foes were alarmed j his 
death alone could quiet their fears. He was preparing to 
be archbishop on Monday, 7th November, when 

on the 4th he was arrested at Oawood Castle by the earl 
of Northumberland for high treason. On the way south, 
at Sheffield Park, Nottinghamshire, he was met by Sir 
William Kingston, keeper of the Tower, and at last 
Wolsey knew his doom. Long years of toil, anxiely, and 
the ceaseless vexations of his cruel enemies had shattered 
his heal^, and some pears sufficed to bring on dysentery, 
which was unskilfully treated, aud aggravated by Bongston’s 
appearance. Neverthel^ he set out, and by three stages 
reached Leicester abbey on Saturday the 26tb. “ Father 

abbot,” he said, as the convent with its head came out 
to receive Mm, “ I am come Mther to leave my bones 
< among you.” He felt that he waa dying. Engston 
assisted him upstaim, and he at once went to bed. 
Ymmring and faintings came on, and he rapidly sank, yet 
his last moinents were spent in speaking to ]^gston of 
ihe objects of his life’s best energies, his Mng and country. 
At eight o’clock on the morning of the 29th he died ; and 
within twenty-four hours was buried iu a rude coffin all 
that remained of the genius who made possible the glories 
of Elizabeth and the British empire of to-day. He left 
two children, born before he became a bishop, of “ one 
lArke’s daughter,” — a son who ’ went by the name of 
Thomas Winter and was an ecclesiastic, and a daughter 
who passed as Dorothy Clansey and was a nun. 

See Lixea of Wol^ by Oavendiah, Jiddes, and Grove, and J. S 
Brewer’s Smgn. of Senry ISOSSO, Thera is no complete 
correct aocotmt of his life up to 1609, in connexion with which see 
Knkerton’a Siatory of SeoUcvnd, li., app. 446-60, along with J 
Fevers, tte., of R^fchcerd III. and Semry VII. ^ 
M. R. Series, pref. ; andXa<i«rj,'A:c., pref, and i, app B, 428-62 
An fflEcallent short visw of "Wolsey as a statesman Tmi be found m 
Prof. M. Ckeighton’s Thmas WoUey (T. W. 0.) 

WOLTEEHAMPTON, a municipal and parliamentary 
borough and market-town of Staffordshire, England, one j 
of the prineipal seats of the hardware manufacture in the 
Midlands, ia situated on an eminence commending an I 


extensive view towards Wales, on the Bmniingham and 
Liverpool, the Staffordshire and Worcestershire, and the 
Wyrley and Essington Canals, and on the London and 
North-Western, the Midland, and the Great Western Hall- 
ways, 13 miles north-west of Birmingham, 16 south of 
Stiord, and 126 from London The prmcipal streets 
diverge from Queen Square, and are for the most part 
regular and well built, with numerous handsome shops. 
Towards the west there are pleasant suburbs of villas, the 
country being rich and well wooded. The old church of 
Wolverhampton, founded by Wulfruna in 996 and dedi- 
cated to the Virgiu, was in ^e reign of Henry HI. rededi- 
cated to St Peter. It has undergone frequent alterations, 
and in 1862-65 underwent extensive restoration. It is 
now a fine cruciform building, with south porch and 
central tower. Internally the church consists of a long 
and lofty nave with side aisles and north and south tran- 
septs, and terminating in a chancel with apsidal ending. 
The lower portion of the tower, south transept, &c., belong 
to the 13th century; the nave, clerestory, upper part of 
the tower, and north transept were erected in the 16th 
century, and the chancel is wholly modern, having been 
rebuilt in 1865 Wolverhampton was formerly a deanery, 
and on its abolition in 1846 the township was divided 
into ecclesiastical parishes, the number of which is now 
thirteen. At the old free grammar school, founded in 1516 
by Sir Stephen Jenyns, a native of the town and an 
alderman of London, Sir W. Congreve and Dr Absrnethy 
received their education. New buildings for the school 
were erected in 1876 in the western part of the town at a 
cost of £22,000. There is also a blue-coat school, founded 
in 1710. The other principal public buildings are the 
town-hall (1871), the com exiffiange (1861, £16,000), 
the market-haff (1863, £10,600), the agricultural hall 
(1863. £6000), the public baths (I860), the post-office 
(1873), the art gallery, museum, and school of art (1884-86), 
and the free library. There is a cattle market about 6 
acres in extent, and also a large pig market. The theatre 
royal (1844) is a handsome Wilding in the Doric style. 
The benevolent institutions include a general hospital, 
the eye infirmary, the orphan asylum, and the institute 
of the society for outdoor bhnd. In Queen Square there 
is an equestrian statue of the late Prince Consort, unveiled 
by the queen in 1866, and on Snow HiU a statue in Sicilian 
marble (1879) of the Right Honourable Charles Pelham 
Yiliiers, who has represented the borough from 1835 to 
fie present time (1888). Street improvements have been 
earned out on a large scale within recent years. Main 
drainage works on a thorough method have also been 
completed, and a large farm purchased for the utilization 
of the sewage. The water-works, opened in 1847, belong 
to the corporation. The water is supphed from springs in 
the Bed Sandstone by wells sunk to a great depth. The 
oM racecourse, 50 acres in extent, has been laid out as a 
public park; and a new racecourse was opened in 1887. 
The population of the municipal borough and urban 
sanitary district (area 3396 acres) in 1871 was 68,291, 
and m 1881 it was 76,766 (males 37,827, females 37,939); 
while that of the parliamentary borough (18,888 acres) 
was 166,978 in 1871, and 164,332 (males 82,667, females 
81,676) in 1881. 

Situated m a diatnet abounding in coal and ironstone, 'Wolver- 
bampton has become famous for tbe manufacture both of the 
heaiuer and tbe smaller kinds of iron-wares, although in the finer 
class of metal manufactures for which tbe neighbouring town of 
Birmmghatn is famous it has little or no share. It possesses large 
smeltmg furnaces, and iron and trass foundries, but is specially 
occupied m the mannfacture of all kinds of iron implements, tools, 
and Wmestio requisites, inclnding locks and fastenings, hin^ and 
nails, kitchen fumiiare, gardeners’, Wrights’, and smiths’ tools and 
implements, tmplate goods, and every variety of japanned ware, 
of wMiffi it may be r^orded as tbepnncipal seat. There ore also 
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estensive clay-retort works, chemical works, grease works, dye- 
works, varnish works, coach works, corn and saw mills, cooperages, 
ropewalks, maltiugs, and breweries. 

The place was originally called Hanton or Hamtnne, bnt on the 
foundation of a college for a dean and secular canons in 996 by 
Wulfruna, sister of Ethelred 11. and widow of Anthelm, duke of 
Northumberland, it was named Wulfrunaliamton. By William 
Rufus the church was placed under the care of Sampson, bishop of 
Worcester, who settled it on a prior and convent of his own 
cathedral. In the reign of Stephen it was taken possession of by 
Roger, bishop of Salisbury, and subsequently it came into the hands 
of the secular canons, who held it until Dean Peter of Blois 
resigned it to Hubert, archbishop of Canterbury, that he might 
build an abbey of Cistercian monks. The church was accounted 
one of the king’s free chapels, and was annexed by Edward IV. to 
the deanery of Windsor. The college and prebends were granted 
to the duke of Northumberland in the reign of Edward VI., and 
on his attainder they came again to the crown. The deanery and 
rebends were refounded by Queen Mary, and this was confirmed 
y James I. The town received the grant of a market and fair 
from Henry III. in 1258. It suffered severely from fii’e in 1590, 
the conflagration lasting five days. During the Civil War its 
sympathies were Royalist, and it was visited by Charles I., accom- 
panied by his sons Charles and James. In 1645 it was for a time 
the headquarters of Prince Rupert. Its importance as a seat of 
manufactures is entirely of modern date and due to the rise of 
the iron industry. Although it received the privilege of returning 
members to parliameiit in 1832, it was not incorporated as a muni- 
cipal borough till 1848, It is divided into eight wards, and is 
governed by a mayor, 12 aldermen, and 36 councillors. It has 
separate commissions of the peace and quarter sessions. In 1885 
the number of its parliamentary representatives was increased to 
three, the borough being separated into three parliamentary divi- 
sions— East, South, and West. 

WOMBAT. The animals which have received this 
name belong to the Marsupial family Phascolomyids& (see 
Mammalia, vol. xv. p. 383). They have the following 
dental formula : i c p I-, m -f- = f ; total 24. All the 
teeth are of continuous growth, having persistent pulps. 
The incisors are large and scalpriform, much as in Eodents. 
The body is broad and depressed, the neck short, the head 
large and flat, the eyes small. The tail is rudimentary, 
hidden in the fur. The limbs are equal, stout, and short. 
The feet have broad, naked, tuberculated soles; the fore-feet 



Common Wombat [Fhascolomys ursinus). 


With five distinct toes, each furnished with a long, strong, 
and slightly curved nail, the first and fifth considerably 
shorter than the other three. The hind feet have a very 
short nailless hallux; the second, third, and fourth toes 
partially united by integument, of nearly equal length; 
the fifth distinct and rather shorter ; these four are pro- 
vided with, long and curved nails. 

There are two distinct forms of wombat 
(1) PKascolomys proper. Fur rough and coarse. Ears 
short and rounded. Muffle naked. Post-orbital process of 
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the frontal bone obsolete. Eibs fifteen pairs. Vertebr£E : 
0 7, D 15, L 4, S 4, 0 10-12. The w-ombat of Tasmania 
and the islands of Bass’s Straits (P. nrsvnus) and the 
closely similar bnt larger animal of the southern portion 
of the mainland of Australia (P. platyrhiivni) belong to 
this form. 

(2) Lasiorhirms. Fur smooth and silky. Ears large 
and more pointed. Muffle hairy. Frontal region of skull 
broader than in the other section, with well-marked post- 
orbital processes. Eibs thirteen. Vertebra : 0 7, D 13, 
L 6, S 4, C 15-16. One species, P. latifrons, the Hairy- 
Nosed Wombat of Southern Australia. 

In their general form and actions the wombats resemble 
small bears, having a somewhat similar shuffling manner 
of walking, but they are still shorter in the legs, and have 
broader flatter backs than hears. They live entirely on 
the ground, or in burrows or holes among rocks, never 
climbing trees, and they feed entirely on grass, roots, and 
other vegetable substances. They sleep during the day, 
and wander forth at night in search of food, and are shy 
and gentle in their habits generally, though they can bite 
strongly when provoked. The only noise the common 
wombat makes is a low kind of hissing, but the hairy- 
nosed wombat is said to emit a short quick grunt when 
annoyed. The prevailing colour of the last-named species, 
as well as P. urdTvm of Tasmania, is a brownish grey. 
The large wombat of the mainland is very variable in 
colour, some individuals being found of a pale yellowish 
brown, others dark grey, and some quite black. The length 
of head and body is about three feet. Fossil remains 
of wombats, some of larger size than any now existing, 
have been found in caves and post-Pliocene deposits in 
Australia, but in no other part of the world, (w. h. p.) 

WOMB WELL, a township of England, in the West 
Biding of Yorkshire, on the Manchester, Sheffield, and 
Lincolnshire Eailway, 4^ miles south-east of Barnsley, 7 
north-west of Eotherham, and 184 from London by rail. 
The church of St Mary is an ancient structure, enlarged 
and altered in 1835. The inhabitants are chiefly employed 
in the extensive collieries. The population of the urban 
sanitary district (area 3851 acres) in 1871 was 6009, and 
in 1881 it was 8451. 

WOMEN, Law delating to. The law as it relates 
to women has been gradual in its operation, but its tend- 
ency has been almost uniformly in one direction. Dis- 
abilities of women, married or unmarried, have been one 
after another removed, until at the present day, in most 
civilized countries, the legal position of women difiers little 
from that of men as far as regards private rights. Politi- 
cally and professionally the sexes are still not upon an 
equality, but even in this aspect women have considerably 
greater rights than they once possessed, and the old 
theory of their intellectual and moral inferiority is virtually 
exploded. Those who defend their exclusion must now do 
so on other grounds. Much of the law relating to married 
women has been already dealt with under the heads of 
Aditlteey, Bigamy, Diyoece, Mareiage, Husbajxi) anb 
Wife, and Settlement, the last two especially dealing 
with their rights of property. 

The dependent position of women in early law is proved 
by the evidence of most ancient systems which have in 
whole or in part descended to us. In the Mosaic law 
divorce was a privilege of the husband only,^ the vow of a 
woman might be disallowed by her father or husband, - 
and daughters could inherit only in the absence of sons, 
and then they must marry in their tribe.^ The guilt or 
innocence of a wife accused of adultery might be tried by 
the ordeal of the bitter water.^ Besides these instances, 


1 Dent. zxiv. 1. 

3 Nnint). xxvii., xxxvL 


- NuniB. XXX. 3. 
Nuinb. V. 11. 
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whicTi illustrate the suhordination of women, there was 
much legislation dealing with, inttr aha., offences against 
chastity, and marriage of a man with a captive heathen 
woman or with a purchased slave. So far from second 
marriages being restrained, as they were by Christian 
legislation, it was the duty of a childless widow to marry 
her deceased husband's brother. In India subjection was 
a prmciple. “ Day and night must women be 

held by their protectors in a state of dependence,” sap 
ilana.1 The rule of inheritance was agnatic, that is, 
descent traced through males to the exclusion of females.® 
The gradual growth of strvdhana, or property of a woman 
given by the husband before or after marriage, or by the 
wife’s family, was probably what led to the suttee, for 
both the family of the widow and the Brahmans had an 
interest in getting the Me estate of a woman out of the 
way.5 Women in Hindu law had only limited nghts of 
inheritance, and were disqualified as witnesses. In Eoman 
law a woman was even in historic times completely 
dependent If married she and her property passed into 
the power of her husband; if unmarried she was (unless 
a vestal virgin) under the perpetual tutelage of her 
father during Ins Me, and after his death of her agnates, 
that is, those of her kinsmen by blood or adoption who 
would have been under the power of the common ancestor 
had he lived, railing agnates, the tutelage probably 
passed to the gem. The wife was the purchased property 
of her husbsmd, and, like a slave, acquired only for 
his benefit. A woman could not exercise any civil or 
public ofiSce. In the words of Ulpian, “feminea ab 
omnibus o^lciis eivilibus vel publicis remotse sunt A 
woman could not continue a family, for she was " caput 
et finis feunihas suae,”® could not be a witness, surety, 
tutor, or curator; she could not adopt or be adopted, or 
make a will or contract. She could uot succeed dh 
itttestaia as an agnate, if further removed than a sister. A 
daughter might be disinherited by a general clause, a son 
only by name. On the other hand^ a woman was privileged 
in some matters, but rather from a feeling of pity for her 
bodily weakness and presumed mental incapacity ® than for 
any more worthy reason. Thus she could plead ignorance 
of law as a ground for dissolving an ohligaiiou, which a 
man couM not aa a tale do ; she eonld ancuae only in cas® 
of treason and witchcraft ; and she was in certain cases 
esasapt ficom torture. In succession a6 mtestaia to im- 
movable property Boman law did not, as does Enghsh, 
reoQgpise any priviki^ of mdes over females. Legal dis- 
ehiMcs were gradr^y mitigated by the mfiuence of 
fictions, the prmtodlan equity, and I^islation. An example 
of the first was the mode by which a woman freed herself 
from the authority of her tutor by fictitious cession into 
the anthor% of a tutor nominated by herself, or by sale 
of herself into the power of a nominal husband on the 
imdearatanding that he was at once to emancipate her to 
another parson, who then manumitted her. The action of 
equity is iUustoited by the recognition by the jM:setoE of 
cognatic or natural as distinguished from flgnw.bc or 
artificial relationship, and of a widow's claim to succeed 
on the death of her husband intestate and without 
relations. Legation, beginning as early as the Twelve 
Tables which forbade excessive mourning for the dead 
by female mourners, did not progress uniformly towards 

^ <31. Jx. § 2 (Sir W. Jones’s translatiott). 

* Whether this wss the oldest rule of iolieiitaace has heen sia^ 

' debated. 0fie FajoeiT. That Mrfh of a oHM gave the mother 

certain lighta ia -a primitiTe stage of society is the view of many 

writers. See especially JOa* MiOterreeht trf J. J. Bachoffen (Stott 
ga^ 1861), * Maine, JSIatly Siaiory of Insitttfh(ms, lact. xn 

* 16, 196. » Jbtd. 

* Imi&iilliiaaiB iheterm used more than once in the fa-rhn of Homan 
law. 


enfranchisement of women. For instance, the Lex Yoconia 
(about 169 B 0 .), called by 8t Augustme the most unjust of 
all laws, provided that a woman could not be instituted 
heir to a man who was registered as owner of a fortune of 
100,000 asses. A constitution of Valentiman I. forbade 
bequests by women to ecclesiastics. But the tendency of 
Isolation was undoubtedly in the direction indicated. 
Adoption of women was allowed by Diocletian and 
Ma.Yimifl.n in 291. The tutelage of women of full age 
was removed by Claudius, and, though afterwards in part 
revived, has di^ppeared by the time of Justmian. This 
implied full testamentary and contractual liberty In 
regard to the separate property of the married woman, 
the period of dos had by the tune of Justinian long super- 
seded the period of mamts (see Seiotekbnt). The result 
was that, in spite of a few remaining disabilities, such as 
the general incapacity to be surety or witness to a will or 
contract, of a wMe to make a gift to her husband, of a 
widow to marry within a year of her husband’s death, the 
position of women had become, in the words of Sir H. 
Mame, “ one of great personal and proprietary inde- 
pendence ’'® For this improvement in their position they 
were largely indebted to the legislation of ihe Christian 
emperors, especially of Justinian, who prided himself on 
being a protector of women. The following are a few of 
the matters m which Christianity appears to have made 
alterations, generally but perhaps not always improve- 
naents, in the law. As a rule the influence of the church 
was exercised m favour of the abolition of the disabilities 
imposed by the older law upon cehbacy and childlessness, 
of mcreased facilities for entering a professed religions life,® 
and of due provision for the wxfe, The church also 
supported the political power of those who were her best 
friends. The government of Pulcheria or Irene would 
hardly have been endured in the days of the pagan empire 
Other cases in which Christianity probably exercised 
influence may be briefly stated. (1) All differences in the 
law of succession db irUestato of males and females were 
abolished by Justinian. (2) The appointment of mothers 
and grandmothers as tutors was sanctioned by the same 
emperor. (3) He extended to all cases the prmciple 
Mtahlishedby the Senatus Consultnm TertuUianum (168), 
enabling the mother of three (if a freed woman four) 
children to succeed to the property of her children who 
died intestate, and gave increased nghts of succession to a 
widow. (4) The restrictions on the marriage of senators 
and other men of high rank with women of low rank 
were extended by Constantine, but almost entuely removed 
by Justinian. (5) Second marriages were discouraged 
(especially by making it legal to impose a condition that 
a widow’s right to property should cease on re-marriage), 
and the Leonine Constitutions at the end of the 9th 
century mode third marriages punishable. (6) Tlie same 
constitutions made the benediction of a priest a necessary 
part of the ceremony of marriage.^® The criminal law in 
Its relation to women presente some points of interest. 
Adultery was punished with death by Constantine, but 
the pendty was reduced by Justmian to relegation to a 
convent. A woman condemned for adultery could not 
re-majry. A ma rriage between a Christian and a Jew 

^ The way m which this law was evaded was hy non-enrolnieJit of 
the testator in the censras (see Montesquieu, JSsprit dee Lois, hk xxvd. ). 
Another way was by leaving her the inhevitanoe by fdmmmseim, 
(see Tauar). 

® Andemi Lav>, oh. v Hence the necessity of such laws as the Lex 
Oppia (see SummiABT Laws). 

® A. remarkable example of this tendency was the provision that an 
actress might leave the stage and. break her contraot of service with 
impunity in order to hecomo a. min (sea Thbaibb). Even under 
the pagan emperors a oonstitntioii of Liocletian a nd Maxunian in 286 
had enacted that no one was to he compiled to marry {Cod., v. 4, 14), 

^ See Troplong, JDe Vlnfbtum du CMaimviam twr le Xh-oU Oiml. 
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ronder^d tbs partiBS guilty of adultery. Severe laws were 
enacted against ofEencea of uucliastity, especially procure- 
meut and incest. It was a capital crime to carry off or 
offer violence to a nun A wife could not commit furtum, 
of lier husband’s goods, but be bad a special action ret'um, 
amotaTUM against ber By several sumptuary consti- 
tutions, contained in tbe Cod&) bb xi , women as well as 
men were subject to penalties for wearing dress or orna- 
ments (except rings) imitatmg those reserved for tbe 
emperor and bis family. Actresses and women of bad 
fame were not to wear the dress of virgins dedicated to 
Heaven. If a consul bad a wife or mother li vin g with 
him, be was allowed to incur greater expense than if be 
lived alone. The interests of working women were pro- 
tected by enactments for the regulation of the gyncecia, 
or workshops for spinning, dyeing, &;c. 

The canon law, looking with disfavour on the female 
independence prevailing in the later Eoman law, tended 
rather in the opposite direction The Decretum, specially 
inculcated subjection of the wife to the husband, and 
obedience to bm will m all things.^ The chief differences 
between canon and Eoman law were in tbe law of marriage, 
especially in the introduction of pubbcity and of the 
formahties of tbe nng and the kiss. The benediction of 
a priest was made a necessary part of the ceremony, as 
indeed it had been made by the civil power, as has been 
abeady stated, in the post- Justinian period of Eoman law. 
But in practice this rule appears to have fallen into disnaR 
imtil it was again revived by the council of Trent. It 
was, however, the rule of the English common law after 
the Keformatiou. The ceremony was not to be performed 
during Lent Tbe woman was to be veiled during the 
ceremony A promise of marriage was so sacred that 
it made a subsequent marriage with another person void. 
Spiritual cognation was a bar to marriage. Tbe sentence 
of tbe church was made necessary for divorce. As to 
women m general tbe law does not say very much 
Women, even relatives, were not to bve with priests 
unless in case of necessity They were not to apprcmcb 
tbe altar or fiU any pubbc office of the church ; nor might 
they lend money on usury Baptism might be valid 
although administered by a woman. Women who had 
professed rehgion could not be forced to give evidence as 
witnesses. In some cases the evidence of women was 
not receivable (see Winrass) 2 

The early law of the northern parts of Europe is 
interesting from the different ways m which it treated 
women. In the words of Sir H. Maine^ — " The position 
of women in these barbarous systems of mheritance varies 
very greatly. Sometimes they inherit, either as individuals 
or as classes, only when males of the same generation have 
failed. Sometimes they do not inherit, but transmit a 
right of inheritance to their male issue. Sometimes they 
succeed to one kind of property, for the most part mov- 
able property, which they probably took a great share in 
producing by their household labour , for example, in the 
real Salic law (not in the imaginary code) there is a set 
of rules of succession which, in my opinion, clearly admit 
women and their descendants to a shore m the inheritance 
of movable property, but confine land exclusively to 
males and the descendants of males. . . . The idea is 
that the proper mode of providing for a woman is by ^ving 
her a marriage portion j but, when she is once married 
into a separate community consisting of strangers in blood, 
neither she nor her children are deemed to have any further 
claim on the parent group.” Among the Scandinavian rao^ 

^ Pt d. cans, rcnii. qu, v. dh. 16. 

? On this hranch of the subject Manssen’s Met Cfh/rist&idm en de 
Vr<mt> (Leyden, 1877) may he consulted mth advantage. j 

* JSofiy Law aM Cwsbm, oh. v. 


women were under perpetual tutelage, whether married or 
unmarried. The first to obtain freedom were the widows,* 
As kteas the code of Christian Y, at the end of the 17th 
century, it was enacted that if a woman married without 
the consent of her tutor he might have, if he wished, 
administration and usufruct of her goods during her life.® 
The provision made by the Scandinavian laws under the 
name of mormng-gift was perhaps the parent of the 
modern settled property.® The Brehon law of Ireland 
excepted women from the ordinary course of the law. 
They could distrain or contract only in certain named 
cases, and distress upon their property was regulated by 
special rules. In the pre-Conquest codes m England severe 
laws were denounced against unchastity, and by a law of 
Canute a woman was to lose nose and ears for adultery. 
The laws of Athelstan contained the pecuharly brutal pro- 
vision for the punishment of a female slave convicted of 
theft by her bemg burned ahve by eighty other female 
slaves. Other laws were directed against the practice of 
WiTOHORAFT {q V.) by women. Monogamy was enforced 
both by the civil and ecclesiastical law; and second and third 
marriages involved penance. A glimpse of cruelty in the 
household is afforded by the provision, occurring no less 
than three times in the ecclesiastical legislation, that if a 
woman scourged her female slave to death she must do 
penance. Traces of wife-purchase are seen in the law of 
Ethelbert, enacting that if a man carry off a freeman’s 
wife he must at his own expense procure the husband 
another wife. The codes contain few provisions as to the 
property of married women, but those few appear to prove 
that she was in a better position than at a later period. 
The laws of Ine gave her a third of her husband’s property; 
the laws of Edmund as to betrothal aEowed this to be 
increased to half by antenuptial contract, to the whole if 
she had children and did not re-marry after her husband’s 
death. Ho doubt the dower ad ostium ecclesies favoured 
by the church generally superseded the legal rights where 
the property was large — in fact this is specially provided 
by Magna Charta, c. 7 — just as at present rights under a 
marriage settlement take the place of those given by 
statute. “ Provisio honunia toUit provisionem legis.” The 
legal rights of a married woman apart from contract were 
gradually limited, until by the time of GlanviE her person 
and property had become during her husband’s lifetime 
entirely at lus disposal, and after his death limited to her 
dower and her pars rationahihs (see Will). 

A few of the more mteresting matters in which the old 
common and statute law of England placed women in a 
special position may he noticed. A woman was exempt 
from legal duties more particularly attaching to men and 
not performahle by deputy. She could apparently origin- 
ally not hold a proper fend, t e., one of which the tenure 
was by mihtary service.'^ The same principle appears in 
the rule that she could not be endowed of a castle main- 
tained for the defence of the realm and not for the private 
use of the owner. She could receive homage, but not 
render it in the form used by men, and she was privileged 
from suit and service at the sheriff’s toum. She was not 
sworn to the law by the oath of allegiance in the leet or 

* See Stterahddk, JDe Jwre Sveonwn (Stockholm, 1872), bk. n. ch. i. , 
Messemxts, Leges Sveeortm. (Stockholm, 1714). 

* Bk. ui. oh. xvi §§ 1, 2. 

® The development of the bnde-prioe iw) doubt waa in the same 
direction. Its onguwl meaning was, however, difTerent. It was the 
sum i«dd by the husband to the -wife’s family for the purchase of part 
of the family property, while the morning-gift was paid as jpreivwm, 
wiginitaiis to the bnde hetseLf In its Vin gTiHh form moming-g^ 
00 CUI 8 in the laws of Canute; m its Latmhwd form of morgmgim it 
occaia m the Leges Hemnoi Fiimv. 

^ It 18 remarkable that the great fiefs of Fiance except the Isle of 
France, the special apanage of the crown, all became m tune female fiefSs. 
This IS shown by the table at the end of Labonlaye's Me^herches. 
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touTD, and so could not be outlawed (see Outi.a,\v)j but traceable in tbe early law of procedure For instance, 
■was said to be wadved. Sbe could be constable, eitW of by the Statute of Essoins (12 Edw. 11 st 2), essoin 


a castle or a Till, but not sheriff, nnless in the one case 
of ‘Weatmorland, an hereditary office, exercised in person 
in the 17th century by the famous Anne, countess of 
Dorset, Pembroke, and Montgomery. In certain cases 
a woman could transmit rights which she could not enjoy. 
On such a power of transmission, as Sir H, Maine shows,^ 
rested the claim of Edward III. to the crown of France 
The claim through a woman was not a breach of the French 
constitutional law, which rejected the claim of a woman. 
The jealousy of a woman’s pohtical influence is strikingly 
shown by the case of Alice Perrers, the mistress of Edward 
ni. She was accused of breaking an ordinance by which 
women had been forbidden to do business for hire and 
by way of maintenance iu the king’s court.® 

By Magna Charta a woman could not appeal any one for 
murder except that of her husband. This disability no 
doubt arose from the fact that in trial by battle she 
naturally did not appear in person but by a champion. 
She was not admitt^ as a witness to prove the status of 
a man on the question arising whether he were free or a 
villein. She could not appoint a testamentary guardian, 
and could only be a guardian even of her own chaldren to 
a limited extent Her will was revoked by marriage, that 
of a man only by marriage and the subsequent birth of a 
child (see Will). By 31 Hen. YL c. 9 the king’s writ out 
of chancery was granted to a woman alleging that she had 
become bound by an obligation through force or fraud 
By 39 Hen. VL c. 2 a woman might have livery of land as 
hfflhess at fourteen. Benefit of clergy was first allowed to 
women partially by 21 Jac. I c 6, fully by 3 Will and 
Mr c. 9 and 4 and 6 Will, and M. a 24, Public whipping 
was not abolidied until 57 Qeo. IIL c. 76, wHpping in 
all cases until 1 Gao. 17. c. 57, Burning was the p rmieh- 
ment specially appropriated to women convicted of treason 
or witchcraft. A case of sentence to execution by burning 
for petit treason occurred as lately as 1784. In some old 
statutes very curious sumptuary regulations as to women’s 
dress occur. By the sumptuary laws of Edward III in 
1363 (37 Edw. IU. cc. 8-14) women were in general to 
be dressed according to the position of their fathers or 
husbands. Wives and daughters of serrants were not to 
wear veils above twelve pence in valne. Handicraftsmen’s 
and yeomen’s wives were not to wear silk veils. The use 
of fur was confined to the ladies of knights with a rental 
above 2 W’ marks a year, Carefnl observance of difference 
of meuA in the dra^ was also inculcated by 3 Edw. 17. c. 6 
Tjaa wSe or dau^teiT of a knight was not to wear cloth of 
gold or sahie fttr, of a knight^bachelor not velvet, of an 
esquire or gentleman not velvetj satin, or ermine, of a 
labourer not clothes beyond a certain price or a girdle j 
garnished with silver. By 22 Edw. 17, c. 1, cloth of gold 
and purple silk were confined to women of the royal family 
It is worthy of notice that at the times of passing these 
sumptuary laws the trade interests of women were pro- 
tected by the legislature. By 37 Edw. EEL c. 6, handi- 
arrftsmen were to use only one mystery, but women 
mij^t work as they had been accustomed. 3 Edw, 17. 
a S ' forbade importation of silk and lace by Loml^rds 
and other alien Stlrangers, imagming to destroy the craft 
of the Silk-i^insters and all sudi virtuous occupations 
for women. In some coses the wives and daughters of 
tradromen wuce allowed to assist in the trades of their 
huslands and fibers ; see, for instancy the Act con- 
cemi^ ttoners, 1 Jad 1, c^ 22. Some trading cor- 
poration^ suth the East India Company, recdgnized 
no distinction of sex in their membettt. ' The disabilities 
imposed on women b y Si^tantive " law are sometimes 
^ £arlg Zaw emi Oustm, ch. v. Voit iiL p. 12. 


de servUw regis did not he where the party was a 
woman ; that is, a woman (with a few exceptions) could 
not excuse her absence from court by alleging that she 
was on public duty The influence of tbe church is very 
clearly traceable in some of the earlier criminal legislation. 

Thus by 13 Edw I. st. 1, c 34, it was punishable with 
three years’ imprisonment to carry away a nun, even with 
her consent. The Six Articles, 31 Hen. YIII c. 14, for- 
bade marriage and concubinage of priests and sanctioned 
vows of chastity by women. 

The present position of women in English, law maj be treated, English 
for purposes of convenience, under sevem heads. Sex alone, as lai^ 
will appear, does not determine the law. sex and marriage together 
must often he taken into consideration. 

PolvLi^ JSlMjfiite.— This branch of the law is full of singular Political 
anomalies. A woman may fill some of the highest positions in the nghts. 
state. She may be a queen, a regent, or a peeress in her own right. ® 

A queen regnant has, by 1 Mary, sesa 3, c. 1, as full nghts as a ’ 
king. A peeress is entitied, by 20 Hen. VI. c. 9, to be tned like a 
peer by the House of Lords or the court of the lord high steward 
(see Trtai), and has a seat m the House of Lords, but no nght of 
speaking or votmg Other pubhc offices which a woman can fill 
are those of overseer, guardian of tbe poor, churchwarden, and 
sexton. She may also, if married, he one of a jury of matrons 
emponelkd to determine the question of pregnancy of a widow on 
a wnt de ventre imjpieiendo or of a female prmoner, but she cannot 
serve on an ordinary jury If nnmamed or a widow she can vote 
in mununpal, school board, local government, poor law, and other 
electioim of a local character (such as polls of ratepayers under the 
Free Libraries^ and Borough Funds Acts), and can ^ a member 
(whether married or not) of a school hoard, but appaiently not an 
overseer or guardian if married and living with her husband. She 
cannot be registered as a voter or vote at a parliamentary election 
or be eleotea a member of parliament It was decided in 1868 
that the wotds of Lord Brougham’s Act (18 and li Vict c. 21, 

§ 4), by which in all Acts words unportuig the masculine gender 
are to be taken to includa females unless tiiB contrary is expressly 
provided, did not bringja woman within the word “man" in the 
Representation of the People Act, 1867 * The same would no 
doubt be hdd, if the point were raised, under the Representation 
of the People Act, 1884. The question of granting the parha- 
mentaiy fimichise to women was first brought before the House of 
Commons by John Stuart Mill in 1887, as an amendment to the 
Representation of the People Bill of that year, and has uniformly 
been rejected on that and several subsequent occasions. At present 
the Ide of Man is the only part of the TTnited Kingdom where 
such a right exists. It was there conceded m 1882 to nnmamed 
women with suffiaent proper^ qualification. For the precedence 
of women, see Pbjboedenco!. The national status of marned women 
and widows is provided for by the naturalization Act, 1870. 

Profeasum and Trades.— only one of the learned professions Profea- 
open to women is the medical. Such rights as may be possessed by dons 
the Sodety of Apothecanea and tbe C^ege of Surgeons to admit and 
woman to their respective qualifications are spomafly saved by 87 tradea 
and 88 Viet. c. 34 and 38 and 89 Vict. c. 48. By an Act of 1876 
(39 and _40 Viot. c. 41) medical qualifications may be granted, 
irre^ctive of sex, by any body empowered to grant such quaMca- 
^ turns. As a matter of fact the College of Surgeons does not at 
present allow women to qualify, but the Society of Apothecaries 
and the College of Surgeons of Ireland and the King’s and Queen’s 
Coll^p^ of Phydcians in Ireland follow the more liberal course 
Admission to degrees, medical and others, in the universities is only 
I allowed to a limited extent. Oxford and Oambndge admit women 
to Exanunations, hut not to degrees. London, under its supple- 
mental charter of 1878, admits to all degrees. The University 
Education (Ireland) Act, 1879, contains a section empowering the 
Royal Universafy of Ireland to examine women for d^ees and 
ce^cates of proficiency The Endowed Schools Aot, 1869, pro- 
vides for extending to girls the benefits of educational endowments. 

A Bi^ar provision is included m the Oify of London Parochial 
Chanties Act, 1888 Under the powers of these Acts, as well as by 
j^v&ta munificence, a considerable sum of money has been during 
toe 1^ few years provided for toe purposes of female education. 

^emal regulations are made by the Factories and Mines Acts as to 
toe employment of women and girls in factories and mmes. Under 
no circumstances is a woman allowed to work underground. The 
Mop Honrs Reguktion Act, 1886 (a temporary provision), forbids 
toe employiaent in shops of girls under eighteen for more toan 

® Most peeresses are those who have succeeded to ancient peerages 
by wnt. Modem peerages ate almost always Hifated to hevrs-male. 

* Oimriton v. Ltogs, Lav Rep., 4 Common Pleas, 874," 
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seventy-four hours in a -week. 'Women have recently lieen em- 
ployed to a greater extent than formerly in Government depart- 
rcents, especially in the post-office. A married woman may, smce 
the Mamed "Women’s Property Act, 1882, cany on a trade separ- 
ately from her husband, and m such a case is liable to he made a 
bankrupt. She may apparently be a partner of her husband, and 
may lend him money, but in tnis case her claim to a dividend on 
his bankruptcy is postponed to that of other creditors. 

Family Family Eights . — The age at which a girl can contract a valid 
rights, marriage is, following Roman law, twelve, she is thus two years 
in advance of a boy, who must be fourteen Under the Infants 
Settlement Act (see SettIiEMENt) a valid settlement can be made 
by a woman at seventeen with the approval of the courts the age 
for a man being twenty. An unmarned woman is liable for the 
support of lUe^timate children till they attain the age of sixteen 
She IS generally assisted, in the absence of agreement, by an affilia- 
tion order granted by magistrates. A married woman havmg 
separate property is, imder the Mamed Women’s Property Act, 
liable for the support of her husband, children, and grandchildren 
becoming chargeable to any union or pansb. At common law the 
father was entitled as against the mother to the custody of a 
legitimate child up to the of sixteen, and eoidd o^y forfeit 
such right by miseondnct. But the Court of cWcery, wherever 
there was trust property and the infant could he made a ward of 
court, took a less ngid view of the paternal rights and looked more 
to the mterest of the child, and consequently in some cases to tiie 
extension of the mother’s rights at common law. Legislafeon has 
tended in the same direction. By 86 Yict. o. 12 Qie Court of 
Chancery was empowered to enforce a provision m a separation deed, 

S up the custody or control of a child to the mother. The 
ture Act, 1878, § 26 (10), enacted that in questions relating 
to the custody and education of infants the rules of equity Effiould 
prevail The Guardianship of Infants Act, 1886, largely extended 
the mother’s powers of appointmg and acting as a guardian, and 
rave the court a discretion to regard the mother’s wishes as to 
the custody of the children. The children of women convicted of 
crime or frequentmg the company of prostitates may be sent to an 
industrial school. The prmciptu diaabihties under which women 
are now placed may perhaps be classed under the head of family 
nghts, VIZ. , exclusion of female heirs from intestate succession to real 
estate, unless in absence of a male heir (see Ihhbkitaitcii, Pbimo- 
genituke), and the obtainmg of Divoeob (j.d.) by a husband for 
the adnlteiy of hia wife, while the wife can only obtain it for adul- 
tery coupled with some further cause, such as cruelty or desertion. 
Rights RigMs of Property —Unmarried women and widows have praeti- 
of pro- cally equal nghts with men Since the date of the article Husbaot 
petty. AND WiFB the Married Women's Property Act, 1882, has extended 
the chanra m the law attempted to a limited degree hy the previona 
Acts of 1870 and 1874. The most important provisions of the Act 
(46 and 46 Yict. c 76) falling under this head are the following 
A mamed woman is capable of acquiring, holdmg, and disposing 
by wiU or otherwise of any real and personal properly as her 
separate property, m the same manner as if she were a /me sole, 
without the intervention of any trustee Every contract entered 
into by a mamed woman is to be deemed to bmd bo; separate 
proper^, unless the contrary bo shown. Property of a woman 
married after the commencement of the Act, whether belongmg to 
her at the time of mairiage or acquired after momage, is to be held 
by her as a/eme sole. The same is the ease with properly acquired 
after the commencement of the Act by a woman mamed before the 
Act After marriage a woman remains liable for antenuptial debts 
and liabilities, and as between her and her husband, in the absence 
of contract to the contrary, her separate property is to he deemed 
primarily hable. The husband is only liable to the extent of 
property acquired from or through his wife. The Act also contains 
provisions as to stock, investment, msurance, evidence (see Wit- 
ness), and other matters The effect of the Act is to render 
ohsolete the old law as to what creates a separate use or a reduction 
into possession of choses in action (see Febsonai. Estate), as to 
eqmty to a settlement, as to fraud on the husband’s marital rights,^ 
and as to the inability of one of two niarned persons to give a gift 
to the other. Also, in the case of a gift to a hushand and wife in 
terms which would make them jomt-tenauts if unmarried, they no 
longer take as one person but as two The constmction of tiie Act 
by the courts has been in one or two cases perhaps somewhat 
narrow ; stiU there is no doubt that it has affected the proprietary 
rights of mamed women to tm immense extent Its effect has bean 

pnncipaUy to improve the position of wives of the humbler class 
unp rotected by marmage settlement. There is a special saving in 

I Tills was a role of lav, conflrmed, though not for the first time established, 
hythe wall-known dedalon of Lord Thurlow In Counteas of Strathmore v Bowes, 
in 1789, to the effect that a secret conveyance hy a woman during her engage- 
ment to her future hiisband might be set aside by him after marriage A legal 
relation was In this case cieated by enmgement or betrothal The only other 
Instance In Engliah law In which betrothal gives any ilghta appears to be the 
action for bivaoh of promise of marriage In the Mosaic law betrothal was, for 
tiieptnposes of punishment of adultery, equivalent to marriage (see Dent zxd. 
SS) In some modem systems betrothal is a matter of more Importance then It 
is In England, frl Germany, for instance^ it Is publicly advertised. 


ihe Act of existing and future settlement A settlement is still 
necessary where it is desired to secure only the enjoyment of the 
income to the wife and to provide for children. The Act by itself 
would enable the wife, without regard to family claims, instantly to 
part with the whole of any property which might come to her. 
^strainfc on anticipation, a means of protectng a mamed woman’s 
property from her husband’s influence, is also preserved by tba 
Act, subject to the liabihty of such property for antenuptial debts, 
and to the power mven to the court by the Conveyancmg Act, 1881, 
to hind a mamed woman’s interest notwithstanding a clause of 
restramt. This possibility of being restrained from anticipation is 
now one of the principal points of difference between the proprietary 
ngbis of men and women. Formerly remaining unmarned could be 
attaebad as a condition of the enjoyment of propei’ty by a widow 
only, but it baa been recently decided that such a condition maybe 
imposed upon a widower as well. In one case, however, the widow has 
still an advantage over the widower. Limitations contained in her 
marriage settlement in favour of her children by a former mamaga 
are not treated as voluntary, while similar liimtations in the settle- 
ment of a widower are regarded as voluntary, and therefore void as 
against a subsequent mortgagee of the settled property® By 
H^a Oharta, e. 7, a widow is to have her Quarantine ( g . t ), 
ana IS not to be forced to re-marry. 

Procedure . — ^An action for breach of promise of mamage® and an Proca- 
affiliation summona under the Bastardy Acts are, the former prac- dure. 
ticaUy, the latter entirely, confined to women. An action of 
Seduotion (5 ■» ), thou^ not brought in England by the woman 
herself, is for injury suffered hy her. The Rules of the Supremo 
Court and the Mamed 'Women’s Property Act contain various pro- 
viHions for the brmging and defending of actions ly mamed 
womm. The main provision is § 1 ( 2 ) of the Act, enablmg a 
married woman to sue and be sued, either m contract or in tort or 
otherwise, m all respects as if she were &feme sole Her position, 
however, is not, owing to the judicial interpretation of the Act, as 
completdy independent as the words of the Act would at first sight 
appear to imply. It has been held, for mstance, that she cannot 
since the Ae^ any more than before it, he next fnend or guardian 
cui Mem of an m&it The husband and wife too may sfall be sued 
jointly for a tort committed by the wife after mamage. Apart 
from proceedmgs for divorce or judicial separation, a husband 
cannot sue bis wife for a tort comnutted durmg the coverture, nor 
a wife hei husband, unless for tba protection and eecimty of her 
separate property She can, however, cause him to be bound over 
in recognizances to keep th^eace towards ber in case of violence 
on his part. The Mamed "mimen’s Property Act contains a useful 
section enabhng questions between husband and wife as to property 
to be decided in a summary way A judgment against a mamed 
woman under the Act is limited to execution against her sepaAte 
propertv'j she caimot like an ordinary debtor be comnutted to prison 
nnuer tne Debtors Act for default in payment. 

Onmiaud ikiu?— There are some offences which can he committed Onmliml 
only by women, others which can be committed only against tbem law. 
Among the former are concealment of birth (in ninety-nine cases 
out of a hundred), the now obsolete offence of bemg a common 
scold, and prostitution and kindred offences. Many offences of 
the latter kind were up to a recent date dealt with under the 
Contains Diseases Acts, which were repealed in 1883. "WTiere a 
znamm woman commits a crime in company with her husband, 
she is generally presumed to have acted by his coercion, and so 
to be entitled to acquittal. This presumption, however, was never 
made in witchcraft cases, and is not now made in coses of treason, 
murder, and other grave cnmes, or m crimes in which the principcd 
art must necessanly be taken by the wife, such as keeping a 
rothel In fact, the exceptions to the old presumption are now 
perhaps more numerous than those falling within it The doctnne 
of coercion and the practice of separate acknowledgment of deeds 
by mamed women (necessary before the Mamed "'Yomen's Property 
Act) seem to he vestiges of tiie pencd when women, besides 'being 
chattels, were treated as chattels.'* Formerly a wife could not stm 
her husband's property, but smee the Mamed 'Women's Property- 
Act this has become possible. The evidence of a wife is not usually 
receivable for or against her husband (sea "W imsss) She does not 
become an accessory jffter the fact by receiving and harhonring her 
husband after he hu committed a felony; tbennsband, however, is 
not eqiMilly pnvileged if the offence 'be committed by the -wife. 
Adultery is now no crime, England being almost the only country 
where such is the case It was punished By fine in the ecclesiastic^ 
courts up to the 17th ceutury, and -was made orimiual for a short 

* See Cameron and WaUa, Zaio Rep , 87 Cliaucery Dlv., 82 
» A brief sketch of the law relating to this branch of the subject has been 
added by way of appendls to this article 
4 It -n-aa certainly laid down by the Court of Chaucsry, In more than one case, 
that the reason for enforcing acknowledgment of deeds by a man led woman 
apart from her husband ivas the presumption that in matters of property she was 
sure to be coerced by him. If such were the truth, the asperate eckuowlet^ent 
—a matter of a few minutes' conversation— vras but a poor safeguard. The 
doctrine of coercion in felonies is attributed by Mr Justice Stephen to the wish 
to give women, while they had not benefit of clergy, the same chance of escape 
aa men (see bis Digea of the Criminal lavs, App , note 1} 

XJIV. — 81 
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fiimn by an ordinance of the Long Parliament, ^e offences whicli 
can he committed only agmnst woinen are chiefly those agtunst 
decanoj, such as rape, procurementj and similar crimes, in which 
a considerable change in the law m the direction of increased pro- 
tection to women was made by the Cnminal Law Amendment Act, 
1885, Another offence is abduction, which needs to he se^rately 
mentioned, as it appears in law to he an offence partly a^inst the 
person, partly against property, for a difference is made between 
tiie abduction of a woman with property and of one without jiro- 
perty. As to offences committed against a wife, recent lerislation 
has roade some considerable changes. By the Matnmonml Causes 
Act, 1878, xf a husband be convioted of an aggravated assanltupon 
hiB wife, the court before which he is tried may order (subject to 
an oppoal to the Probate, Divorce, and Admiralty Division of the 
High Court) that the wife be no longer hound to cohabit with him, 
sudi order to have the effeet of a judicial separation on the ground 
of cruelty. The order may also provide for payment of a weeHy 
^owance by the husband to the wife and for the custody of the 
children of the morri^ That of the children Tinder ten nmy he 
given to the wife. The Mamed Women’s Property Aet gives a 
mamed woman ciimmal remedies against all persona (including her 
husbmd) for the protection of her separate property, with a proviso 
that no such cnnunal proceeding shall be taken against a husband 
while they are livmg together, nor while they are living apait, con- 
ceming any act done whDo they were living together, unless the 
wffe’s property have been uTongfully taken by the husband on deser- 
tion of lua wife The section just cited extends the common law, 
under which the wife’s redress f or inj iiries committed by her husband 
was confined to iajunes to the person. But it extends it only to 
injunes to the separate property, and it has recently beep held that a 
wife cannot, under the terms of the section, proceed against her hus- 
band criminally for a libeL^ The Married W omen (Maintenance m 
Case of Desertion) Act, 1836, enables a wife to summon her husband 
before a court of summary jurisdiction for desertion, and the court 
may make an order for her eupport Before the Act the wife’s only 
course was to become chaigeahle to the parish, allowing the guardians 
to seek to recover from the hnsband the cost of her maintenance. 
The punisWent of a woman may still be different from that of a 
man in Treason (g. v.), 'Where whipping is allowed after convic- 
tion for robi^ry, or of juvenile offenders for larceny, it cannot he 
inflict^ on fenmles. ChastiBement of a wife by a hnsband, pos- 
sibly at one time kwful to a reasonable extent, would now certamly 
constitate an assault, The husband’s rights axe limited to restrain- 
ing the wife’s liberty in case of her misconduct. 

Scotlash Sediland,—As early as Fu^giam Majestatm (12th century) women 
were the olnect of special legal regulation In that work the 
mercMa mulieri^ (probably & tax paid to the lord on the mamage 
of his tenant’s dan^ter) was fixed at a sum differing according to 
the rank of the woman. Humeious ancient laws d^t with t^e 
and sumptuary matters. By the Zeges Quaiiior Burgorum female 
brevraters nujbng bad ale were to forfeit cightpenee and he put on 
the cceking-stoo^ and were to sat an ale-wand outside their houses 
under a penalty of &mrpence. The same laws also provided that a 
TtmrrTftfT woman committing; a trespass without her husband's 
knowledge mi^t be chastisS like a child under age. The Statuta 
GiicU of the llth century enacted that a married woman might not 
buy wool in the streets or buy more than a limited amount of oats. 
The Coda also ensured a pronsion for the daughter of one of 
the guBd-bwthmn unable to provide for herself throng poverty, 
either 'by marryiliig W or putting her in a convent By the Aet 
1429, <L 9, Tttves were to be arrayed after the estate of their 
hnimmdB. By 1^67, 0. IS, no woman was to go to choresh with her 
&CS covered so that she could not be known, 1581, c. 18, was com 
c^vod in a more liberal spirit, and allowed women to wear any 
head-dress to which they had been accustomed. 1621, c. 26, 
permitted servants to wear their mistress’s cast-off clothes. 1681, 
c. 80, contained the remarkable provision that not more than 
two changes of raiment were to be made by a bride at her 
wedding, la its more modem aspect the law is in most respecis 
siBiflarto that of England A woman may be queen or a peeress 
of Scotland.* In the old law she could not do homage^ but only 
and fihe could not be arbiter, cautioner, or witness A 
rpmrud woman could be warrantor of hentables only wh®e her 
was under ago and she was of flill age All dmahilities of 
wnmen ^ mtaesssa woia removed by 81 and 32 Yiet. c. 101, g 188. 
A mmei iastill not recmvahle as cautioner for an executor-^tivo. 
Hot can s|e Im ti^-at-law, hut she may be appointed tutor 
by testament or by tiie court. While testa existed women were 
exempt ibom the daihi (see Test Aots). The Court of Sestion 
dacidai jtt 1868 that parlmm^toy suffrage was confined to 

TBeir idea's Bsiu^ 

s !ni« nilB of mereaw ^ fnm that 

the sKccesdoatc lull* of a pea Itey- 

Jns rerenU Uniters end ten mto shavauce 

among the dau^tert, m the Sdest denfhler wofflt etetsedd-to tlte.SdotaSh 
peerage. In the peerage lw"o{ thflre’wnr pMwsnspfloa that a 

peerage was Ibnlted to malee, and'tbe more aactentpeaages Yete often tysMlw 
females or their Injitamdetathfllrilljlrt, ^ ^ 


moles.* But, as in England, women possess votes in elections to 
school hoards and to mxmicroal and local bodies, the latter specially 
conferred by the Mumcipal Elections Amendment Act, 1881, and the 
General Police and Improvement Act, 1882. The right of mamed 
women to vote at school-hoard elections under the Education Act, 

1872, appears to have caused some difficulty, and to have been 
differently decided in different counties. Women are not admitted 
to degrees by the Scottish universities, though several attempts have 
been made to confer upon them this privilege. At one time, in- 
deed, they seem to have practised medicine without qualification, 
for in 1641, in a ratification of the pnvdeges of the Edinburgh 
chinirgeons, a complaint was recited that women practised chirurgy 
without havmg learned the art. In 1878 the Court of Session de- 
cided that female students could not graduate in medicme at Edm- 
hnrgh.* A hill to enable the universities to grant degrees to women 
was rejected in 1876 St Andrews grants them not the ordinary 
degree buta special title of L.L.A.® The powers given by the Act 
of 1876 (89 and 40 Yiet c. 41) have recently been exercised m 
favour of women by the Colleges of Physicians and of Surgeons of 
Edinburgh and the Faculty ofPhysicians and Surgeons of Glasgow. 

By the Educational Endowments Act, 1882, the benefits of endow- 
ments are to be extended as far as possible to both sexes In 1881 
the Mamed Women’s Property Act (44 and 46 Yict. o. 21) made 
important extensions of the rights given to mamed women by the 
Act of 1877, for which see HTiBB.iiro and Wipe A wife mamed 
after the date of the Act has a separate estate in movable and 
heritable property A husband has the same nghts in the movable 
estate of his deceased wife os a widow had before the Act in the 
estate of her deceased husband. Children have a right of legitim 
in their mother’s mova'ble estate. The cnminal law differs slightly 
from that of England. At one time drownmg was a punishment 
specially reserved for women Incest or an attempt to commit 
incest IS still punishable as a crime, and has been so punished within 
the Inst- few years Adultery and formcation are still nommally 
enmes under old Acts, but criminal proceedings m these cases have 
fallen into desuetude. The age of testamentary capacity is still 
twelve, not twenty-one, as in England 

United States. — The Acta of Congress contain little affecting the Law in 
subject. Any woman mamed to a mtizen of the United States United 
who might hers^ be lawfully naturalized is to be deemed a citizen States, 
Women ore allowed as clerks in Government departments, and may 
■to employed as nurses and hospital matrons in the army,^ The 
right of voting for Congress or for the State legislatures is still 
denied in the country as a whole, in spite of the strong attempts 
which have been made by the advocates of female suffrage The 
right, however, exists to a limited extent. In the Temtones of 
Washington, Wyoming, and Utah women vote, and in the consti- 
tutions of some States, snob as Colorado and Wisconsin, it is pro- 
vided that the nght of suffrage may be extended to women by a 
majority of electors at a general election. The constitutions of 
most States confine the paSiainentary franchise to male electors. 

The admission of women to the school franchise is, however, largely 
increasing, and had m 1887 been adopted by fourteen States In a 
limited number of States the professions (except the military) ore 
open to women, "^ere ^e legal profession is not so open, a 
refusal by a State court to grant a licence to practise law is no 
breach of the Federal constitution (see Priviijes^ In most States 
the policy adopted in England by the Mamed Women’s Property 
Act is the rule, and there is in general no distinotion of sex m 
simeession to real estate. For the testamentary rights of married 
women see Will. In some of the State universities women are 
admitted to full pnvil^es of instracbon and graduation,^ In 
othm^ such as the university of Pennsylvania, they are admitted 
to instruction and examination, but not to graduation. The law 
in some cases gives women remedies for tort which are unknown in 
EnglaJuL Foi instance, by the lew of some States a woman may 
bring an action of Seduction (g i; ) in her own name, and may re- 
cover damages for slander imputing nnchostity, without proof of 
Bpedal damage, which cannot he done m England. The cnminal 
law is also more extensive. In the Hew England and some of the 
-other State? mere fornication is punishable as a crime. Adultery 
is criminal by the law of most States. 

ZHerature —Besides those already qlted, the following authorities may ho 
coasnlted, Forlhe general law Montesquieu, da Lots, hk, vH , Laboulaye, 
Eecher(Aa sur la Condition Oivite et Politique da Femmes, 1843 .Thos. Wright, 
FonwnWfid in Western Europe, 1869} Sheldon Amos, l)i;fferencetf aex as a Topic of 
Jmisprudenee and ZegisTalUm, 1870 ; Paul Qlde, Made sur la Condition Privie de 
la Femm, 188fi; Ernest Navilla *' La OondltlonSoclale des Femmea” In the Bttlio- 
iUque Univerielle et Ilevue BUiese, for Oct, Nov , and Deo., 1887, For old 
English lau^ The Laa's Raolutions of Women's Rights, 1632 } The Lady's Law, 

Ym ; The Ism Reeling Women, 1777 (these three wurlts are anonymons) , 

C, 8.KBaxss,Bisi.oflhe2^u)ofSngmdasto the Effids of Marriage on Property 
and on the Wifdt Qapaeiiy, 1879 For modem English law, T Barrett- 
Lennard, 1^ePot(ixoain Law of Women, 1883 , B. Thicknesse, Digal of the Lem 
efBdsbandand Wife, 1884; Wolstenbohne and Tomer, Cmoeycmcing Acts (4th 
edk 1886, W. F. Evenley, Law ofjhe Domestic Relations, 1886, FdUz; Reno, 
JLEgaHii des Seasei en Anglfterre, ired.. 

* Brown V Ingram, 7 Court ofRas Casi^, 8d ser , 281. 

* Jex-Blake t Edinburgh Yhlv., U Court of Sets, Cases, 8d ser., 784. 

* Lady Literate In Arts. 
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reaoli Breach of Fromm of Marriage. — Tlie action for breach of promise 

pro- of mamage la m some of its incidents peculiar to law. 

ise. In Eoman law, betrothal {mmaha) imposed a duty on tiie be- 
trothed to become husband and wife withm a reasonable time, 
subject to the termination of the obligation by death, repudiation 
by the words condiiwm tua non vior, or lapse of time, the tiiuH 
fixed being two years Ifo action lay for breach of promise to many 
unless arrnse^omalittseh&di been given, i e , earnest of the bargain, 
to be forfeited by the party refusing to carry it out. The arrha 
might also be given by a parent, and was eq^ually liable to forfeiture 
A provincial governor, or one of bu relations or household, could 
not recover any arrha that might have been given, it being sup- 
posed that he was in a position of authonty and able to exercise 
influence in forang consent to a betrothal 
In the canon law breach of the promise made by the ^naalia, 
whether de prsesefiih or de fniuro, a division unhnown to Boman 
law, does not without moie appear to have sufficed to found an 
action for its breach, except so far as it fdl under ecclesiastical 
cognizance as laisio fidei, but it had the more senous legal eflect of 
avoiding as a canonical disability the subsequent mamage, while 
the original sponsalia contmued, of a betrothed person to any other 
than the one to whom he or she was onginally betrothed. The 
sponsalia became inoperative, either by mutual consent or by cer- 
tain supervenmg impediments, such as oidination or a vow of 
chastity The eanomcal disability of pre-contract was removed m 
England by 82 Hen. VIII. c. 38, re-established m the reign of 
Edward VI , and finally abolished in 1763 
In England the duty of the parties ig the same as in Roman 
law, VIZ , to carry out the contract within a reasonable tune, if no 
time be specially fixed Formerly a contract to marry could be 
specifically enforced by the ecclesiastical court compelling a cele- 
bration of the mamage in facie ecclesise. The la.st instance of a 
smt for this purpose was m 1752, and the right to bring it was 
abohshed in 1763 by Lord Hardwicke’s Act (26 Geo II, c 83) 
The action for breach of promise may be brought by a man or 
a woman, tho^h the former case has been of rare occurrence, and 
a male plaintiff has still moie rarely been rewarded with anything 
more than nominal damages It may bo biought by but not 
against an infant, and not against an adult if he or she has merely 
ratified a promise made during infancy, it may be biought 
against hut not by a marned man or woman (m spite of the 
inherent incapacity of such a person to have mamed the plaintiff), 
and neither by nor agamst the personal representatives of a 
deceased party to the promise (unless where special damage has 
accrued to the personal estate of the deceased) The promise 
need not he in writing. The parties to an action are by 32 and 
83 Vict. c 68 competent witnesses, the plaintiff cannot, how- 
ever, recover a verdict without his or her testimony being cor- 
roborated by other material evidence The measure of dama/^ 
is to a ®eater extent than m most actions at the discretion of the 

S ; they may take mto consideration the injury to the plamtifTs 
ngs, especially if the breach of promise be aggravated by 
seduction Either par^ has a right to trial by jury under the 
rules of the Supreme Court, 1883. The action cannot ho tried 
in a county court, unless Iw consent, or unless remitted for trial 
there by the High Court. Unchastity of the plaintiff unknown to 
the defendant when the promise was made and dissolution of the 
contract by mutual consent are the prmcipal defences which are 
usually raised to the action Bodily infirmity of the defendant 
is no defence to the action, though it may justify the other party 
in refnsmg to marry the person thus affectM. Where the betrothed 
are within prohibited degrees of consanguimty or affinity, Giere can 
be no valid promise at all, and so no action for its breach 
In Scotland a promise in the nature of sponsalia de fvt&ro not 
followed by consummation may be resiled fiom, subject to the 
liability of the party in fault to an action for the breach, which 
by 6 Geo. IV. o. 120, a 28, is a proper cause for trial by ju^. 
If, however, the sponsalia be de prsesenti, and, according to tne 
more probable opimon, if they be de fuiuro followed by consum- 
mation, a pie-contract is constituted, giving a right to a decree of 
declarator of mamage and equivalent to mamage, unless declaied 
void during^the life&ie of the parties. 

In the Umted States the law is in general accordance with 
that of England The statute law of CJalifomia and Dakota pro- 
vides that the unchastity of one party of which the other is igno- 
rant 18 a good defence, but it is no defence if both parlioipate 
therein. (J W+) 

WOOD. See Botany, vol. iv. p, 100 ; BuiLurNG, 
Bobjbts, Stebnoth OB Materials , also Fir, Oak, Pine, 
Teak, &c 

WOOD, Anthony (1632-1695), autiquaiy, was the 
fourth son of Thomas Wood (1680-1643), B.C.L of Oxford, 

1 In the Lije he speaks of himself and his family as Wood and not 
& Wood, a pedautio return to old usage adopt^ by himself A 
pedigree is given iu Bliss’s edition, 1848, p. 857. 


where Anthony was born 17th December 1632. He was 
sent to New College school m that city in 1641, and at 
the age of twelve was removed to the free grammar 
school at Thame, where his studies were interrupted by 
civil war skirmishes He was then placed under the 
tuition of his brother Edward (1627-55), of Trinity College; 
“ while he continued in this condition his mother would 
alwaies be soliciting him to be an apprentice which he 
could never endure to heare of ” {Life, 1848, p. 33). He 
was entered at Merton College m 1647, and made post- 
master. In 1652 “he began to exercise his natural and 
inMitiable genie he had to musick ” {ibid , 53), and was 
examined for the degree of B A. He engaged a mnsic- 
master, and obtained permission to use the Bodleian, 
“which he took to be the happiness of his life.” He 
was admitted M.A. in 1655, and in the following year 
published a volume of sermons of his late brother Edward. 
Dugdale’s Wai'vndshire came mto his bands, and he 
describes how “ his tender affections and insatiable desire 
of knowledge were ravished and melted downs by the 
reading of that book What by musick and rare books 
that he found m the public library, his life, at this time 
and after, was a perfect Elysium” {ibid, p 68). He 
now began systematically to copy monumental inscriptions 
and to search for antiquities in the city and neighbour- 
hood He went through the Christ Church registers, 

“ at this time being resolved to set himself to the study 
of antiquities ” Dr John Wallis, the keeper, allowed him 
free access to the university registers in 1660; “here he 
layd the foundation of that book which fourteen years 
afterwards he published, viz , Hist et Antiq TIniv OxonJ* 
He steadily investigated the muniments of all the colleges, 
and in 1667 made his first journey to London, where he 
visited Dugdale, who introduced him into the Cottonian 
library, and Prynne showed him the same civility for the 
Tower records. On October 22, 1669, he was sent for by 
the delegates of the press, “ that whereas he had taken a 
great deal of painea in writing the Hist and Antiq. of the 
Vnimrsitie of Oxon, they would for his pames give him an 
100 li. for his copie, conditionally, that he would suffer 
the book to be translated into Latine” {ibid, 167). He 
accepted the offer aud set to work to prepare his English 
MS. for the translators, Bichard Peers and Eichard 
Eeeve, both appointed by Dr Fell, dean of Christ Church, 
who undertook the expense of printing. The translation 
was supervised by Fell, with whom aud the translators 
Wood has endless quarrels about alterations of his text. 
In 1674 appeared Histona et Antiquitates Univerdtatis 
Oxoniensis, handsomely printed “ e Theatre Sheldoniano,” 
in two folio volumes, the first devoted to the university in 
general and the second to the colleges Copies were 
widely distributed, and university and author received 
much praise. On the other hand, Bishop Barlow told a 
correspondent that “ not only the Latine but the history 
itself is in many things ndicnlously false” {Genuine 
Beinains, 1693, p 183). In 1678 the university registers 
which had been in his custody for eighteen years were- 
removed, as it was feared that he would be implicated in 
the Popish Plot. To relieve himself from suspicion he 
took the oaths of supremacy and allegiance. During this 
time he had been gradually completing bis great work, 
which was produced by a London publisher in 1691-92, 2 
vols. folio, Atkenae Oxonienses an Exact History of all the 
Writers and Bishops who have had their Education in the 
University of Oxford from 1600 to 1 690, to which are added 
the Fastn, or Annals fa>' the said time On 29th July 1693' 
he was condemned in the vice-chancellor’s court for certain 
Lbels agamst the late earl of Clarendon, fined, banished 
from the university until he recanted, and the book burnt. 

I The proceedings were printed in a volume of Mtscellanies 
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pnblislied by Carll ia 1714. Wood was attacked by ! 
Bishop Burnet in a Ldhr to the Bishop oj Lichfield and 
Coventry, 1693, 4to, and defended by hia nephew Dr 
Thomas Wood, in a Vindication of the Eistonographer, io 
which M added the HistoinograpUr's Atimer, 1693, 4to, 
reproduced in the subsequent editions of the Athens The 
nephew also defended his uncle in An Appendix to the 
Life of Bishop Seth Ward^ 1697, 8vo, On 9th October 
1695 Wood had an interview with the earl of Clarendon, 
but was not able to get his fine remitted* After a short 
illness he died 28th November 1695, in hia sixty-third year, 
and vms buried in the ante-chapel of St John Baptist 
(Merton College), in Oxford, where he superintended the 
digging of his own grave but a few days before. 

He is described as “a very strong lusty man,” of tmcouth 
manners and appearance, not so deaf as he pretended, of reseired 
and temperate habits, not avaricious, and a despiser of honours. 
He re(»ived neither office nor reirard from the university which 
owed 80 ranch to his labours. He never manned, and led a life of 
seif-denM, entirely devoted to antiquarian research. Bell-miging 
and xDOsio were his chief relaxatioua Hia literary style is poor, 
and his taste and judgment are frequeutly warped by prejudice, 
but hia two great works and unpublmed collections form price- 
less source of infomiatiou on Oxford and her worthies. He was 
always suspected of being a Roman Catholic, and invariably treated 
Jacobites and Papists better than Dissenters in the Athenae, hut he 
died in communion with the Church of England. 

"Wood’s orMnal mamiscnpt/paxehased by the Bodleian in 1846), 
was first pubBshed by John Gutch, as The JSistory and Anttqwlies 
of the Colleges and Halls m the University of Oxford, with ct eon- 
tmuation, 1786-90, 2 vols 4to, and The History and Aniiqutties 
of the jjnivernfy cf Oxford, 1792-96, S vola 4to, with portrait of 
Wood. To these should be added The Antient and Present State 
of the CUy of Oafard, chiefly colleeted Ig A. d Wood, with additions 

Sir J, PeshaXl, 1778, 4to. A new edition i3 in preparation by 
the Oxford Himtoncal Society. Modim Saltum, a OoUectwn ^Pieces 
of Humour, cMefly ill-natared personal stories, was published at 
Oxfbrdin 1751,12mo. Some letters between Aubrey and Wood were 
^ven in the Oentlmaifs Magasdne (Sd ser , ii., x., xl). Wood 
consulted Dr Hudson about getting a third volume of the Athense 
printed m Holland, saying, “When this volume comes out I’ll make 
you laugh " {Eeliq. Heaniianss, i, 59) This was included in a second 
edition of the AOunse published by Tonson in 1721, 2 vols folio, 
** very mucdi corrected and enlarged, with the addition of above 600 
new lives.” The third ^pearedas “a new edition, with additions, 
and a oontmuation by I^ip Bliss,” 1818-20, 4 vols 4to The 
Eiclesiastical History Society proposed to bring out a fourth 
edition, which stopped at the fife, e<L by Bliss, 1848, 8vq (see 
Cent, Mag , N.S., xxix 136, 268). Dr Bliss s mterleaved copy is 
m the Bodleian, and Dr Griffiths announced in 1859 that a new 
edition was epntemplated by the Press, and asked for additional 
matter (see Hotee and Queries, 2d ser„ viL 614, and 6th ser., vi. 
6, 51), "Wood bequeathed his hbrary (127 MSS. and 970 printed 
Wks) to ishmolean Museum, and the keeper, william 
Htldd^fird, prmted a catalogne of the MSS m 1761. In 1860 
the whole collection was tnwferced to the Bodleian, where 25 
vohones of Wood’s MSS. had been smce 1090 Many of the 
original papers hum which the Atlmse was written, as well as 
sevend larm volumes of Wood's correspondence and all his diones, 
are in the Bodleian. 

aatiiorltr the Life of Wood irritten Toj aimself, and first pubUahed 
bTSeamo in the appendix to T. Call T^tdicte’, 1780, the menioln after 1678 
were conned by EawUnwn from the original diaries, and. printed by Huddesford 
with the Zf M* of leland and Heame, 177% 3 vols. 8vo. A new edition was issned 
^ Bliss. 1S4S. See slso naiqutm ffeamtanm, ed. BUsa 3d ed., 1869, 8 vols. 13mo , 
Kearne’s Semcaibtaiia Oatleetimt Oxford Slst fioc , im, * 0 .) ; JBttcray’s Atmalt 
i/'fite Bodleian LVmtr]/, 1868, Hlehods's LUerarv Aneedotu, L, Iv, v., vfit. 
KoWtf 8 Mgr. EUtom ^England, i. a. T ) 

, WOOD, Mbs Henbv (1814-1 8S7), novelist, was bom 
on tbe 17th January 1814. Her maiden name was Ellen 
PSdtjft; her jfeiher was a glove manufacturer in Worcesfc®: 

original of the cathedral caty which, with its ebnrcb 
oignltifdies and school^ is the scene of so many of her 
tales. Skom certmn va^e memoirs published by her son 
in the (of wMdi her novels were the mainstay 

for the last twenty years of her life) it app^s that ilm 
industrial distress ifefoiabed in ArheU is a 

reminisGence of the collapse of th® glove trade in Wor- 
cester, consequent on Huskisson’s ireforms in 1820^1 
from which her father suffered alon g with other Ew gliRh, 

^ Bee “Mis Heruy Wood, In Mmoriainf Argosy, voL 3diii., 1887, 


glove manufacturers She married young, it is said, and 
after her marriage lived for the most part in France, her 
husband being “at the bead of a large shippmg and 
banking firm abroad ” She first came before the pubhe 
in her own name as the author of a temperance tale 
{Damshu-y Hoitse), which had gained the prize of ;£1()0 
offered by the Scottish Temperance League This was in 
1860 ; but it appears from the memoirs already referred 
to that “for many years” before this she had been a 
regular contributor of stories anonymously, month after 
month, to kir Harnson Ainsworth's magazines, Bentley’s 
Miscellany, and Colburn’s Afew Monthly. Emeslmfy House 
was very favourably reviewed, her genuine gifts as a 
story-teller making themselves apparent in spite of the 
didactio purpose of the tale ; but Mrs Wood’s first great 
success was made in the following year with Bast Lynne, 
one of the most popular novels of the century. A long 
review in the Times, in which a place was claimed for her 
in the foremost rank of novelists, was the loudest note in 
a general chorus of praise, and fairly established her 
position. The praise of the critics continued throughout 
the next half-dozen of her novels, which followed one 
another with great rapidity: The Channings and Mrs 
HallihuHorCs Troubles, in 1862 ; Femer’s Pnde and TJie 
S hadow of Asklydyal, in 1863 , Lord Odkbwmls Daughters, 
Omald Gray, and Trevlyn Hold, in 1864. These works 
were held to confirm the promise of East Lynne, and The 
Shadoto of Asidydyat was pronounced to be (as it la still 
generally considered) the best of them all. Complaints 
of wwnn ftnfiaiiij — almost inevitable, considering the rate of 
production, — of commonplaceness of sentiment and 
noAterial, and of a certain narrowness and insufficiency 
in her conceptions of poetical justice first began to be 
heard in connexion with Mildred Arkell (1865), and 
became louder as the fertile novelist continued to pour 
forHi her stories with inexhaustible fluency. She became 
owner of the Argosy in 1867, and her stories quickly 
raised it to an enormous circulation. She had a certain 
triamph over her critics with the Johnny Ludlow tales, 
an imitation of Miss Mitford’s Tales of Our Yvllage. Mrs 
Wood’s name was not put to them as they appeared in 
tits Argosy, and when the first series was collected and 
published separately in 1874 they excited among reviewers 
an. approach to the enthusiasm with which her first efforts 
had been welcomed. Undoubtedly Mrs Wood possessed 
many of the qualities of a first-rate story-teller, — great 
simplicity of style, unfailing fluency, a lively interest in 
prominent traits of character, abundant circumstantiality, 
skill in exciting curiosity and keeping up suspense, and 
withal a wonderful clearness of method. Amidst her 
crowd of characters and incidents you are never puzzled 
or perplexed, and she very rarely lapses into tediousness. 
If ever she is tedious, it is from repeating herself. Her 
“criticism of life” is not very broad or very profound, 
though it is generally for moral edification ; she is simply 
an excellent story-teller out of the ordinary materials of 
tiiB craft. In private life Mrs Wood seems to have been 
a most amiable person : her son gives a very lovable 
picture of her. Her death took place on 10th February 
1887, at the age of seventy-three. She was active m her 
work till the very last^ and left several completed stones, 
short and long, ready for pnbhcaiion. 

WOODiC^YINO. In most eountries, during the 
early development of the plastic art, sculpture in wood 
took a very important position, and was much used for 
statues on a large scale, as well as for small works 
decorated with stnface carvmg. On the whole, wood is 
much more suitable for carving in slight relief than for 
sculpture in, the round, and its spec^ structure, with 
buncos of long fibres, strong in one direticnn and wRak in 
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another, make it very necessary for the carver to suit his 
design to the exigencies of the material, Ijarge curves 
should be avoided, on account of their tendency to split 
across with the grain, and deep under-cutting is objection- 
able for the same reason. A tough fibrous substance like 
wood obviously calls for a very different treatment from 
that which is suitable to a homogeneous substance like 
stone or marble. This adaptation of the design to the 
material is very conspicuous in the wood-carving of the 
finest kinds, such as the Scandinavian doorways of the 
9th to the 12th centuries, the Perpendicular roofs and 
screens of England in the 15th century, and the richly 
carved panelling of Moslem countries throughout the 
Middle Ages. 

Some woods, such as pear, lime, and more especially 
box, are comparatively free from any distinct grain, and 
may be carved almost like marble, but these woods are 
only to be had in small pieces, and from their want of 
fibre are structurally weak, and are therefore only avail- 
able for decorative purposes on a small scale. It is this 
absence of grain which makes boxwood the material 
selected for engraving on wood, a form of wood-carving in 
which the artist needs to he as little as possible hampered 
by the structure of his material. In ancient times cedar 
wood was specially used for decorative carving, and in the 
East various perfumed woods, such as that of the sandal- 
tree, have always been favourites with the carver. In 
Europe the oak, the chestnut,^ the fir, and the walnut 
have been chiefly used, and for sculpture in the round 
or high relief the sycamore and the plane-tree, as well as 
the oak. 

One objection to using wood for life-sized or colossal 
sculpture is that large blocks are very liable to crack and 
split from end to end, owing to the fact that the parts 
near the surface dry and shrink more rapidly than the 
core. F or this reason the mediaeval carvers usually hollowed 
out their wooden statues from the back, so as to equalize 
the shrinkage and prevent splitting. In all cases wood 
for carving should be very well seasoned, and it is especially 
necessary to get rid of the natural sap, which causes rot if 
it is not dried out. It is useful to soak newly cut timber 
in running water, so that the sap may he washed away; 
it is then comparatively easy to dry out the water which 
has soaked into the pores of the wood and taken the place 
of the sap. 

Egyptian . — One of the most remarkable examples of 
ancient Egyptian art, dating probably from nearly 4000 
years b.c., is a life-sized portrait statue of a stout elderly 
man, now in the Boulak museum. This is carved out of 
a solid block of sycamore wood, except that the right arm 
is worked separately and attached by a mortice and tenon ; 
the eyes are formed by inlaid bits of shell and crystal, and 
the whole is a most wonderful piece of life-like realism 
(see fig. 1). Although dating from so remote a period, 
this statue bears witness to an amount of technical skill 
and artistic knowledge which shows that long centuries 
of experience and artistic development must have preceded 
its production, — a period of which we have no remains, 
this statue being one of tbe earliest works of art which 
even Egypt has preserved for us. In the same museum 
are also some very remarkable wooden panels from the 
tomb of Hosi, about four feet high, carved in low relief 
with standing figures of men and hieroglyphs. These 
large slabs of wood formed part of the wall lining of the 
tomb. The reliefs are executed with the utmost spirit 
and extreme delicacy of treatment, and are highly 
decorative in style ; they show, moreover, a keen sense of 
the special treatment suitable to the material in which 

^ In many cases it is almost impossible to distingaish, between 
chestnut and oak, especially in tbe mediceval roofs of England. 
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they are carved. These also date from nearly 4000 B.c. 
After the early dynasties in Egypt wood does not seem 
to have been nsed for scul 2 )ture on a large scale, although 
it was very commonly employed for mummy cases or 
coffins, one end carved with a human face and the rest 
almost plain, except for its elaborate jpainted ornaments in 
gold and colours, applied on a thin coat of stucco laid 
evenly over the wood. A 
large number of smaller 
examples of Egyptian 
wood-carving exist in 
various museums, such 
as furniture, boxes, im- 
plements for the toilet, 
and the like, frequently 
decorated with slight 
surface reliefs of animals 
or plants, and graceful 
patterns formed of the 
lotus or papyrus flower 
treated with great deco- 
rative skill. 

Greek . — Owing to the 
23erishable nature of the 
material, almost the 
only ancient examples 
of wood-carving which 
have survived to our 
time are those from the 
tombs of Egypt. 2 The 
many important pieces 
of wooden sculpture 
which once existed in 
Greece and other ancient 
countries are only known 
to us by tbe descriptions 
of Pausanias and various 
classical writers. It is 
probable that the earliest examples of the plastic art among 
the Hellenic race were the rude wooden images of the gods 
(ioava), of which many examples were preserved down to 
late historic times. The art of sculpture, and especially 
sculpture in wood, is probably older than that of painting, 
as it requires less artistic knowledge to rudely fashion a 
log of wood into a rough body with rounded head, two 
holes for the eyes and slits for the mouth and nose, than 
to conceive mentally and set down on a plane surface any 
attempt even at the rudest outline drawing, — a process 
which requires a distinct act of abstraction and some 
notion of treating tbe subject in a conventionally symbolic 
way. Real things have of course no enclosing line, and 
the representation of an object in outline conveys little or 
no idea to the mind of a man who is yet in a very early 
stage of culture. The Palladium, or sacred figure of Pallas, 
which was guarded by the vestal virgins in Rome, and which 
was fabled to have been brought by j$lneas from the burn- 
ing Troy, was one of these wooden ^oava (see Yesta). A 
wooden figure of the Armed AiArodite at Cythera is men- 
tioned by Pausanias, iii. 23, 1. Of the same kind was the 
wooden statue of Hermes in the shrine of Athene Polias 
on the Acropolis of Athens, said to have been the offering 
of Ceerops (Pausan., i. 27, 1); and the figure of Athene 
Polias itself was an ancient wooden ^davo-v. Another 
very ancient statue, carved out of cedar wood, was the 
statue of Apollo in his temple, dedicated 428 b.c., in the 
Campus Martins of Rome ; this statue was called Apollo 

® Acacia and sycamore -vvood were chiefly used for the larger wood 
sculpture of Egypt. A wooden coffin, covered with fine Greek paint- 
ings of c. 300 B.C., was discovered in atomh at Panticapseum (Kertch), 
and is now in tlie museum at St Petersburg. 



Pig. L— Life-sized. Portrait Statue from a 
Tomb of the Fourth Dynasty. 
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Sosianus, from Sosius tlie prefect of Syria, tvIio presented 
it to the temjile (Pliny, S. N., siii. 5 and xxxvi. 4). 
Pausanias (ii. 24) mentions another early ’wooden statue 
at Argos, — that of Zeus Larissoeus, which was remarkable 
for having three eyes. A very elaborate example of 
cedar-wood carving enriched with gold and ivory is 
described by Pausanias (v. 17 to 19). This was a coffer 
dedicated at Olympia by the children of Cypselus, tyrant 
of Corinth in the 7th century B.o. It was decorated with 
bands in relief, with scenes from the lives of various gods 
and heroes. A cedar box, with two carved dogs attached 
to it, was found at Myceuse by Dr Schliemann, and is now 
in the museum at Athens. During the most flourishing 
period of Greek art wood was sometimes used for important 
plastic purposes, as, for example, the colossal statue of 
Athene at Platsea, carved hy Phidias. The figure was of 
gilt or plated wood, with the exception of the nude parts, — 
the face, hands, and feet, — which -were of Pentelic marble. 

Ro?mm , — Of the wood-carving of the Soman period 
almost no important examples now exist; but the carved 
panels of the main doors of S. Sabina on the Aventine 
Hill are very interesting specimens of wooden relief- 
sculpture of early Christian times, dating, as the costumes 
show, from the 5th century. The doors are made up of a 
large number of small square panels, each, minutely carved 
with a scene from the Old or Ifew Testament ; the whole 
feeling of these reliefs is thoroughly classical, though of 
course iu a very debased form. 

MedisivaL — ^The most remarkable examples of early 
medigeval vs’ood-earving are the doorways of wooden 
churches of Scandinavia and Denmark, dating from the 
9th to the 13th centuries. These are framed with great 
planks or slabs of pine wood, the whole surface of which 
is covered with rich and intricate patterns of interlacing 
scroll-work, mixed with figures of dragons and serpents, 
designed with extraordinary wealth of invention, and of the 
highest decorative value. The relief is very low, except 
where occasionally a monster’s head projects from the 
generallevel ; and yet the utmost vigour of effect is gained 
by the grand sweeping curves of the leading lines. These 
are masterpieces of wood-carving, designed and executed 
with the most perfect sense of the necessities of the material. 
Pig. 2 shows part of the architrave of a door from Aal 
church, N'orway, dating from the 1 2th century. Unhappily 
almost the last of these interesting wooden churches have 
been destroyed in recent years, and merely the wrecks of 
their grand wooden sculpture have been occasionally pre- 
served in some museum; some very valuable casts of these 
are in the South Kensington Museum. 

-For various ecclesiastical purposes a’ large 
amount of important sculpture in wood W'as produced in 
Britain throughout the Middle Ages. At the time, of the 
Keformatiou every church had its rood-screen, surmounted 
by a large crucifix between two standing figures of St 
Mary and St John. These w-ere of wood, except perhaps 
in some of the richest cathedral or abbey churches, which 
occasionally had the rood made of silver. A very large 
number of churches also had retables over the various 
altars, with reliefs carved in wood and decorated with gold 
and colours. Many examples of this class stil exist in 
Germany and , Spain, but almost all the English examples 
perished under the iconoclasm of the Beformation.^ 

Another important class of wood-earving was that of 
large recumbent effigies from tombs, of which, h. good 
many examples still exist. One of the earliest is that 
of Eobert, duke of Normandy, iu Gloucester cathedral, 


^ Only three English, examples of the figure of Christ on. the rood 
are now known to exist. One of these was recently fomid built up 
in the rood-staircase of a small church iu Wales. It is a work of 
the 14th century, carved rouglily, but with much spirit, - 



illustrated in Sculpture, fig. 6 (vol x.xi. p. 558). It is a 
work of the 12th century, but was broken to pieces, and is 
now much restored. Like most wooden sculpture in 
England, it is carved out of oak. The finest example of 
English wood sculpture is a life-sized effigy in the south 
choir aisle of Aber- 
gavenny church, that 
of the young knight 
George de Cantelupe 
(d. 1273). The face 
is a portrait of very 
high plastic merit, and 
the whole treatment 
of the figure, with the 
graceful drapery of 
its tunic, and its care- 
fully carved armour, 
is very remarkable as 
an example of tbe 
very high level of 
excellence that was 
reached by the Eng- 
lish contemporaries of 
Niccola Pisano. The 
usual treatment of these wooden 
figures was to cover the whole surface 
with a thin coating oi gesso or fine 
stucco, in which various details or 
ornaments were modelled or stamped 
in relief, and then richly decorated 
with gold and colour. A similar 
treatment was adopted for all the 
wooden sculpture of the medieval 
period throughout Europe. 

The church at Abergavenny, 
already referred to, also contains 
part of what once must have been a 
very large and magnificent example 
of wooden sculpture. This is a 
colossal recumbent figure of Jesse, 
and formed tbe lower part of what 
was called a “Jesse tree.” Out of 
the recumbent figure grew a great 
tree, on the branches of which were 
figures of the illustrious descendants 
of Jesse’s line. Merely the stump 
of this tree now remains, springing 
from the side of Jesse, but when 
complete the whole tree must have 
reached high up towards the roof, 
with its network of branches form- 
f screen behind the high 
rich and magnificent in 
effect, when the whole was perfect 
with its brilliant coloured decora- 
tion, and the stained glass of the 
large east window seen dimly 
through the open branches of the 
The existing figure of Jesse, 
which is 10 feet long, is cut ont of 
a solid block of oak ; a figure of 
an angel at the head is worked out 
of the same piece of woo d.2 
Another very important application of wood-carving 
IS for the decoration of the church stalls, screens, and 


s See a valuable monograph, on the chuxcb. of Abergavenny by 
Octavius Morgan, published by the Cambrian Archseological Society. 
For an account of other wooden elEgies, see rircA Jour. , xi. p. 149 ; 
and on: existing rood figures, a paper by J. T. Micklethwaite in the 
Proc. ,Sroc; A^i^. for 1886, p. 127. 
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roofs, whicli in the 15th eentiiry in England reached so 
high a pitch of splendour. The development of archi- 
tectural wood-carving was much slower than that of 
sculpture in stone During the “ Early English ” period 
wood- work was rather heavy in style and coarse m detail, 
m “Decorated” times wood- work of much beauty and 
richness was produced, but forms more suitable to stone 
were still used, and it was not till the later “ Perpendi- 
cular ” period in the 16th century that the wood-carvers 
of England learnt to perfectly adapt their designs to the 
nature of their material Very beautiful roofs, for example, 
were produced m the 14th century, such as that at Adder- 
bury,i but the pnncipals are frequently constructed with 
large arched braces, richly moulded and very graceful in 
effect but constructionally weak, and very wasteful of the 
material Enormous balks of oak were required to enable 
the large curves of the braces to be cut out of the solid. 
The builders of the 16th century corrected these defects, 
and designed their sumptuous screens, stall-canopies, and 
open roofe with straight lines for the leading framework, — 
only using curves on a smaller scale, and in places where 
much strain does not fall upon them. Nothing can exceed 
the beauty, iu its own class, of the 15th and early 16th 
century wood-work in England ; the many fine examples 
that still exist give us some notion of the wealth of the 
country in this branch of art at a time when every church 
was obhged by canon law to have its rood-screen, and 
almost always also possessed carved oak stalls and many 
other fittings, such as statues and retables, in the same 
material^ 

The rich, oak work of England was no exception to the 
universal application of coloured decoration, and nearly 
every screen, roof, or choir-stall was covered with xnmute 
painting in gold and colours. The modern notion that 
oak should be left unpointed was quite unknown to onr 
mediaeval forefathers ; and they, as a rule, preferred even 
a simple coating of white, red, or other colour to the 
natural tint of the oak, which would have looked very 
dull and heavy in tone when surrounded by the polychro- 
matic brilliance of the fioor, the walls, and the windows 
In most cases, however, the wood-work was not left 
With its uniform ground of paint j dehcate and graceful 
patterns of diapers or spngs of folmge were added on to 
all the main lines of the work, and covered the chief 
members of all the mouldings, in exactly the same way 
as was done with the sculpture in stone Many of the 
Norfolk screens still have much of their pamted oma- 
meut in good preservation®, and additional richness was 
gamed by the groundwork of delicately moulded stucco 
with which the whole surface of the wood was covered 
before the colouring and gilding were applied. Modern 
“ restorers ” have in most eases scraped off all that 
remained of this brilliant decoration, and frequently no 
signs are now visible of this umversol system of deeorar 
tion. The very rich and graceful “watching gallery”^ 
in the abbey church of St Albans is now bare of any 
colouring, though it was once a very brilhant example of 
polychromatic decoration. 

Great richness of carving is lavished on the church roofs 
especially of Norfolk and Suffolk. Carved bosses cover 
the intersectio ns of the moulded timbers, some with 

1 !rhe roof of Westminster Hall, of the early part of the 16th cea- 
tuxy, IS in sife and nchness of detail the most magnificent opontzmhffl: 
roof m the world; it has curved braces of veiy wide span, cut out of 
enormous balks of oaik or chestnut. 

® It should be noted that m Old THugliah the word “picture” was 
often used for a statue or a relief, — ^partly no doubt from the fact that 
all sculpture was decorated with paintmg, 

* See Talbot Bury, Bccleaiasiical WooA-WorTc, London, 1847. 

‘ So called because from it a guardian used constantly to watch, 
day and night, the great gold shrme of St Alban, with its treasure of 
precious offerings all round it. 
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bunches of delicate foliage, others carved mto figures of 
angels with outspread wings. Other statuettes of angels 
often cover the ends of the hammer-beams, and the whole 
cornice frequently has running foliage inserted m a hollow 
of the moulding All this wood-carving is usually of very 
high artistic merit, and combines dehcacy of detail with 
strength of decorative effect m a way that has never been 
surpassed by the mediseval artists of any country of the 
Continent These magnificent roofs, which are peculiar to 
England, and even to certain districts such as East Anglia, 
are among the most peifect artistic productions of the 
Middle Ages ® 

Norfoll^ Suffolk, Devonshire, and other counties are 
still rich in elaborate chancel screens, carved with dehcate 
foliage, especially in the hollows of the cornice, and hght 
open cresting or “ brattishing ” along the top The tracery 
which fills in the upper part of these screens is of wonder- 
ful beauty, and executed with the most minute finish and 
dehcate mouldmg. The ends of the 16th-century stalls 
were often richly decorated with carving, and are crowned 
with finials or “ poppy-heads ” of the most elaborate and 
spirited design. The underside of the “ misericords ” ® of 
the monastic stalls were specially selected for minute en- 
richment, in spite of then very inconspicuous position. The 
utmost wealth of fancy and minuteness of workmanship is 
often lavished upon these, and their reliefs are frequently 
works of art of a very high order. In some cases the 
carver took his design from contemporary engravings by 
some distinguished German or Flemish artist, such as 
Schongauer or Albert Durer. One of these in the chapel 
of Henry "VIL at Westminster, representing “ The Golden 
Age,” is a work of wonderful beauty and dehcacy of touch. 
Genre and satirical subjects are often selected, the 
regulars are made fuu of in the churches of the secular 
clergy, and the vices of the secular priests are satirized 
on the stalls of the monastic churches This satire is 
ofteu earned to the verge of indecency, especially in the 
scenes frequently selected by clerical carvers to set forth 
the miseries of the married state 

In England during the 16th and 17th centunes little 
wood-carving of mneh merit was produced , the oak 
panelling, furniture, and other fittings of the Elizabethan 
and Jacobean periods were largely enriched with surface 
reliefs, coarse m execution, but often decorative in effect, 
and chiefly remarkable for their showy appearance pro- 
duced with the Tmmmnm of labour,^ a great contrast to 
the rich detail and exqmsite finish of the pre-Eeformation 
work. Towards the end of the 1 7 th century a very realistic 
style of wood-corvmg came into use, in which great technical 
flIriH was displayed but little real artistic feelmg. Grinling 
Gibbons (1648-1721) and his pupils produced the most 
elaborate works of this class, such as wreaths, scrolls, and 
friezes carved in high relief, or in the round, with fruit 
q , nd flowers, modelled and carved with wonderful imitative 
akin, but weak in true decorative effect. These clever 
groups of foliage and fmit were carved in pear or lime 
wood, and fastened on to the surface of wall-panels, 
mantelpieces, and other wooden fittmgs. The stalls and 
screens in St Paul’s Cathedral are soma of Gibbons’s best 
worlsB, and a great deal of his realistic carving still exists 
at Oxford m Trimfcy College, at Trinity College, Cambridge, 
at Chatswqrth, at Petworth, and in many of the great 
country houses of that time. Since then wood-esupving has 
not taken an important position among the lesser arts of 
the conntry. 

^ A number of fine examples are well illustrated by Brandoo, 
Open TvmieT JRocifa, London, 1866. 

® Offcea wrongly called * ‘ misereres.” 

See Sanders, Woo&usarTe offha 16fh aaiA 17th Cmtwnee, London, 
1888; end Smali, ScotiCsh Wood- Work qfthe 16th and 17ik Cmiarw, 
Edinbui^ 1878. 
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Italian .- — During tlie medisBval period wood was often, 
used by the greatest sculptors of Italy, especially for 
crucifixes and statues of saints for ecclesiastical purposes. 
Fig. 3 shows a magnificent example of the school of Nino 
Pisano, dating from about the middle of the 14th century. 
It is a colossal figure of the Angel of the Annunciation, 
said to have once be- 
longed to Pisa cathedral, 
and now one of the chief 
treasures of the South 
Kensington Museum. It 
is very remarkable for the 
delicate beauty of the 
face, and for the sculp- 
turesque simplicity of the 
folds of the drapery. The 
original wings were prob- 
ably much larger than the 
present ones, which are 
restorations. 

Many fine roods or 
crucifixes of life size still 
exist in the churches of 
Italy. One attributed to 
Donatello is preserved at 
Florence, in the church 
of S. Croce \ another by 
Brunelleschi still exists. 

Nothing like the magni- 
ficent oak open roofs and 
choir screens of England 
were made in Italy. The 
latter were usually of 
maible or of metal, and 
the roofs were of the 
plain king-post construc- 
tion, usually concealed by 
vaulted or panelled ceil- 
ings. Towards the end of the 15th century, and especially 
in the first half of the 16th, wood-carving of the most 
elaborate and magnificent sort was largely used to decorate 
church stalls, wall-panelling, doors, and the like. A very 
important school of this branch of art was founded by 
Eaphael, whose designs were used or adapted by a large 
number of very skilful wood-carvers. The shutters of 
“Raphael’s Stanze” in the Tatican and the choir stalls of 
the church of S. Pietro de’ Cassinesi at Perugia are among 
the most beautiful examples of this class of carving,’- The 
work is in slight relief, carved in walnut -with the graceful 
arabesque patterns which Raphael developed out of the 
newly discovered remains of ancient Roman wall-painting 
from the palace of Nero and other places.^ Fig. 4: shows a 



panel with carving of this school, which is always remark- 
able for its high finish and delicate cameo-like execution. 

Spanish . — Spain during the loth and 16th centuries 
was specially remarkable for the production of large and 

’ Bergamo, Ormti del Coro di S. Pietro dei Oassined, Eome, 1845. 
^ See Binooliietti, Sciatura in Lecjno, Ploraice, 1873. 
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elaborate retables, carved with statues and reliefs, very 
like those of contemporary Germany. Alonso Cano and 
other sculptors frequently used wood for large statuary, 
which was painted in a very realistic way with the most 
startling life-like effect. 

Danish . — Denmark also possessed a school of able wood- 
carvers, who imitated the great altarpieces of Germany. A 
very large and weU-carved example still exists in the 
metropolitan cathedral of Edskilde, 

French . — ^In France during the mediaeval period wooden 
sculpture was produced which was very similar in character 
to that of England, and was decorated with similar colour- 
ing. Many of the French cathedral and abbey choir stalls 
are works of the utmost magnificence. Those at Amiens 
are sj)ecially remarkable. Fig. 5 shows an example of the 
delicate tracery work of the 15th century. In the 16 th 
century many wood-carvers in France imitated the rich 
and delicate work of the Raphaelesqne school in Italy, 
and much wood-work of 
great refinement was pro- 
duced, very diSereut from 
the coarsely effective work 
of Elizabethan and Jaco- 
bean England.* In the 
18th century large sums 
were spent on elaborate 
wooden panelling for 
rooms, the walls being 
divided into series of 
spaces with rococo fram- 
ing, formed by applied 
scroll-work, made up of 
many fantastic and in- 
congruous bits of curved 
mouldings, which were 
usually gilt The general 
effect was very inartistic, 
and was unredeemed by 
any beauty of detail. The 
intermediate spaces were 
sometimes filled with 
tapestry or paintings 
designed by Watteau, 

Boucher, or other popu- 
lar artists. 

German . — In Germany, 
daring the 15th century, 
wood was used for the 
most important sculp- 
turesque purposes, such -work of tlie IStli century, 

as large triptychs or retahles made up of many reliefs, 
with sacred subjects, and statues of saints, — the whole 
framed and canopied with rich Gothic “ tabernacle work.” 
See ScuLPTUEE, vol. xxi. p. 665. Fig. 6 shows a fine 
example of one of these retahles, said to be the work of 
Veit Stoss, now in the South Kensington Museum. As 
in England the whole of the wood was covered with fine 
gessoy and then richly gilt and painted with vivid colours. 
Nothing could exceed the decorative effect of these great 
retables, rich with minute sculpture and carved foliage, 
and shining with gold and brilliant colours, some of which 
were mixed with a transparent varnish medium, and 
applied over a ground of gold leaf, so that the metallic 
lustre shone through the transparent pigments over it. 
Stall ends and panels were enriched with carving of the 
highest order of merit ; life-sized human figures are often 
introduced at the ends of the book-rests, and large surfaces 

:® SeeEouTnier, -Sois , . . . I'Fglise des Peres Jacobins, 

Paris, H.d. (I7tli cent.) ; and Pascal, Boiseries sculpUes de N'otre- 
’Da.tnR de Parin. 1 fiSS, 




WOOD-OAEVING 649 

are covered with grand scroll-work, with the most graceful cleverly executed figures of peasants and of animals, 
lines and extreme decorative vigour. Fig, 7 shows a fine especially the chamois, are widely popular, and their pro- 
example of the treatment of a large panel in the^ front of duction gives occupation to a large class of able artisans, 
the stalls at IJlm cathedral, carved in unusually high relief who, however, rarely rise to the level of original artists, 

though they attain a fairly high average of excellence. 

Mohammedan . — Nothing can exceed the skill with 
which the Moslem wood-carvers of Persia, Syria, Egypt, 
and Spain designed and executed the richest panelling 
and other decorations for W'all-lining, ceilings, pnlpits, and 
all kinds of fittings and furniture. The mosques and 
private houses of Cairo, Damascus, and other Oriental 
cities are full of the most elaborate and minutely delicate 
wood-work. A favourite style of ornament was to cover 
the surface with very intricate interlacing patterns, formed 
by delicately moulded ribs; the various geometrical spaces 
between the ribs were then filled in with small pieces of 
wood with carved foliage in slight relief. The use of 
different woods, such as ebony or box, inlaid so as to 
emphasize the design, combined with the ingenious richness 
of the patterns, give this class of wood-work an almost 
unrivalled splendour of effect. Carved ivory is also often 
used for the filling in of the flat spaces. Fig. 8 shows 
a fine example of this sort of work, dating from the 14:th 
century, — ^part of a wall-lining in the Alhambra ; special 



with bold conventional foliage, full of spirit and vigorous 
beauty. These splendid stalls were executed in 1468 by 
Jbrg Syrlin, During this period the wood-carving of 
Germany occupied a foremost position in the world, and 




Fig. 8 . — Esample of Moslem Wood-PaneUing, "with inlay of different woods, 
skill is shown by the way in which the Moslem carver has 
adapted his design to his material — avoiding curved lines, 
and utilizing woods which he could only get in small 
pieces. Another very elaborate class of Oriental wood- 
work is the rich ceilings and domes built up of small 
pieces of wood into the ingeniously intricate stalactite ” 
patterns, which were then covered with stucco and 
decorated with rich painting in gold and colours. 

In the early medifBval period very elaborate wood-work 
for screens and other fittings was produced for the Coptic 
churches of Egypt by native Christian workmen; some of 
these' had small panels carved in a hard dark wood, with 
saints and Bible subjects in low relief, very Byzantine in 
style. The British Museum possesses some fine examples 
of this carved work from a church in Old Cairo. These 
early w^Dod Btlbgs are now mpidly dijappeatmg.l ^ 

, , T a r. T. . Asiatic . — In India wood-carving of the most magnificent 

m many places such as Nuremberg and parts of Bavaria, constantly produced for many oentaries. 

great techmcal skiU has survived down to the present temples were decorated with doors. 


Switzerland and Tyrol have also been for long cele- 
brated for delicate wood-carving on a small scala The 


I ceilings, and other fittings, carved in sandal and other 

I ^ See Butler, Cfeyfic 0 / Oxford, 1884. 
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•woods, ■with patterns of extreme richness and minute 
elaboration. The doors of the temple at Soninanth, on 
the north-west coast of India, were especially famed for 
their magnificence, and were very highly valued as sacred 
relics. 1024 they were carried off to Ghnznee by the 
Moslem conqueror Sultan Mahmoud, and are now lymg 
in the fort at Agra. The gat^ which still exist are very 
iGbie specimens of ancient wood-carving, but they are 
probably only copies of the original very early doors.^ 

In many parts of India wood-carving of the most 
beautiful hind is largely used for architectural purposes, 
especially for the enrichment of the wooden framework of 
houses, and for forming delicate open lattices for windows. 
In the main, however, the native carvers of India excel 
rather in richness of effect and minute delicacy of -work- 
manship than in general gracefulness of Ime and punty 
of design. In these respects the wood-work of Moslem 
carvers in India is very far superior to that of the Hindus 

In China and Japan the wood-carvers are absolutely 
unrivalled in technical skill j grotesque and imitative 
work of the most wonderful perfection is produced, and j 
some of the wood-carvings of these countries are really 
beautiful as works of art, espemaily when the carver copies 
the lotus lily or other aquatic plants. In many cases, 
however, as in the other arts of Japan and Chino, extreme 
ugliness of design is combined with the most perfect 
execution and exquisite finish, and the carvers have very 
little notion of the really decorative treatment of surface 
rehefs The extensive use of wood or bamboo for ardd-- 
tectural purposes creates a wide field for the wood-carver, 
whose very limited sense of true beauty is to some extent 
made up for by his wealth of grotesque fency and extreme 
daftness of hand, which are the main characteristics of 
the workmen of China and Japan in all branches of art. 

Wood-Carving of Savage Races , — ^Many savage races, such 
as the Maoris and Polynesians, are very skilful in the 
decorative treatment of wood in sli^t reliet Intricate 
geometrical designs of much beauty and suitability to the 
material are used to decorate canoes, ]^ddles, and the 
beams of huts. Great richness of effect is often jiroduced 
by the snaalleat possible amount of cutting into the surface 
01 the wood. The wooden ^icMtectnre of the Maoris is 
acnne^mes decorated in the most lavish way. The mein 
ujndg^tsof walls are carved into grotesque semi-human 

enriched paintmg and inlay of iridescent 
shefii wtodi show mucdi imaginative power. Other beams 
wre cwrrod vdlh series of Bpirks, bearing much resemblance 
W 'fee vwy ewty sculptured omameuts of Mycenm, Tiryns, 
apd oth^ Hellenic citi^ — one of the many examples 
vfeich feow that very similar stages of artistic develop- 
nirnit are passed through by men of the most different 
races and age. In many cases the frefeness of invention 
and freedom of hand feown in the carved ornament of 
savage races give a more really artistic value to their 
work than is usually found in the modem laboured 
mechanical carving of highly civilized people, 

lb modem Europe decorative waid-carving shares the 
general low level of the lesser arts. The commercial spirit 
of the age, and the general desire to produce fee utmost 
display wife fee smallest cost and labour, have reduced ; 
fee art (ff wOod-carving to a very low state, 

, See Willfeas, ffistory of <fSeulpiure in Wood, London, 
for Uractlwa infonaation see Bemrose and Jewitt, Mrniml 
W Un^n,,1862i Eogers, Ari of Wood-Oarmng, 

Xiesdon, JHhmm tfo la Scalwtvro sur Sots, 

Paris, 1668, ^ j£. it) 

WOODOOO$i!i(A-*^, Fw5?-cacQ and Wudu- 

miie), a bird as mmfetmrtoHed for the liabl e, cm account 

^ See art. StUrSMBOBOtToa for an sccoimt of 'ttie lecent iistory of 
celebrated doors. They aw illustrated in Archseotogui, xsx. 


of its flavour, as by the sportsman, who, from its relative 
scarcity m regard to other kinds of winged game,^ the 
uncertamty of its occurrence, as well as the suddenness 
of its appearance and the irregularity of its flight, thinks 
himself lucky when he has laid one low. Yet, under 
favourable conditions, large bags of "Woodcocks are made 
m many parts of Great Britain, and still larger m Ireland, 
though the numbers are trifling compared with those that 
have fallen to the gun in various parts of the Europeau 
Continent, and especially in Albama and Epirus. In 
England of old time Woodcocks were taken in nets and 
springes, and, though the former method of capture seems 
to have been disused for many years, the latter was 
practised lu some places until nearly the middle of the 
j present century (jf, Eoiox, Game-birds and Wild Fowl, pp, 
148—161) or even later. 

The Woodcock is the Scolopaa rusUoula^ of ornithology, and is 
wdl enough known to need uo nunute deacnption. Its long bill, 
short legs, and large eyes — suggestive of its nocturnal or crepuscular 
habits — ^have over and over again been the subject of remark, -while 
its mottlod plumage of black, chestnut- and umher-bro-vm, ashy- 
grey, bulf, and shining -white — ^the last being confined to the tip of 
the lowei side of the tail-quiUs, hut the rest intermixed for the 
most part m beautiful combination — could not be adequately de- 
Bcnbed withm the present allotted space Settmg aside the many 
extreme aberrations from the normal colouring whith examples of 
this species occasionally present (and some of them are extiemely 
curious, not to say beautiful), there is much vanation to he almost 
const^tly observed lU the plumage of individuals, in some of -which 
the richer tints pre-vaol while others exhibit a greyer coloration. 
This vanation is often, but not al-ways accompanmd by a variation 
in size or at least m -weight * The paler hurds are generally the 
larger, but the difference, whether m bulk or tint, cannot be attri- 
buted to age, sex, season/ or, so far as can be ascertained, to 
locality. It IS, notwithstanding, a very common behef among 
sportsmen feat there ore two "species” of Woodcock, and many 
persons of exj^rience will have it that, beside the differences just 
named, the "little red Woodcock” mvanably files more sharply 
than the other However, a sluggish behaviour is not really associ- 
ated "Wife colour, though it may possibly he con elated -with weight 
— ^for it is quite conceivable that a &t bird will nse more slo-vwy, 
when flashed, -than one which is in poor condition. It may suffice 
here to say that ornithologists;, some, of whom have token a vast 
amount of trouble about the matter, are practically unanimous m 
declaring agamat the existence of two “species” or even “races,” 
and moreover in agreemg that the sex of the bird cannot be deter- 
mined fiom its plumage, though there are a few who beheve feat 
the young of fee year can be discnminated from fee adults by 
having fee outer -w'ob of fee first quiH-feather m the wing marked 
with angular notches of a light colour, while the old birds have no 
trace of this “vandyke ” ornament Careful dissections, weighings, 
and measurings seem to shew that the male vanes most in sue , on 
an average he is slightly hea-vier than the female, yet some of the 
lifetest birds have proved to be cooks.® 

Though feeie are prohahly few if any counties in the United 
Eingdom m -which the Woodoook does not almost yeai'ly breed, 
especially since a "close time” has been afforded by fee legislatiue 
for the protection of fee species, there can be no doubt that by far fee 
greater number of those shot m the Bntish Istods have come from 
abroad, — mostly, it is presumed, from Scandinavia These amve 
on the east coast in autumn— generally about fee middle of October 
—often in an exhausted and impoverished state Most of them 
seem to cross the sea by night, and at that season it is a brutal 
practice for men to s^y forfe and slaughter fee helpless and 
ahnoet starving wanderers, who are often found seeking refuge in 
any shelter feat may present itself. If unmolested, however, they 
are soon rested, pass inland, and, as would appear, m a marvellously 
short time recover feeir condition. Their ruture destination seams 
to be greatly influenced by fee state of fee weather. If cold or 
frost stop their supply of food on fee eastern side of Great Britam 

* la fee le^ sense of the -word, however, Woodcocks are not 
*‘gme,*’ though Acts of Parliament require a “game licence” from 
feoae who would shoot them. 

® By Liiin»us, and many others after him, misspelt rusUcola. 
The correct form of Pliny and fee older writers seems -to have been 
first restored in 1816 by Oken {ZooUgie, li. p. 689). 

* The diffeience m Weight is very great, though this seems to have 
been exaggerated by some writers. A friend who has had much 
exjenencB tells us -feat tiie heaviest bird he ever knew weighed 16J 
oz., and the fittest 9 oz. qcnd a fraction, 

® fy. Ur HoflEmann’s monograph Uis WfUdscTm^fe, ed. 2, p. 86, 
puhllshed at Stuttgart m 1887, 
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th.ey press onward and, letting alone Ireland, into wbicli the im- 
niig^t stream is pretty constant, often crowd into the extreme 
south-west, as Devonshire and Cornwall, and to the Isles of Scilly, 
while not a few betake themselves to the unknown ocean, findincf 
there doubtless a watery grave, though instances aie on record 
^amples having successtuUy ciossed the Atlantic and readiing 
Newfoundland, New Jersey, and Virginia. To letuin, however, to 
the VToodcocks which breed in Britain, whose habits have been, 
much more frequently observed since the folly and cruelty of killing 
them m spnng has been recognized, and it may be hoped abandoned. 
Pairing takes place very eaily in February and tlie eggs are Ian] 
often before the middle of March These are four in mimbei, of a 
yellowish cream-colour blotched and spotted with reddish-brown, 
and seldom take the pynform shape so common among those of 
Limicolme birds. The nest— always made on the ground amid trees 
or underwood, and usually near water or at least m a damp locahty 
— ^is at first little more than a slight hollow in the soil, but as in- 
cubation proceeds dead leaves are collected around its margin until 
a considerable mass is accumulated. During this season the thaIa 
"W oodcock performs at tivilight flights of a remarkable kind {ef 
Birds, voL m p. 771), repeating evening after evening (and it is 
believed at dawn also) precisely the same course, which generally 
describes a triangle, the sides of which may be a quarter of a mile 
or more long. On these occasions the bird’s appearance on the 
wing is quite u nlik e that which it piesents when nurnedly flying 
after hemg flushed, and though its speed is great the heats of the 
■wmM are steady and slow At intervals an extraordinary sound is 
produced, whether from the throat of the bird, as is commonly 
averred, or from the plumage is uneertam To the present 
wnter ihe sound seems to defy description, though some hearers 
have tried to syllahle it. This characteristic flight is m some parts 
of JJngland called “reading,” and the track taken by the bird a 
“cock-road."^ In England in former times advantage was taken 
of this habit to catch the simple performer in nets called “ cock- 
shutts,” which were hung between trees across the open glades or 
Tides of a wood, and in many parts of the Continent it stUl is, or 
was tiU very lately, the disgraceful habit of persons calling them- 
selves sportsmen to lie m wait and shoot the bird os he indulges in 
his measured love-flight A stdl more interesting matter in rela- 
tion to the breeding of Woodcocks is the fact, asserted by several 
ancient writers, hut for long doubted if not disbelieved, and yet 
finally established on good evidence, that the old birds transport 
their newly-hatched onspnng, presumably to places where food is 
more accessible. The young are clasped between the thighs of the 
parent, whose legs hang down during the operation, whfle the bill 
IS to some extend possibly only at starting, brought into operation 
to assist in adjusting the load if not m heaiing it through the air.^ 

The Woodcock inhabiia suitable locahtiea across the northern 
part of the Old World, from Ireland to Japan, migrating southward 
towards autumn. As a species it is said to he resident in, the 
Azores and other Atlantic Islands , but it is not known to penetrate 
veiy far into Africa during the winter, though in many parts of 
India it IS abundant duiing the cold weather, and reaches even 
Ceylon and Tenassonm. The popular belief that Woodcocks live 
“ by suction” is perhaps hardly yet exploded ; but those who have 
observed them m confinement know that they have an almost 
insatiable appetite for earthworms, which the birds seek by probing 
soft gronna with their hmhiy sensitive and flexible bill * This 
fact seems to have been fust placed on record by Bowles,^ wio 
noticed it m the royed avmry at San Ildefonso m Spain, and it has 
been corroborated by other observera, and especially by Montagu, 
who discovered that bread and milk made on excellent substitute 
for their ordinary food. 

The eastern part of Nortli America posaesses a Wood- 
cock, muclL sm^er than thougli generally (and especially 
in habita) similar to that of the Old continent It is the 
Scolopa^ minor of most authors , but, chiefly on account 

^ The etymology and consequently the correct spellmg of these ex- 
pressions eeem to be very uncertain. Some would derive the i\ord 
from the French rdder, to rove or wander, but others connect it with 
the Scandinaviaa rode, an open space m a wood (see JS’otee and Quenea, 
ser. 6, IX p. 214, and ser 6, viu pp 623, 624). Looking to the 
tegular routine followed by the bird, the natural supposition would be 
that it is simply an application of the English word road , but of 
course natural supposifeons are often wrong, and tiiey always require 
the support of evidence before acceptance. 

® Cy J. B Harting, Zoologist, 1879, pp 483-440, and Mr. Wolfs 
excellent lUuatralion Sir R Payne-Gallwey, in the “Badmmtim 
Library” {Shootmg, n. p 118, note), states that ho himself has 
witnessed the performance 

> The pan of muscles said by Loche {Ea^l Sdent de VAlg6rie, iL 
p 293) to exist m the maxilla, and presumably to direct the move- 
ment of the biU, do not seem to bave as yet been preiaBely desonbcd. 

* Infy'odwaon a la MnAena Natwroi y a la iSeografia fisuia de 
EajgaM, pp. 464, 456 (Madnd, 1775). 
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of its having the outer three pnmaries remarkably 
attenuated, ib has been placed in a separate genus, 
Phdohda. In Java is found a distinct and curionsly 
coloured species, described and figured many years ago 
by Horsfield {Tiwis Linn Society, xni. p. 191, and 
Zoolog. Researches, pL) as S. saturata. To this Mr 
Seebohm ® has lately referred the S. ro&erihergi of Schlegei 
(Nederl Tijds. v d. Dierhmide, iv. p. 54} from New 
Guinea , but, as the culpable destruction of the type- 
specimen of the former (during its transfer from the old 
museum of the East India Company to the British 
Museum) has made a comparison of the two impossible, 
the identification can scarcely be said to be free from 
doubt. Another species is S rochimem from the Moluccas, 
but this last, though lesembimg the other Woodcocks in 
moat of the characters which distinguish them from the 
Snipes {g.v), has like the latter the lower part of the 
tibia bare of feathers (a n ) 

WOOD-ENGRAYING. See Engeating. 

WOODPECKER, a bird that pecks or picks holes in 
wood, and from this habit is commonly reputed to have its 
name^ but since it is m some parts of England also 
known as “ Woodspeight ” (erroneously written “Wood- 
spite”) — the latter syllable being cognate tvith the German 
Specht and the Erench Speiclie, to say nothing possibly 
of the Latin Piem — ^the vulgar explanation seems open to 
doubt.® More than 300 species of Woodpecker have been 
described, and they have been very variously grouped by 
systematists , but all admit that they form a very natural 
Family Picidse, which according to the view taken in this 
series of articles belongs to the Order Picarim. Prof. 
Huxley {JSroc Zod. Society, 1867, p 467) would separate 
the Woodpeckers still more imder the name of CeUo- 
morphsB, and Prof. Parker {Tmns. R Microsc, Society, 1872, 
p. 219) would raise them still higher as Smtrognathse. 
They are generally of bright particoloured plumage, in 
which black, white, brown, olive, green, yellow, orange, or 
scarlet — the last commonly visible on some part of the 
head — mangled in va^ng proportions, and most often 
strongly contrasted with one another, appear j while the 
less conspicuous markings take the form of bars, spangles, 
tear-drops, arrow-heads, or scales. Woodpeckers inhabit 
most parts of the world, with the exception of Madagascar 
and the Australian Region, save Celebes and Flores j but it 
may he worth statmg that no member of the group is 
known to have occurred in Egypt 

Of the three Bntisli species, the Gieeu Woodpeeker, Gectnua or 
JPieus Hindis, thongh ahnost imkiio\sii in Scotland or Ireland, is 
the commonest, fieqnentmg wooded districts, and more often 
heard than seen, its laughing ciy (whence the name “Yaffil” dr 
‘^Yaffle,” by which it le in many parts known), and undulatmg 
flight afford equally good means of recognition, even when it is not 
near enough lor its coloum to be discerned. About the size of 
a Jay, its scarlet crown and blight yellow ramp, added to its 
prevailing grass green plumage, make it a sightly bud, and hence 
it often suffers at the hands of those who wi^ to keep its stuffed 
skin as an ornament. Besides the scarlet crown, the cock bird 
has a patch of the same colour running backward from the base of 


Geographical ZHstribieiion of die Pamily OharadriidsB, p 606, 
pl. This work will be found of much interest to those who would 
speculate on the causes which have led to the diskihution of existing 
Idmiooline birds, 

° The number of English names, ancient and modem, by which these 
birds are known is very great, and evmi a bare list of them could not be 
hare given. The Angjo-Sazon was Sigera or Sigere, and to this may 
plausibly be traced ‘ ‘ Hickwall,” now-a-days used in some parts of the 
country, and the older “Hiokway,” cormpted first into “Highhaw,” 
and, after its original meaning was losl^ into “He whole,” which in 
North America has been still father corrupted into “Highhole” and 
more recently into “Hi^-holder ” Another set of naTnew includes 
“Whetile” and “Woodwale,” which, different as they look, have a 
common derivation perceptible in the intermediate form “"Wltwale.” 
The Anglo-Saxon Wodaike (—Woodhack) is another name apparently 
identical m meaning with that commonly apphed to "Woodpe^er. 
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tlie lovrer inaudible, a patcl, tliat in tlie lien is Wack.^ Wood- 
peckers in g'^neral are very shy birds, and to observe the habits of 
the species is not easy. Its ways, lioweyer, are ■well worth wateh- 
ing, since the ease -with which it mounts, almost always spirally, the 
vertical trunks and oblique arms of trees as it searches the inter- 
stices of the bark for its food, Hying off when it reaches the smaller 
or upper branches — either to return to the base of the same tree 
and renew its course on a fresh line, or to hegiu upon another tree 
near by — and the care it shews in its close examination, will repay 
a patient observer. The nest almost always consists of a hole, 
chiselled by the birds’ strong beak, impelled by very powerful 
muscles, in the upright trunk or arm of a tree, the opening being 
quite circular, and continued as a horizontal passage that reaches 
to the core, whence it is pierced downward for nearly a foot. 
There a chamber is hollowed out in which the eggs, often to the 
nutnher of six, white, translucent, and glossy, are laid with no 
bedding but a few chips that may have not been thrown out." 
The young are not only hatched entirely naked, but seem to become 
fledged without any of the downy growth common to most birds. 
Their lirst plumage is dull in colour, and much marked beneath 
with bars, crescents, and arrowheads. 

Of generally similar habits are the two other Woodpeckers 
which inhabit Britain — the Pled or Greater Spotted, and the 
Barred or Lesser Spotted Woodpecker — Dendrocojms iJutjor and B. 
minor — each of great beauty, from the contrasted white, blue- 
black, and scarlet that enter into its plumage. Both of these birds 
have an extraordinary habit of causing by quickly-repeated blows 
of their beak on a branch, or even on a small bough, a vibrating 
noise, louder than that of a watchman’s rattle, and enough to 
excite the attention of the most incurious. Though the Pied 
Woodpecker is a resident in Britain, its numbers receive a consider- 
able accession nearly every autumn. 

The tlu'ee species just mentioned are the only Woodpeckers that 
inhabit Britain, though several others are mistakenly recorded as 
occurring in the country — and especially the Great Black Wood- 
pecker, the Pious martins of Linneeus, which must be regarded as 
the type of that genus.® This tine species considerably exceeds the 
Green Woodpecker in size, and except for its red cap is wholly black. 
It is chiefly an inhabitant of the fir forests of the Old World, 
fi'om Lapland to Galicia, and across Siberia to Japan.* In Iforth 
America this species is replaced 'hj Pieiis'pilcatus, there generally 
known as the Logcock, an equally fine species, but variegated 
with white ; and further to the southward occur two that are 
finer still, P. principalis, the Ivory-hilled Woodpecker, and P. 
imperialis. The Picinm indeed flourish in the hTew World, nearly 
one-half of the described species being Ameriean, but out of the 
large number that inhabit Canada and the United States there is 
here room to mention only a few. 

Pirsfc of these is the Californian Woodpecker, Melanerpes for- 
midvortis, wduch has been said to display an amount of providence 
beyond almost any other bird in the number of acoms which it 
collactg and, as shewn in the accompanying figure, fixes tightly in 
holes which it purposely makes in the bark of trees, and thus “a large 
pine forty or fifty feet* high will present the appearance of being 
closely studded with brass nails, the heads only being vi.sihle.’* An 
extraordinary thing is that this is not done to furnish food in winter, 
for the species migrates, and after journejung a thousand miles or 

^ A patch of conspicuous colour, generally red, on this part is 
characteristic of very many Woodpeckers, and careless writers often 
call it *‘inystacial,” or some more barbarously “moustachial.” Con- 
sidering that moustaches sirring from above the raoutl:^ and have 
nothing to do with the mandible or lower jaw, no term, could be more 
misleading. 

® It often happens that, just as the Woodpecker’s labours are over, 
a pair of Starlixgs (q.v.) will take possession of the newly-bored 
hole, and, by conveying into it .some nesting-furniture, fender it unfit 
for the rightful teuauts, who thereby suffer ejectment, and have to 
begin all them trouble again. It has been stated of this and other 
Woodpeckers that the chips made in cutting the hole are carefully re- 
moved by the birds to guard against their leading to the discovery of 
the nest. The present writer lias had ample opportunity of observing 
the contrary as regards this species and, to some extent, the Pied 
Woodpecker next to he mentioned. Indeed tliere is no surer way of 
finding the nest of the Green Woodpecker than by scanning the ground 
in the presumed locality, for the tree which holds the nest is always 
recognizable by the chips scattered at its foot. 

® The expression Pious martius was by old writers used in a very 
general sense for all birds that climbed trees, not only Woodpeckers, 
but for the Nuthatch and Trbb-creeeer as well. The ad- 
jective martius loses all its significance if it be removed from Pious, as 
some even respectable authorities have separated it. 

* The persistency with which many writers on British birds have 
for years included this species among them is a marzellons instance of 
the durability of error, for not a case of its asserted occurrence in this 
country is on record that will bear strict investigation, and the origin 
of the mistake has been mord than once shown. 


more only returns in spring to the forests where its supplies are laid 
up. It has been asserted that the acorns thus stored are always 
those which contain a maggot, and, being fitted into the sockets pre- 
pared for them cup-end foremost, the enclosed insects are unable to 
escape, as they otherwise would, and are thus ready for consump- 
tion by the birds on their return from the south. But this state- 
ment has again been contradicted, and moreover it is alleged that 
these Woodpeckers fol- r 
low their instinct so 
blindly that “they do 
not distingttishhetween 
an acorn and a pebble,” 
so that they “fill up 
the holes they have 
drilled with so much 
labor, not only with 
acoms but occasionally 
with stones” {of. Baird, 

Brewer, and fedgway, 

PorQh American Birds, 
ii. pp. 569-571). 

■The next North- 
American form deserv- 
ing notice is the genus 
Colaptcs, represented in 
the north and east by 
C. auratus, the Golden- 
winged Woodpecker or 
Flicker, in most parts ‘ ‘ 

of the countryafamiliar 
bird, but in the south 
and west replaced by 
the allied 0. rmsdoanus, easily distinguishable among other char- 
acteristics by having the shafts of its quills red instead of yellow. 
It is curious, however, that, iu the valleys of the upper Missouri and 
Yellowstone rivers, where the range of the two kinds overlaps, 
birds are found presenting an extraordinary mixture of the other- 
wise distiuetive featui’es of each, and these birds have been de- 
scribed as hybrids. It would be premature to say whether this 
view be correct or not, and in regard to it Dr Cones has well re- 
marked {Birds of the NortTvwest, p. 294), “that it is only in virtue 
of missing links we are enabled to predicate species in any case,” 
thereby indicating the possibility (not entertained for the first 
time) that these supposed hybrids are examples of the more 
generalized form of Colwptes, which becomes differentiated further 
to the north and south into the specialized G. auratus and O. 
m&dcanus. Thus the subject is one highly interesting to the 
student of evolution.® 

Some other Woodpeckers deserve especial notice,— among tbem 
the Oolaptes or Soroplex campestris, which inhabits the treeless plains 
of Paraguay and La Plata, and had become fnlly adapted to a terri- 
torial mode of life, as long ago observed by Azara and Darwin, but 
yet has readily returned, since the opportunity has been afforded, 
to the arboreal habits of its relatives, as remarked by Mr Hudson 
{Proc. Zool. Sodety, 1870, pp. 158-160). A similar provision of 
habit and haunt obtains in a South- African Woodpecker, Oeo- 
colaptes oUvaceus, which lives almost entirely on the ground or 
rocks, and pricks a hole for its nest in the bank of a stream {Zoolo- 
gist, 1882, p. 208). 



Californian Woodpecker {Melanerpes 
formidvorus). 


The Ficidm offer a fruitful ground for taxonomical 
speculation. At least three Subfamilies are admitted by 
all modern systematists — the Woodpeckers proper, Picinm; 
the Piculets, Picumninse, which are small birds wanting 
the stiff rectrices of the former; and the Weynecks { q ^. v .). 
Sundevall (Oonspecitis Avium Picinarum, Stockholm, 
1866) gave up the attempt to establish genera in the 
first of these, though he separated the 254 species which 
he admitted into 4 Series and 30 Tribes, thereby differing 
from the method of Malherbe, who, in his great monograph 
of the Family,® recognized 277 species and 19 genera, as 
well as from Prof. Cabanis, who {Mus. Heineanum, iv. 
part 2) stroye to establish 48 genera in about three- 
fourths of the whole Family, and from G. E. Gray, who 
in his AzkiJ recognized 4 Subfamilies, 19 genera, 74 
snbgenera, and 312 species. It seems obvious that until 


® When more is known it will very likely be found tliat a somewhat 
similar state of things exists in the Palasarctic area in regard to the 
various local races of, or “species ” allied to, Dendrocopus major oxid. 

respectively. At present the only cases that seem to be 
strictly parallel are those furnished by the genera Coraoias {of. 
Eoxleb) mdMttplocairm {cf. Pheasant). 
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the aid of the anatomist is invoked no satisfactory 
arrangement can be supplied, and it is not certain that 
even then will the desired end be reached, for Macgilli- 
vray, who foi’nished Audubon with elaborate descriptions 
of parts of the structure of several North-Amencan forms, 
found considerable differences to exist between species 
which can hardly be but nearly allied Some of the most 
striking of these differences often he in the form and 
development of the hyoid bones, and of the muscles which 
work the extensile tongue. Unhappily the subject does 
not seem to have been pursued by any other investigator ; 
but it may be mentioned that some limited researches on 
the pteri/losi8, conducted by Kessler (Bull. Soe Nat. 
Moscou, xn. p. 286), in addition to those of Nitzseb, 
indicate that as being also a promising line of inquiry, 
though one that has scarcely been attempted by any 
other workers.^ (a. ts.) 

WOODSTOCK, an ancient corporate market-town of 
Oxfordshire, England, is situated on a stream formerly 
called the Ennis and now the Glyme, which separates 
Old and New Woodstock, about 8 miles north-west of 
Oxford. The church of St Mary Magdalene, in New 
Woodstock, IS of Norman date, but has been greatly 
altered by restoration, and now has Decorated chancel 
with Perpendicular additions, clerestoried nave, Decorated 
north aisle and Early Enghsh south aisle retaining a por- 
tion of the Norman doorway. Perpendicular west porch, 
and Perpendicular west tower. The church contains many 
interestmg monuments The town-hall, erected in 1766 
after the designs of Sm William Chambers, includes a 
market-place and the fire bngade station, with pubhc hall 
and council-chamber above. Almshouses were erected m 
1798 by Caroline, duchess of Marlborough, and endowed 
with £3500, which has been increased by bequest at 
different periods. The town is dependent cl^efly on agri- 
culture, but the manufacture of leather gloves has been 
earned on from an early period. By the Municipal Cor- 
porations Act, 1882, the borough (area about 30 acres), 
formerly governed by a charter of Charl^ 11., was placed 
under a corporation. The population of the parhamentary 
borough (area 20,804 acres), which had been extended in 
1832 and ceased to be separately represented in 1886, 
was 7033 in 1881. 

The old manor house of Woodstock, 'which is supposed to have 
been budt upon the site of a Eoman Tills, •was at an early penod 
a royal residence. Here Alfred the Great is said to have resided 
while translatmg Boetius. At a witenagemot held at Woodstock 
by King Ethelred a code of laws was pubhsbed for tbe govern- 
ment 01 the Anglo-Saxon kingdom. Heniy I made Woodstock a 
favourite residence, and formed a zoological garden there. Wood- 
stock was the scene of Henry II. ’s courtship of Eosamond Clifford, 
and his frequent visits to the place led to the building of the 
nucleus of the to'wn of Hew Woodstock. A first assize was held 
at Woodstock in 1184. It sent representatives to parliament from 
1801-2 till 1886. It was incorporated hy Henry Y I in 1453, and 
the charter was confirmed and/ extended, hy successive monarchs, 
that granted by Charles II. remaining the governing charter till 
1882. Queen Elizabeth ■was a prisoner at Woodstock from May 
1664 till May 1666, and after her accession to the throne visited it 
in 1565 and again in 1675. In 1576 she made the town a staple at 
wool and yarn Woodstock was visited by James I. and by Ara- 
bella Stuart. During the Civil War it -was the scene of frequent 
military operations, and after a siege it surrendered to the parlia- 
ment 20th April 1646 After the batfde of Blenheim the manor of 
Woodstock was by Act 8 and 4 of Queen Aune, chap 4, bestowed 
in perpetuity on John duke of Marlborough Blenheim palace, 
built by the duke from the designs of Sir John Yonhrugn, was 
completed in 1716. In 1728 the old manor house was destroyed 
and the site levelled. 

See MarsbaU's Sari]/ Stitory of Woodttoek Matw, 1873. 

WOODSTOCK, a town, port of entry, and tbe capital 
of Oxford county, province of Onteiuo, Canada^ is situated 

^ Mr Hargitt, author of many papers in The Ibis on birds of this 
Family, has undertaken a catalogue of the specimens belonging to it 
con'baaned in the British Museum. 


on the nver Thames and Cedar Creek, and on the Great 
Western Railway, 80 miles south-west of Toronto. The 
trade is of growmg importance. There is good water- 
power, and the town possesses several corn-mills and a 
woollen factory. Its healthy situation and the beauty of 
the neighbourmg scenery attract a number of summer 
visitors. The population in 1881 was 6373 

WOOD-WORK See Building, vol. iv. pp 476-600 

WOOL AND WOOLLEN MANUFACTURES. Wool 
13 a modified form of hair, distinguished by its slender, 
soft, and wavy or curly structure, and by the highly 
imbricated or serrated surface of its filaments. The 
numerous varieties of the sheep are the most characteristic, 
as they are also by far the most important, producers of 
wool , but tbe sheep is by no means the ouly animal which 
yields wool employed for industrial purposes The alpaca 
and other allied fibres obtained from tbe alpaca and its con- 
geners m South America (see Alpaca, voL L p. 597, and 
Llama., voLxiv p. 738), the mohair yielded by tbe Angora 
goat (Mohate, vol. xvi. p, 544), and tbe soft woolly hair 
of the camel are all wools of much industrial importance, 
while the most costly wool in the world is that yielded by 
the Cashmere goat of tbe Himalayan Mountains. At what 
point indeed it can be said that aa animal fibre ceases to 
be hair and becomes wool it is impossible to determine, 
because in every characteristic the one class by imper- 
ceptible gradations merges into the other, so that a con- 
tinuous chain can be formed from the finest and softest 
merino to the rigid bristles of the -wild boar. 

Next to cotton, wool is tbe most important of all textile Early 
fibres used by mankind. From tbe ease with which it History, 
may be made into thread, and owing to the comfort derived 
from clothing of woollen texture, it naturally vvouldbe the 
textile first used by mankind for clothing. The testimony 
of all ancient records goes to prove the high antiquity of 
woollen textures and the early importance of the sheep. 

The different kinds of wool and the cloth made from them 
lu antiquity are described by Pliny (if. N., viii. 73, 74, 

190 sq.). 

Among the arts of civilized hfe which the British Isles 'Wool in 
owe to the Romans not the least important was the spin- Bntam. 
mug and weavmg of wool The sheep certainly was a 
domestic animal in England long before the period of the 
Roman occupation ; and it is most probable that such use 
was made of sheep skins and of wool as was common 
among uncivilized races. But the Romans established a 
woollen factory' whence the occupymg army was supphed 
with clothing, and the value of the manufacture was soon 
recognized by tbe Britons, of whom Tacitus remarks, 

“Inde etiam habitus nostri honor et frequens toga” 
(Affrie., c. 21). The product of the Winchester looms, 
and the wool whence it was made, soon established a 
reputation abroad, it being remarked that “the wool of 
Britain is often spun so fine that it is in a manner com- 
parable to the spider’s thread.” The reputation which 
English wool at this early period established was main- 
tained throughout mediaeval times ; and the fibre was in 
great demand in the Low Countnes and other Continental 
centres where skill in manufacture was highly developed. 

There are many allusions to woollen manufactures in 
England in early times; but altogether the native industry 
coidd not rival &e products of the Continent, although the 
troubles in various industrial centres, from time to time, 
caused skilled workers in wool to seek an asylum m 
England. In the time of William the Conqueror Flemidi 
weavers settled under the protection of the queen at Carhsle, 
but subsequently they were removed to Pembrokeshire. 

Ab wious periods m the reigns of ancceedmg monarchs 
further immigrations of skilled Flemish weavers occurred, 
and they were planted at different places throughout the 
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country. The cloth fair in the church yard of the 
priory of St Bartholomew was instituted by Henry IT. j 
guilds of weavers were established, and the exclusive 
privilege of exporting woollen cloth was granted to the 
city of London. Edward IIL made special efforts to 
encourage woollen industries according to the manner in 
which it was supposed in medieval times that trade could 
he best encouraged. He brought weavers, dyer^ and 
fuUfflra from Flanders, he himself wore Flemish cloth, and 
to stminlate native industry he prohibited under pam of 
life and limb the exportation of English wool Previous 
to the time of Edward III. Engh^ wool had been in 
larger demand on the Continent, where it had a reputation 
exceeded only by the wool of Spain, which for ages pro- 
vided Europe with the best material for cloth-making. 
The customs duties levied on the export of wool were an 
important source of the royal revenue, and Edward HL’s 
attempt to stop the trade appears to have been an honest 
though misguided attempt to foster native manufactures. 
Hisprohibitory law was, however, found to be unworkable, 
and the utmost that both he and his successors were able 
to effect was to hamper the export trade by vexatious 
restrictions and to encourage much “runnmg” or smuggling 
of wool. Thus while Edward HI limited the right of 
exporting to merchant strangers, we find that Edward 
IV. decreed that no alien should export wool and that 
denizens should export it only to Calais. Legislation of 
this kind prevailed till the reign of Elizabeth, when the 
free exportation of English wool was permitted; and Smith, 
in Ms Memoirs of Wool, points out that it was during tins 
reign that the manufacture made the most rapid progress 
in the country. In 1660 the absolute prohibition of the 
export of wool was again decreed, and it was not till 1825 
that this prohibitory law was finally repealed. The pro- 
hibition appears to have been based on the mistaken 
notion that England possessed a monopoly of the finest 
kinds of wool, and that by vrithholding it from foreign 
competitors the home manufacturers would command the 
markets of the world. The results of the prohibitory law 
were exceedingly detrimental : the production of wool far 
exceeded the consumption; the price of the raw material 
fell; wool '‘rnnning” or smu^hng became an organized 
traffic; and the whole industry berame disarranged. Extra- 
ordinary expedients were resorted to for stimulating the 
demand for woollen manufactures, among whidi was an 
Act passed in the reign of Charles H. decreeing that all 
dead bodies should be buried in woollen shrouds, — an 
oBactaneut wMth, wmidned in the Statute Book, if not m 
forces for a period of 120 years. On the opemng up of 
titewkniies^ every effort was made to encourage the use 
of Eng^h doth, and the manufacture was discouraged aud 
even proMMted in Ireland. 

It was not without reason that the attention of monarchs 
and le^lators was so frequently directed to the woollen 
industrm Wool was indeed ‘^the flower and strengtii 
and revmue aud blood of England," aud till the develop- 
ment of the cotton trade, towards the end of the 18th 
cmtuiy, the woollaa industries were, beyond comparison, 
tha important source of wealth in the country, 
the act^ value of the trade at any early period was 
it in iiapossiljle to ascertain, and the estimates of wool pro- 
dtta%q and the value of the manufactures in the 17th and 
l^.ci?asiaqiiB8 vmy widely. Towards the close of the 17th 
in England vras estimated to 
be ^1|O^),O0O :^eariy^ forffiSang ^68,000, 000 worth 
jf nmnnfectoated good% ^ wa? exported abOnt 

es, 000,000 ’ in vMue. la tlie official value of 
voollen goods exported wds abq«t je|,!DOO,000,, and in 
he third quarter of tiie century the esporta baA inen^ased 
a value by about i&600,000 only. In 1774 Dr OampheU 


(Political Survey of Great Bi^ain) estimated the number of 
sheep in England at 10,000,000 or 12,000,000, the value 
of the wool produced yearly at ^3,000,000, the manu- 
factured products at ^12,000,000, and the exports at 
JE3,000,000 to £4,000,000 He also reckoned that the 
industry then gave employment to 1,000,000 persons. 

These figures, in the light of the dimensions of present day 
industries, may appear small, but they bore a predominant 
relationship to the other great sources of employment and 
trade of the period. In 1800 the native crop of wool was 
estimated to amount to 96,000,000 H); aud, import duty 
not being imposed till 1802, the quantity brought from 
abroad was 8,600,000 Hb, 6,000,000 Jb of which came from 
Spam. In 1826 the importation of colonial wool became 
free, the duty leviable having been for several previous 
years as high as 6d. per &, and in 1844 the duty was 
finally remitted on foreign wool also. 

Sheep were introduced at Jamestown in Yirgmia in Wool in 
1609, and in 1633 the animals were first brought to-^®^ca 
Boston, Ten years later a fulling mill was erected at 
Eowley, Mass., “ by Mr Eowley’s people, who were the first 
that set upon making cloth in this western world ” The 
factory woollen industry was, however, not established till 
the cl^s of the 18th century, and it is recorded that the 
first cardmg machine put in operation m the United 
States was constructed in 1794 under the supervision of 
John and Arthur Schofield 

The prevailing colour of sheep’s wool is white, but it The 
must not be forgotten that there are races with black, ®beep. 
brown, fawn, yellow, aud grey shades of wool. For manu- 
facturing purposes generally white wool is, of course, most 
valuable, but for the homespuns, which in earlier times 
absorbed the bulk of wool, natural colours were in many 
cases desirable and used with good effect In domsiStic 
spinning, knitting, and weaving, natural coloum are still 
laigely taken advantage of, as in the cases of rough yarns, 
Shetland knitted shawls, Highland tweeds, &c. 

As has already been indicated, the distinction between Cliarao- 
wool and hair lies chiefly in the great fineness, softness, 
and waved delicacy of woollen fibre, combined with 
highly serrated surface These peculiarities are precisely 
the characters which give wool its distinctive value as a 
textile fibre, and most distinctive of all is the serrated 
structure which specially belongs to wool and gives it the 
important property of felting, upon which many of its 
applications depend. The serrations of wool and the 
wavy structure it assumes are closely connected, those 
wools wMch have the greatest number of serrations being 
also most finely waved in structure. The appearance pre- 
sented by wool under the microscope, as compared with the 
aspect of certam other animal fibres, is shown in fig. 1 
(compare voL ix, p. 133). The imbrications aU lie in one 
Mreetion, — from the root, their growing point, upwards to 
the apex of the fibre, — so that, while a lock of wool drawn 
between the finger and thumb from the root end outwards 
slips quite smoothly, if drawn in the contrary direction 
from point to root it offers a distinct resistance, and 
the fibre feels harsh and rough. Under the influence of 
moisture and pressure, tangl^ masses of Wool thoroughly 
interlock aud mat together, by the mutual clutching of the 
serrations of the fibres, and it is thus that the shrinking 
and thickening of woollen, textures under washing is 
accounted for, and the capacity of cloth for felting or 
fulling is due to this condition of the fibre. The serrations 
are most numerous, acute, pointed, and distinct in fine 
meriiio wools, as many as 2800 per inch bemg counted 
m specimens of the finest Saxony wools. In the Leicester 
wool of Engknd, on the other hand, which is a long bright 
staple, the serratures are not only much fewer in number, 
counting about 1800, but they are also less pronounced 
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in character, so that the fibre presents a smoother, less 
•waved character. In some inferior wools the serrations 
are not so many as 500 per inch, A similar difference 
may be noted in the fineness of the fibres. Saxony lambs’ 
wool has a diameter of from to inch, whilst 
coarse Algerian wools may rise to a maximum diameter of 
about inch. 

Other distinguishing qualities of good wool consist in 
uniformity and strength of fibre with freedom from tender 
or weak portions in its length, a condition which not unfre- 
quently arises from ill health in the sheep. In ill-bred wool 
there may also 
be found inter- 
mingled “keraps” 
or dead hairs, — 
straight coarse 
shining fibres 
which show con- 
spicuously among 
the wool, and be- 
come even more 
prominent in the 
manufactured and 
dyedgoods. Wool 
also possesses a 
softness of touch 
and an elasticity 
both in the raw 
and manufactured 
conditiou which 
distinguish it 
from all other 
fibres. In length 
of staple it varies 
very much, attain- 
ing in combing 
wools to a length 
of as much as 15 
to 20 inches. As 
a rule the fine 
felting wools are 

short in staple, l._Micrr>seopic structure of Wool, a, merino; 
tnese constituting Southdown: €j Leicester; d, mohair, 

carding or woollen yarn wools ; and the longer are lustrous 
and comparatively straight, and thus most suitable for 
combing or worsted wools. The latter wools approach 
mohair and alpaca in their characters, and they are pre- 
pared and spun by the same class of machinery. 

The bulk of the wool of commerce comes into the 
market in the form of fleece wool, the product of a single 
year’s growth, cut from the body of the living animal. 
The first and finest clip, called lambs’ wool, may be taken 
from the young sheep at about the age of eight months. 
When the animal is not shorn till it attains the age of 
twelve or fourteen months the wool is known as hogg or 
hogget, and it, like lambs’ wool, is fine and tapers into long 
thin ends. AD. subsequently cut fleeces are known as 
wether wool, and possess relatively somewhat less value 
than the first clip. Fleece wool as it comes into the 
market is either "in the grease,” that is, unwashed, and. 
with all the dirt which gathers to the surface of the greasy 
wool present; or it is received as "washed” wool, the 
washing being done as a preliminary to the sheep-shearing. 
Skin wool is that which is obtained from sheep which 
either die or are killed. Such wool is always of inferior 
value and much impregnated with lime from the steeping 
pits in the tan-yards in which the skins are first treated to 
soften and swell the skin for facilitating the easy separa- 
tion of the wool from it. 

The wool market is supplied from almost every quarter 
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of the globe, and the qualities and varieties of the article 
are exceedingly numerous. The range of woollea and 
worsted manufactures is also very wide, and the raw 
material suitable for one section of the trade is not at all 
fitted to supply other sections. Much more than is the 
case in any other textile industry we have in the woollen 
trades practically a series of separate and distinct industries, 
each with its own appropriate class of raw materials. The 
main distinctions are — (1) carding wools, in which felting 
properties are de.sirahle ; (2) combing wools, requiring 
length of staple and brightness of fibre, for hard-spun non- 
felting worsteds ; and (3) carpet and knitting wools, in 
which long and strong if somewhat coarse staple are the 
essential qualities. Breeding, climate, and food are the • 
main factors in developing and rearing special races of 
sheep in which the qualities essential for producing the 
raw materials of any of these sections of industry are 
secured. 

For centuries the finer wools used for cloth -making Merino 
throughout Europe were obtained from Spain, which was 
the home of the famous merino breed developed from races 
of sheep originally introduced into the Peninsula by the 
Eomans. Till early in the present century the superiority 
of Spanish merinos remained unchallenged, but the Penin- 
sular War and its attendant evils produced a depreciation 
of quality concurrently with the introduction of Saxon 
and Silesian wools, which suddenly supplanted the product 
of Spain, and hold the first place down to the present 
day. The Spanish merino sheep was introduced into 
Saxony by the elector in 1765, and by judicious crossing 
with the best native race developed the famous electoral 
breed. Merinos were carried to Hungary in 1775, and to 
France in 1776, and in 1786 Daubenton brought them to 
Eambouillet, whence a famous race developed. In 1802 
the first merinos known to have left pure descendants were 
taken to the United States, and in 1809-10 an importa- 
tion (4000) of merino sheep ■^\'as made. The introduction 
of merino blood has also largely modified certain of the 
breeds of English sheep, and from them, crossed with the 
English breeds, Southdowns and Leicesters, have sprung 
the vast flocks of sheep in the various Australasian colonies, 
which now bid fair to supply the whole world with wools 
of the merino class, and of the very highest quality. 

Of colonial' wools, which are now by a long way the ColoDia 
most important supplied to the British market, the best wool, 
qualities come from Port Phillip, Sydney, and Adelaide, 
tlie first of these being excelled in quality as a cloth- 
making wool by the merinos of Saxony and Silesia alone. 

Hew Zealand also yields a very large annual crop of wool 
of high quality, and the wool of Tasmania is generally of 
fine colour, sound and uniform in staple. The Cape of 
Good Hope is the source of a large supply of wool, much 
of which, however, is unequal in strength and somewhat 
kempy in character. A great proportion of the wool which 
comes from South America is seriously deteriorated by 
burrs, and it is of a character which fits it for the worsted 
manufacture alone. 

The wools grown in the United Kingdom may be British 
.separated into three classes— (1) short or carding wool ; wool. 
(2) long or combing wool; and (3) blanket, carpet, and 
knitting wool Of short wools Southdown may he taken 
as the type and best example. It is a staple of excellent 
quality, milling well, and suitable either for the woollen 
or worsted trade. The long wools of greatest importance 
are obtained from the Lincoln and Leicester sheep. These 
breeds yield a long fleece of remarkable lustre, and it was 
the possession of this class of wool which gave England its 
high reputation in former times as a wool-producing 
country, . A similar quality of wool is also obtained from 
the East Biding Yorkshire breed of sheep. Cheviot wool 
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approacliea th.6 Leicester class lu some qualities, but is 
destitute of the latter’s peculiar lustre, and is shorter in 
staple, though strong in fibre, with good milling qualities, 
which render it valuable for the tweed manufacture. 
Intermediate between the long and short there are several 
British breeds, which have been established either by 
crosses or locd conditions and treatment, the most im- 
portant of these being found in Shropshire, Staffordshire, 
and ITorfolk. The carpet wools are yielded by sheep of 
the type of the Blackface of the mountamous regions of 
Scotland, from which is obtained a fleece of long staple 
but somewhat unequal qualities. Much of the Highland 
wool is “ laid,” that is, impregnated with tar, from the 
practice of the stock-masters of smearing the animals with 
a mixture of tar and fat immediately after shearing, with 
a view of protecting them from the rigours of the chmate. 
Of wools of a special character there may be noted Welsh 
wool, which possesses properties fitting it pre-eminently 
for the of the famed Welsh flannels, and Shetland 

wool, which being very fine and soft in its nature is almost 
entirely worked up into delicate yarns for knitting the 
well-known Shetland shawb and other knitted work. 

The weight of a fleece of wool of the various breeds of 
sheep ranges from under 2 & in the case of the small 
Shetland breeds up to 8 or 9 for the large merinos and 
other heavy races, and in exceptional cases a heavy ram’s 
fleece may reach so much as 15 ft , but, taken all over, 
sheep may be reckoned to yield on an average 5 ft of wool 
in a year. 

Sheep Where there is abundance of water and other con- 

washiBg. y0iij[ences it is the practice to wash or half-wash sheep 
previous to Bbaa-rin^ and such wool comes into the market 
as washed or half-wMhed fleece. The surface of a fleece 
has usually a thick coating of dirt adhering to it, and m 
the cases of merino breeds fleece surface is firmly caked 
together into large solid masses, from the adheaon of 
dirt to the wool constantly moist with the exudation from 
the skia of the greasy yolk or “ suint,” so that in an un- 
washed fleece nearly 30 per cent, of weight may represent 
dirh and about 40 per cent, the greasy suint which lubri- 
cates the wool, while the pure wool is not more than 
one-tfurd part of the whole. The yolk forms a protective 
covering to the sheep, reudering the fleece impervious to 
moistnrei and while left in the wool also preserves it soft, 
pliant, and silky to touch. It forms a kind of natural 
a(^p, counting principally of potash salts with animal 
00, almorf> entirely soluble in cold water. The following 
analyses od (Sermfua merino wool— the variety in which 
smut is most krj^ly developed— illustrate the difference 
whic^ may result in the competition of the fibre from the 
fdmple washing of the fleece on the sheep’s back : — 
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Wool, boweyer, which is merely washed in the rough- 
and-ready manner described below still retains great and 
variable quantises of suint, kc. Where running streams 
^exis^ -1310 .sheep ate penned by the side of the water, and 
taken one one and held in the stream whfle they are 
wanked, one man holding and the other washing. The 
Is olflecricmable in many ways, as it pollutes 
the stream^ ana it dissipates no mean amount of potash 
salts, vsduablB for manure or f<x other chemical purposes. 
Sheep washing app^cea are now largely employed, HbQ 
arrangement consisting of n pen into whi^ the sheep are 
driven and subjected to a strong spray of water either hot 
or cold, whidi soaks the fleece and softens the dirt. This I 
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done, they are caused to swim along a tank which narrows 
towards the exit, and just as they pass out of the pen they 
are caught and subjected to a strong douche of pure 
water. After a few days the wool of a washed sheep is 
sufficiently dry for shearing or chpping, which is there- 
upon done. 

A skilful shepherd will clip the fleece from a sheep in Sheep 
one unbroken coutmuous sheet, retaining the form and shearing, 
relative positions of the mass almost as if the creature had 
been skmned. In this unbroken condition each fleece is 
rolled up by itselt, which greatly facilitates the sorting or 
stapling wMch all wool undergoes for the separation of 
the several quahties which make up the fleece. 

Sorting or stapling was formerly a distinct industry, Wool 
and to some extent it is so stiU, though frequently the work stapling, 
is done in the premises of the spinners. Carding wools are 
separated and classed differently from combing wools, and 
in tlftnltTig with fleeces from different races the classifica- 
tion of the sorter vanes. In the woollen trade short-staple 
wool is separated into qualities, known, m descending series 
from the finest to the most worthless, as picklock, prime, 
choice, super, head, seconds, abb, and breech, and the pro- 
portions in which the higher and lower qualities are present 
are determined by the quahties of the fleece or the race 
yielding the wool. In the worsted trade the classification 
goes, also in descending series, from fine, blue, neat, 
brown, breech, downright, seconds, to abb. The last three 
are short and not commonly used in the worsted trade. 

The greater proportion of good Enghah long wool will be 
classffied as blue, neat, and brown, it is only m exceptional 
(ases that more than from 6 to 8 per cent is “fine” on 
the one hand, or of lower quality than breech on the 
other. Generally speaking, the beat portion of a fleece ia 
from the shoulders aud side of the animal (1 in fig. 2). 

The wool from 2 
IS irregular in 
growth, and often 
filled with burrs, 

&c. ; from the lom 
3 it IS shorter of 
staple and coarser, 
eh^cters which 
become increas- 
ingly pronounced 
as we approach the 
tail and hind quar- 
ter 4. The belly 
wool 6 IS short, 2 — QuaUtles of Fleece 

worn, and dirty, as is also the front of the throat 6, while 
on the head and shms 7 the product is short, stiff, aud 
Straight, more like hair than wool 

The sorter works at a table or frame covered with wire 
netting through which dust and dirt fall as he handles 
the wool Fleeces which have been hard packed in bales, 
especially if unwashed, go into dense hard masses, which 
must be heated till the softening of the yolk and the swell- 
ing of the fibres make them pUable and easily opened up. 

■When the fleece la spread out the stapler first divides it 
into two equal sides, thou he picks away all straws, large 
burrs, and tarry fra^euts which ore visible ; and then 
with marvellous precision and certainty he picks out his 
separate qmdities, throwmg each lot into its allotted 
receptacle. Sorting ia very far removed from being a 
mere mechanical process of selecting and separating the 
wool from certain regions of the fl^ee, because iu each 
individual fleece quahties and proportions differ, and it ia 
only by long experience that a stapler is enabled, almost 
aa it Were by instincl^ rightly to divide up his lots, so as 
to produce even quahties of raw material 

The washing which a fleece receives on the live sheep Scouring; 
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is not sufficient for the ordinary purposes of the manu- 
facturer. The scouring procesa is thus the &st link in 
the long chain of manufacturing processes through which 
wool passes. On the careful and complete manner in 
which scourmg is effected much depends. The qualities 
of the fibre may be seriously injured by injudicious treat- 
ment, while, if the wool is imperfectly cleansed, it will 
take on dye colours unevenly, and all the subsequent 
manufacturing operations will be more or less unsatisfac- 
tory The water used should be soft and pure, both to 
save soap and still more because the insoluble lime soap 
formed in dissolvmg soap in hard water is deposited on 
the wooUeu fibres and becomes so entangled that its 
removal is a matter of extreme difficulty. Wool washed 
with hard water is always harsh to the touch, and takes 
on dye colours but unevenly, owing to the mterference of 
unremoved lime soap. In former times stale urine was 
a favourite medium in which to scour wool ; but that is 
now disused, and a specially prepared potash soap is the 
detergent principally relied on. Excess of alkali has to 
be guarded against, since uncombined caustic acts ener- 
getically on the wool fibre, and is indeed a solvent of it. 
On this account a soap solution of too great strength leaves 
the wool harsh and brittle, and the same detnmental result 
arises when the soapy solution is applied too hot 

In former days, when the method of hand-scouring pre- 
vailed, the wool to be washed was placed with hot soap- 
sud in a large scouring “ bowl ” or vat, and two men with 
long poles kept stirring it gently about till the detergent 
loosened and separated the dirt and dissolved the grease 
The wool was then lifted out and drained, after which it 
was nnsed in a current of clean water to remove the 
“scour,” and then dried These operations are now per- 
formed by mechamcal agencies; and, to save soap, it is the 
practice to first steep the wool m steepers,— tubs having a 
perforated false bottom m which steam is blown through 
the wool steeped in pure water. The process removes 
much mechanically mixed dirt, and softens the othar 
impurities, expanffing the fibres themselves, and thus 
rendering the scouring operation easier and more expedi- 
tious. In machine scouring the object aimed at is to bring 
all the wool equally under the influence of the soapy 
solution, and to prevent it from matting into lumps m its 
progress through the washing bowls. Usually lie wool 
passes through two sets of bowls, the soap solution being 
stronger in the first set The wool is fed into one extre- 
mity of the bowl, which is an oblong vat, by an endless 
apron from which it passes to an immersed plate which 
sinks it into the hot soapy solution, where the whole is 
thoroughly soaked. It is then earned to the opposite 
end of the bowl, either by a senes of forks or rakes 
with reciprocatmg motion, or by sets of iron prongs 
fixed at a uniform distance on a frame to which recipro- 
cating action is communicated by eccentric mounting. 
These carry the wool forward by gentle progression, so as 
not to bail it, till at the upper end it is caught and 
squeezed between rollers to wring out part of the water 
from the fibres, and then passed on for further drying. 

The more gently and uniformly the drying can be 
effected the better is the result attained, and over-drying 
of wool has to be specially guarded against. By some 
manufacturers the wool from the squeezing rollers is 
whizzed in a hydro-extractor, which drives out so much of 
the moisture that the further drying is easily effected. 
The commonest way, however, of drying is to spread the 
wool as uniformly as possible over a framework of wire 
netting, under which are a range of steam-heated pipes, 
the sides being enclosed in a ±u.mmg of wood. A fan 
blast blows air over these hot pipes, and the heated ^r 
passes up and is forced through the layer of wool whidi 
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resia on the netting. Unless the wool is spread with 
great evenness it gets unequally dried, and at points where 
5ie hot air escapes freely it may be much over-dried. A 
more rapid and uniform result is obtained by the use of 
Petrie’s wool drier, which consists of a close chamber 
divided into five horizontal compartments, the floors of 
which consist of alternate fixed and movable bars. 

Under the chamber are a tubular heating apparatus and a 
fan by which a powerful current of heat^ air is blown up 
the side of the chamber, and through all the shelves or 
compartments successively, passing in the path over which 
the wool slowly travels. The wool is entered by con- 
tinuous feed at one side of the chamber, the strength of 
the blast carries it up and deposits it on the upper shelf, 
and by the action of the movable bars, which are worked 
by cranlm, it is earned forward to the opposite end, whence 
it drops to the next lower shelf, and so on it travels till at 
the extremity of the lower shelf it passes out by- the 
dehvery lattice weU and equally dned. Moore’s drier is 
a simpler and less expensive form of drying apparatus, 
intermittent in its action. It consists of a case enclosed 
except as regards the top, where there are opemngs to 
allow the escape of moist air. It contains two tiers of 
steam-heated pipes, and directly over the top of each tier 
there is a row of iron rollers of small diameter set close 
together. At one end of the machine is a door for feeding 
wool into It, and at the opposite extremity is a spiked 
drum geared to rotate at a high speed. A fixed quantity 
of wool IS fed into the machme at one time and placed on 
the lower series of rollers. These in fcheir rotation carry 
the wool forward exposed to the heat of the pipes both 
above and below, till it reaches the drum, which, revolving 
rapidly, lifts it to the higher range of rollers Over these 
the wool is carried back, till at the other end it again falls 
to the lower range, and so it circulates through the machine 
till the drying is completed. To withdraw the dried wool 
it is only necessary to raise the outlet door over the 
revolving drum, when it throws out the contents of tke 
machine as fast as the wool comes within its range. 

The dried wool, notwithstanding the several manipula- Teazing, 
faons to which it has been subjected, is still in the 
condition of matted locks, which have to be opened 
up and the whole material brought mto a unifornaly 
free and loose condition. This is effected in the Willey 
or teazmg machme, which consists of a large drum and 
three smdl cylinders mounted in an enclosed frame The 
drum is armed with ranges of powerful hooked teeth or 
spikM, and is geared to rotate with great rapidity, making 
about 600 revolutions per minute. The smaller cyhnders, 
called workers, are also provided with strong spikes ; they 
are mounted over the drum and revolve more slowly in a 
direction contrary to the drum, the spikes of which just 
dear those of the workers. The wool is fed into the drum, 
which carries it round -with great velocity; but, as it passes 
on, the locks are caught by the spikes of the workers, and 
in the contest for possessing the wool the matted locks 
are tom asunder till the whole wool is dehvered in a lightj 
fr^, and disentangled condition. 

For certain classes of dirty wool, notably such as that Buiring. 
which comes from Buenos Ayres, still another preparing 
operation is essential at this stage — that is, the removd 
of bnriB or small persistently adherent seeds and other 
fragments of vegetable matter which remain in the wool. 

Two methods of effecting this — one chemical, the other 
mechanical — ^may he pursued. The chemical treatment 
consists in steepmg the wool in a dilute solution of 
sulphuric acid, dmining off the dilute acid by means of 
the hydro-extractor, and then immediately exposing the 
•wool to farther rapid drying in a heat of about 260“ F. 

The add leaves the wool itself uninjured, but is retained 
XXIF. — 83 
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by tbe more absorbent vegetable matter, and the bigb 
beat causes it to combine so energetically with the water 
left in the burrs that the vegetable matter becomes com- 
pletely carbonized The wool is thereupon washed in 
water rendered sufficiently alkaline to neutralize any free 
acid which may remain, and dried. The same burr- 
removing efiect IS obtained by the use of a solution of 
chloride of aluminium, a method said to be safer for the 
wool and less hurtful to the attendant workmen than is 
the sulphunc acid process. Tor mechanical removing of 
burrs, a machine something like the 1/Villey in appearance 
is employed. The main feature of this apparatus is a 
large drum or swift armed with fine short spikes curved 
slightly in the direction in which it rotates. By a series 
of beaters and circular brushes the wool is carried to and 
fed on these short spikes, and in its rotation the burrs, 
owing to their weight, hang out from the swift. The swift 
as it travels ronnd is met by a series of three burring rollers 
rotating in an opposite direction, the projecting rails of 
which knock the burrs off the wool. The burrs fall on a 
grating and are ejected, with, of cours^ a good deal of 
wool Bering to them, by another rotating cylinder. 

Oiling. There remains yet another prehminaiy operation throngh 

which wool genei^y has to pass previous to the spinning 
processes. As delivered from the drying apparatus the 
wool is bright and clean, but somewhat harsh and wiry to 
the touch owing to the removal of the yolk which is ite 
natural lubricant. To tender it properly soft and elastic, 
and to improve its spinning qualities, the fibre is sprinkled 
with a percentage of oil, comparatively small qnantilaes 
—by some spinners none— being used for worsted wools, 
but a larger amount being applied in the oiling of wool for 
woollen manufactures. The oil further has the advantage 
of producing a certain adhesiveness of the fibre in the 
spinning proce®, and thus it enables the spinner to get 
a more level and finer yarn, and it prevents loss from toe 
fl.ying off of separate fibres. As the oil is a costly item, 
it is of consequence that it should be equally distributed 
and used in a thrifty manner, for which end various 
forms of oiling appamtas have been devised, which 
sprinkle toe oil in a very fine spray over thinly distributed 
wool carried by an endless doth under the sprinkler. 
Gallipoli olive oil is toe best medium for oiling combing 
wool ; tmd for carding wool the liquid olein expressed from 
tallow and lard in toe preparation of stearin is employed 
vrito advantage. 

Bltoding. The raw nmterial is now ready for toe various spinning 
otbw iMfoceSSM by which it is worked into useful 
fimuBS ; bdt pure wool of one quality alone is not gene- 
idly ^td in toe production of woven fabrics. For many 
reasons— among which cheapn^ figures prominently— 
wools are blended, and to no inconsiderable extent the 
added material consists of shoddy, mungo, or extract wools 
(see below). Blending with cotton is also practised, and 
for some purposes silk and wool are mixed, The question of 
colour as well as quality also determines blending opersr 
tion% natural cofourad wools being frequently intermixed 
to obtain partieular shades for tweeds, knitting yams, &c. 
The various^ materials to be intermixed are bedded in due 
proportion in separate layers over each other, and pa^ed 
torqu^ a teazer, from which they issue so intimately 
intermixed that to^ present a uniform appearance. 

WboSett The processes Htoerto described— although woollen 
manulsetnre has been specfelly k^t in view— are more or 
less essential to vrool for ^ purposes to which it is 
applied. But ti'ota this point toe manufacturing opera- 
tions diverge into three main channels, which may he : 
regarded as almost distoict textUe industries. First and i 
simplest we have the felt manufactore, in which cloth is 
made without either sjfiiBiing or weaving j second is the | 


woollen yarn and cloth manufacture, embracing the pre- 
paration of carded yarns and of cloth which is so nulled or 
felted as to have the appearance of felt, and, thirdly, in the 
worsted yarn and cloth industry combed yarn is prepared 
and cloth showing the yarn and pattern is woven. These 
definitions must be taken to be accurate only in the broad 
general acceptation. 

Felt la a kind of cloth made without spinning or weaving, hut Felt 
simply by toe mutual adhesion of toe imbncated fibres The peculiar 
property is most distinctly developed m the short or cardmg wools, 
hut all wool, in common with mohair, alpaca, ncugua, and camel’s 
hair, possesses it Felting properties are also found m the hair of 
other animalsj the rabbif especially, supplies the finer felts used 
for hat-makiM, while the beaver hat, which is the ancestor of the 
modem dress hat, was a felt of beaver hair. Felted cloth is made 
by toe combined influence of heat, moisture, and pressure or rubbing 
on a umformly spread-out mass of woollen fibres The wool is 
scribbled or carded out into a uniform lap of extreme thinness, but 
of a length and breadth sufficient for the size of toe cloth to be 
i^e. A senes of toese carded laps are superimposed on each 
other till the requisite thickness of material is attamed, and gene- 
rally toe two external laps are made of material supenor to the 
body The lap so prepared is passed on between a senes of pairs 
of rolleis, which press against each other partly immersed in a 
troc^h of water, toe upper rollers being sohd and heavy while 
those under ore hollow and heated by steam. To the upper rollers 
a gentle reciprocating motion is communicated, so that toe material 
is felted as it passes on. 'When duly condensed, the cloth, of 
leathery consistence, is dyed, printed, dressed, and finished, when 
required, like ordinary woollen cloths. Felt has extensive appli- 
cations, there hemg made firom it druggets, caipets, table-covers, 
Lorse-clotos, &e.; toe coarser varieties are used for boiler-covermg 
and other mechanical purposes. 

It becomes necessary here to indicate toe specific distinction of Woollens 
woollen and worsted yams and cloth. In a general way it may be and 
said that woollen yams are those made frbm short wools possessed worsteds 
of high felting qualities, which are prepared by a process of carding, 
whereby the fibres are as far as possible crossed and interlocked 
i with each other, that these caidinm, though hard Opun on toe 
mule frame, form a light fluffy yam, which suits toe material when 
woven into cloth for beilig brought mto the semi-felted condition 
ly milling which is the distinguishing eharacteristio of woollen 
doto. On toe other hand, worsted yams are generally made from 
too long lustrous varieties of wool , the fibres are so combed 
as to bnug them aa far as possible to he parallel to each other; 
the spuming is done on the throstle frame, and the yam is spun 
into a compact, smooth, and level thiead, which, when woven mto 
clo% is not milled or felted At all points, howsYor, woollen and 
worsted yarns as tons defined overlap each other, some woollens 
being made from longer wool than certain worsteds, and worsteds 
being, when made from short staple wool, also corded as well as 
combed; and occasionally worsted yam is spun on the mule frame, 
whfle milling or felting is a process done in all degrees,— woollen 
being sometimes not at aU milled, while to some worsteds a certain 
milj[uigfi,nish is given The fundamental distinction between the 
I classes rests in toe crossing and interlacing of the fibres m prepanng 
woollen yam,— an operation confined to this alone among all tex- 
tiles, while for worsted yam toe fibres are treated, as in the case 
of all otoer textile materials, by processes designed to bring them 
inti) a smooth psiallel relationship to each other 

■Woollen yams, as above explained, are exclusively made by the Carding, 
process of cardmg. The simple apparatus— -the hand-cards— with 
which carding was done before the mtroduotion of machmery and 
factory-work consisted of square or oblong pieces of hoaid with 
handles, one face of the board bemg covered with card leather, 
which was closely studded with fine elastic steel teeth, pointed 
in one direction and bent as m fig. 8. These teeth were strong or 
fine according to the nature, lengto, and strength of the fibre to be 
carded, hut toe finer the teeth the mois \\\\\\\\\\\\n\\\\\\\\\\\ 
dosely were they studded together. A WwM 

S ' ty of teasd and oiled wool ]l)|ll]ll|l)lllll||)l))lf 
on the surface of one card, which, 
in toe left hand, was held teeth * —Card Teeth 
upward on toe lap of the operator, while the other card, held in 
the right hand teeth downwbd, and consequently pomted in an 
opprante direction, was drawn from end to end over it^ each card 
thus taking up a share of toe wool which became entangled in its 
teeth. In this way, by drawing the one card over the other 
repeatedly, toe whole of the wool was ultimately separated and 
equally attributed over the pair of cards. The wool was toen 
sapped out of toe cards by drawing the teeth of one throng those 
of toe other in toe direction of their inclmation. Km carded 
wool tons lifted out was condensed into a loose but uniform round 
pipe or “carding” by roiling on toe hock of the card, and toese 
carding were toen ready for spinning on the wheel. 
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three snch sets of cylinders anil rollers over which the wool passes 
till it is delivered. The intermediate carding-engine has two swifts, 
with relative workers, &c., and the finisher has also two swifts and 
a condenser. In some carding-engines the swifts are provided with 
more than two sets of workers and strippers. This is particularly 
the case in. a class of carding-engines provided with only one swift 
or cylinder of very large diameter, around which there are five sets 
of workers and strippers (fig. 5). 

The carded wool, as it leaves the last swift of the finisher card, is Condcns- 
in the form of a continuous equally-distrihiited lap. To prepare it ing, 
for spinning, this lap must now be divided into a series of equal 
strips or ribbons, and these then condensed into a rounded carding 
or sliver sufficiently compact to hear winding on a bobbin. Tha 
condenser for doing this is attached to the finisher card, and con- 
sists of rings or hands of card-cloth tlio width of the strips to be 
made, placed on one or on two cylinders, which rings doff tha 
portion of the lap against which they revolre and yield it up to a 
stripper. These strips as they pass out are acted on by a pair of 
rubbers which, by a partly oscillating motion, rub the strip into the 
form of a carding of rounded loose untwisted fibres, which in the 
snbseqnent operation of spinning is easily drawn out to the degree 
of tenuity required in the yarn to he made. 

The mule-frame employed for spinning woollen yarns is the same Mule 
in principle as, hut in some respects modified in action from, the spinning, 
spinning-mule used for fine counts of cotton yam. The mule (fig. 

6) consists of a stationary frame on which the bobbins of sliver are 
placed, and of a carriage which travels back and forward a distance 
of in all about 2 yards from the stationary frame. The carriage 
contains in a horizontal row the spindles which give twist to the 
yarn and mud it on the bobbins or paper tubes fibced on them ; 

to end. The wool is entered, to the appa- 
ratus by a travelling lattice, the supply 
being equalized and carefully distributed 
by a mechanical feed. It is caught between 
the lower two of a range of three feed- 
rollers a, revolving immediately behind 
which is the ‘'licker-in” roller 6, which 
immediately takes possession of the por- 
tion of the feed which has fallen to the 
share of the lower or No. 1 feed-roller. 

The remainder of the feed is carried upward 
on the middle feed-roller, from which it 
is taken by the uppermost of the three 
rollers a, and from it the avooI is delivered 
to the ‘ ‘ licker-in. ” In this way a certain 
amount of preliminary blending and in- 
termixing is accomplished. Against the 
licker-in revolves the “angle stripper” c, 
the function of which is to remove the 
wool from the former and deliver it over 
to the great breast cylinder, which re- 
volves at a high speed (surface-velocity about f mile per minute), and the complicated motions of the whoie machine are regulated 
By the cylinder it is carried on till it comes against a small roller by gearing and belting from head-stocks on the stationary frame, 
revolving slowly in the opposite direction, called “ worker No. The carriage being close up to the stationary frame, the ends of the 

which abstracts part of the wmol, and carrying it round gives it up to slivers are passed through a pair of small giving-off rollers and 
the somewhat smaller roller, the ‘ ‘ stripper ” e, which again delivers attached to the bobbins or tubes in the carriage. The carriage then 
it to the breast cylinder. Passing on it carries the wool partly to begins to travel back on its rails, the slivers being simultaneously 

delivered to it through the rollers, at the 
same rate at which it travels, till, say, a yard 
length is given out, and as the carriage has 
been moving hack the spindles have been 
revolving slowly so as to communicate some 
twist to the sliver; but up to this point 
there has been no drawing out or drafting. 

But now the rollers cease to give out sliver, 
the carriage continues travelSug back, and 
the spindles revolve at a greatly increased 
rate, simultaneously drawing out the sliver 
and giving it the requisite twist, till, when 
it comes to tha end of tho rails over which 
it runs, the yard of original sliver is dravm 
out to 2 yards of yarn and twisted almost 
enough. The full twist is given while the 
carriage remains standing at the end ; then 
the spindles are reversed two or three times 
Fio. 5.— Single-Cylinder Carding Engine. -j-p unwind a small proportion of yarn which 

the second worker/, and stripper g, when the same operation is re- the twisting operation leaves near the point of the bobbin; and 
peated. Continuing its progress, the cylinder with its covering of lastly the carriage is run in to the stationary frame while the 
wool next comes in contact with the ‘ ‘ fancy ” \ the teeth of which spindles wind the now finished yarn on the bobbins or tubes, an 
are set so as to pass a little way into those of the cylinder. ; Its automatic arrangement securing due tension and the proper wind- 
effect is to throw the wool partly out of its teeth and prepare it for ing of the yarn. 

being entirely removed bythe “doffer” i, which is the next roller Yam, as delivered from the mule in woollen-spinning, orfromthe Woollen 
met by tie cylinder, and which, like the “fancy,” revolves in. a throstle inthecase of worsteds, is in the condition known as singles, yarn, 
contrary direction to the breast cylinder. The angle stripper j’ For twisting the singles into yarn of two or more ply it is wound 
passes the wool from the doffer to the next cylinder, which is on bobbins; sometimes the bobbins from the spinning-frame are 
called a “swift,” and which has the same workers, strippers, fancy used direct andplaced on pegs in the twisting-frame, which is a 
and doffer rollers as the breast cylinders. The scribbler contains mechanism like the throstle, but without the arrangement for 




_ apparently simple operation of carding, the factory 
machinery is complex, delicate, and veiy expensive. Ordinarily it 
consists of three carding-engines, called respectively the scribbler, 
the intermediate, and the finisher, hut sometimes the intermediate 
is omitted. In each of these there is a complicated series of card- 
covered cylinders of different diameters running at different rates 
of speed, sometimes in a contrary and sometimes in the same 
direction, which are engaged in contending with each other for the 



wool supplied to the machine, in abstracting it altogether from 
their neighbours, and passing it on to be again contended for and 
teased in the operation, and finally passed clean ont of the machine. 
A sectional illustration (fig. 4) of the first portion of a “scribbler” 
will serve as an illustration of the whole operation from beginning 
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drafting. The twist is given in the reverse direction from that in 
which the singles are spun, and thereby the single is to some e.vtent 
itutwisted. Yarns of two-, three-, and five-ply and upwards are 
made ; these are sometimes redoubled or again twisted together. 
The yarn may be made up of precisely the same singles; sometimes 
different counts or sizes of singles are twisted together; in other 
eases the colours may be different; and yet again yarns may be made 
of distinct fibres, such as wool and cotton, or wool and silk, &c. 
Numerous variations of the method of twisting are employed to pro- 
duce loops, knots, and other irregularities in the yam, for con- 
venience in weaving and knitting fancy textimcs. 

■Worsted If we adhere to the definition of -worsted j'am -which distin- 

yarn, guishes it as being made from wool fibres brought as far as possible 
into a level parallel condition, we shall have to do only -with two 
methods of manufacture, — (1) of yarn from long wool by the method 
of drawing, gilling, and combing, and (2) of yarn from medium and 
short staple wools, which are first carded and afterwards combed. 
But there is commonly added a third class of worsted yarns, worsted 
only in the sense that they are not meant for felting. These are 
carpet yarns and lightly twisted knitting yarns, which, being 
meant to be Mi and open in structure, are prepared for spinning 
by carding alone, precisely as in making woollen yarns. 

Combing. The primitive ' method of wool-combing, and the simple imple- 
ments employed till comparatively recent days, when the ingenious 
machinery no-w used was invented, will serve to illustrate the 
problem of preparing long wool for spinning. The hand combs 
employed were studded with two — sometimes three — rows of long, 
smooth, rounded, and sharp-pointed steel spikes. The operative 
was provided with a pair of these combs. He had a comb-post to 
which he could attach them, and a comb-pot or small stove in 
which he heated the teeth of his combs and the wool which he 
-worked. The teeth of one comb being duly heated he fixed it in 
the comb-post, and taking a q^uantity of wool previously oiled he 
dashed it in portions into the teeth of the comb and drew it 
throughj leaving a portion locked in the spikes, and this operation 
he continued till the comb wiis well filled -with wool. Then he 
placed it in the comb-pot to heat up, while he similarly jjroceeded to 
iill the teeth of the second comb, which in the meantime had been 
heating, IrVith both filled and duly heated, he took one comb in 
his left hand, laying it in his lap teeth ujywards, and with the other 
in his idglit he proceeded to comb out the locks, beginning first at 
the tips and working gradually in as the fibres -were smooSied and 
opened out. lu the end the combs -were worked with teeth close 
up to each other and through the entire mass, the noils or short 
fibre being thus entirely combed out, excepting a small gnantity 
left in the teeth -which could not be reached by the opposing 
combs, 

The tj-pical modem process in tvorsted-yarn fabrication is tliat 
in which the preparation consists in gilling and subsequent comb- 
ing, as practised when long wool is the staple to be treated. The 
object of gilling is to bring all the fibres level and parallel to each 
other, and to prepare a uniform sliver for the subsequent combing 
operation. The gilling-machine or gill-'box (fig. 7) in its essen- 
tial feata res consists first of a pair of rollers to which the wool is 



Fig. 7.— Sei-e-sr Gilling Machine. 

fed, Be 3 mnd these it is caught by rows of steel pins fixed in heavy- 
steel bars, termed fallers, which rise in close and constant succesrioa 
immediately behind the feed-rollers, peneti-ate the wool presented 
to them, and travel forward with it towards a second pair of roUens 
which eateh the fibre and draw it aw'ay. The spike-covered fallers 
are so called because they travel from one to the other pair of 
rollers, carried forward by endless screws into which they are 
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threaded, then, falling down, are returned by the action of similar 
screws operating in the opposite direction, till just under the feed- 
rollers they rise again to catch the feed of wool, and so continue to 
circulate. There is thus a continuous line of fallers travelling be- 
tween feed-rollers and back rollers, but as the back rollers revolve 
much more quickly than the front rollers, and also draw the wool 
through them more rapidly than it is presented to them by the 
fallers, there is a constant and steady drawing of wool away from 
the front rollers and through the teeth of the fallers, and this 
draught tends to cause all the fibres to arrange themselves in the 
direction in which they are being gently dragged. A set of gill- 
boxes consists of five or six machines constructed on the same 
principle, but with the pins of the fallers finer and more closely 
studded as the fibre travels on and as the orderly and symmetrical 
arrangement of the sliver increases, Brom the first two or three 
machines the wool is generally delivered as a hroad lap, and it is 
similarly presented to the next, but in the later boxes the pro- 
duct is condensed into a sliver, -which is received in large cylin- 
drical tin cans. Six of these cans are brought to the front of the 
next gill-box, and the six slivers are, in passing through, drawn into 
and delivered as one, and, such an operation being repeated three 
times, it will be seen that any original portion of sliver must be 
distributed over a great length, and in this way the fibres are 
brought even -with each other and a very level and uniform strand 
is produced. In the original form of gill-box the fallers travelled 
from front to hack at a uniform speed, and thus all the draughting 
was done by the rapid rotation of the back rollers. Now, by a 
graduated pitch in the screws which carry the fallers forward, they 
travel at a steadily accelerated rate, beginning slow, and reaching 
their greatest rapidity just as they deliver the wool to the back 
rollei-s, which revolve still more rapidly. Thus there is steady 
draughting throughout the whole range of the machine, and the 
wool is at once more gently treated and more uniformly drawn out 
than in the old forms of the machine. 

It will be obvious that the gill-hoxes through which long wool 
passes, while posseting the power of bringing the fibres into a 
smooth, equal, and regular condition, do nothing in the way of 
selecting and separating out the long and straight from the short 
and curly fibres -which are always intermixed. To obtain an even 
and smooth worsted yarn it is necessary to effect this separation, 
and it is the function of the various foms of combing machine 
now in use to separate the ” top ” or long fibre from the “ noil ” or 
short and broken wool, and to deliver the former as a continuous 
sliver of uniform size. The invention of a successful combing 
machine has been the great triumph of the modern worsted in- 
dustry, and the introduction of the apparatus led, as is commonly 
the case with all great inventions, to a vast amount of dispute and 
litigation, and many conflicting claims of merit. About 1840 at 
least three inv^tigators were separately at work on the problem 
— Mr S. C. Lister of Bradford, Mr Donisthorpe of Leicester, and 
M. Heilmann of Alsace. Messrs Lister and Donisthorpe conjointly 
secured a patent for a combing machine, in connexion with -which 
they entered into partnership, but their patent rights -were success- 
fully disputed by Heilmann under a patent granted to him in 1847, 
and they were obliged to buy up his invention for £80,000. Since 
that time much attention has been given to combing machinery, 
not for wool alone, but also for spun silk and cotton ; and now there 
are many varieties of apparatus in the market for doing what not 
very long ago was pronounced to be utterly impracticable. The 
three principal classes of machine at present used for wool-combing 
are — (1) the Lister or nip machine, which is most suitable for long 
combing wools, mohair, and alpaca ; (2) the Noble or circular comb, 
principally useful for combing shorter staple or intermediate wools ; 
and (3) the Holden or square-motion comb, -which is applicable 
for short staple wools. It is impossible here to convey a full con- 
ception of the delicate almost intelligent manner in which these 
machines work. A principal feature of them is a large ring or 
circle studded with rows of fine steel pins, -which is made to revolve 
horizontally within the machine. By various devices the -wool is 
fed into the teeth of the ring in a eontiuiions series of tufts -with 
its ends overlapping the edge of the ring as it revolves. In the 
case of the nip machine the wool is fed in by fallers as in the gill- 
box. The end of the sliver is caught by a nip which tears aduft 
thro-ugh the pins of the fallers, and thus partly combs it out. This 
Mt -iiie nip places on the teeth of the revolving circle, by which it 
is carried on -till it comes to a pair of upright rollers revolving 
close to the edge of the circle. These rollers catch between them 
•the ends of the long fibre and draw it out of the teeth of the circle 
in a ebntinnous sliver as it revolves. The Noble or circular comb 
is provided with three pin-studded rings, one large and two small, 
the^latter being so cen-tred within the larger ring that in rotating 
their outer edges just meet the inner edge of the large ring which 
rotates around them. The tufts of wool are dabbed down over 
the pins of the larger and smaller circles at the points where they 
meet, and of course as they rotate the teeth immediately begin to 
dra-w apart, and the wool is divided, the long fibres hanging over 
the edge of each circle. These fibres are caught between upright 
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rollers, -wlucli thus deliver four continuous slivers of top, and leave 
the noil to be otherwue lifted out of the teeth, 
iramng. The sliver as delivered from the combing machine is made up 
into a ball by a ballmg gi]l>box, behind the back rollers of urhich 
instead of a can there is a large bobbin for receiving the sliver, 
which IS wound on it in a di^onal manner from the oscillating 
rotation given to the bobbin Such balls of shver then undergo the 
operation of drawing, the purpose of which is still further to equalize 
the strand of fibre, and to hnng it mto a suflSciently attenuated 
form for spinning The prmciple of drawing or draughting consists 
in presenting the sliver to a pair of receiving rollers whiSi pass it 
on to a pair of delivery rollers, which rotate proportionately faster 
than the receivers, and to that extent draw out and attenuate the 
sliver. Supposmg the wool to pass through six such drawing 
frames, six slivers may be fed into the first and drawn out to the 
dimensions of one , the same may be repeated m the second, five 
shvers may be reduced to one in the third, four to one m the fourth 
and fifth frames , and in the roving frame, in which a little twist is 
given to the sliver before it is wound on a bobbin, two slivers may 
Ee elongated into one Thus we have any length of sliver drawn 
out 6x6x5x4x4x2->S760 times its ongi^ extension, and 
with increase of frames this extension multiplies enormously 
Treatmg the shvers in nine drawing frames, we may have 
8x6x5x6x6x4x3x 2 x2>-288,000 of extension. 

Carded Short and medium staple wools are carded before being giUed 
worsted, and combed. The prehminary operations differ in no way from 
those employed for woollen yarns. After cording the wool is 
generally washed, previous to giUing in a hack washer. The 
machine consists of two sud howls or vats provided with immersers 
and squeezing roUers through which the cardings are passed ; then 
they are carried round two copper cylinders internally heated by 
steam, from which they are passed on and dehvered by the fidlers 
of a giUmg apparatus. 

Throstle The bobbins of elonmted and slightly twisted rovings are now 
spuming ready for spinnmg on tne throstle spmning-frame, on which it is 
sunattaneously drawn out to its ultimate tenuity, twisted, and 
wound on a bobbin. The drawing out is done practically by the 
same device as the draftmg of sliver in the drawing-frame The 
bobbms of rove are placed on pegs on the frame slightly canted 
forward, so that the roving as drawn off comes away at right angles 
from the bobbin. The rovings pass first between a pair of rollers, 
and are earned on and supported by small carrier rollers till they 
reach a front pair of rollers, the upper of which is covered with leather 
and the lower grooved or furrowed. The space between the back 
and front purs of rollers, termed the ratcb, is that in which the 
final drawing is effected, and the amount of attenuation effected is 
dependent on the relatively faster rate at which the front rollers 
rotate as compared with the back pair. Immediately the slender 
cord has passed the front pair of rollers^ twist os imparted to it by 
the spindle working either on the old flyer principle, on the cup 
principle, or with the more recent ring and traveller. See also 
YABfT. The doubling and subsequent treatment of worsted singles 
are the same as in the case of woollen yarn singles from the mule 
frame. 

Shoddy The term shoddy was formerly one of some opprobrium in con- 
and nexion with woollen manufactures, hut the substance is now frankly 

mungo, iBcognized as a material of great utility for many purposes when 
body and warmth are more essential than toughness or elasticity. 
Shoddy consists of rags and shreds of stockings, flannels, and other 
Boftworsted fabrics tom and reduced to such fragments of the original 
fibre as can be made by the operation. Mungo is a similar pre- 
paration made from r^, and from sbreds and dippings of milled 
woollen doths, being mvided mto new mungo made from taibris 
waste, and old mungo from rags of all degrees of degradation 
Exfract wool IS that which is recovered from rags of various cloths 
in which cotton and wool are variously woven together. The wool 
is freed fropi the cotton by the same chemical or carbomng process 
whi^ is employed in freeing dirty wool from burrs, viz. , by treating 
the union fabnc with a solution of sulphuric acid and hearing it in 
a stove, when the aad energericaUy attacks and chars the vegetable 
fibre, leavmg the wool unharmed. Shoddy and mungo are prepared 
by dastrug the rags and fragments, classofying them according to 
colour and quality, picking out seams, oilmg the material, and 
then passing it into a machine significantly called the “devil, "which 
literally rends the rags, &c. , to fragments, which look more like dust 
tbfl.n fibres, by the exceedingly rapid rotation of a swift or large 
cylinder armed with powerfru iron spikes, with equally strong 
toothed rollers revolving in an opposite direction. Into the same 
category wi& these come the flocks formed in the various pro- 
cesses of fiTiia’In'Tig cloth, which are, of course, even shorter than the 
others Indeed the shoddy manufacturers hold that “anything 
long enough to have two ends ’’ is sufficient for manufacturing 
purooses. The shoddy trade was begun in Batley, Yorkshire, by 
Mr Benjamin Law in 1818, and, notwithstanding the disfavour with 
which It was long viewed, it prospered and developed till the shoddy 
distnot of Batiey, Dewsbury, and their surroundings became the 
centre of a great and prosperous branch of the woollen trade entirely 
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dependent on these disintegrated materials It is said that as much 
as 125,000,000 Ib of shoddy material is now yearly worked up into 
cloth in England alone Shoddy, &c , cannot he used without a 
due proportion of natural-length wool, usually one-third of pure 
wool being employed in spinning shoddy yam ; but sometimes as 
much as 80 per cent of the finished cloth consists of shoddy. It 
finds its way into a very large proportion of woollen goods, but its 
use 13 detrimental where tenacity and wear are required. For 
lining, rugs, wraps, and heavy friezes, pilots, druggets, blankets, 

&;e., in which bulk and warmth more than wear-resistmg qualities 
are required, it is suitable, and it also makes into good light milled 
cloth for ladies' jackets Shoddy is practically a new source of 
textile matenal ; its employment is a u-^ation of waste, and fur- 
nishes cheap serviceable textures 

For the dyeing and weaving of woollen and worsted fabnes the Cloth 
reader is referred to the separate articles relatmg to these processes, finishing. 
But a piece of cloth — woollen cloth especially— as it comes from 
the loom is very far from being a finished product Indeed the 
most charactenstic operations in woollen-cloth manufacture are 
subsequent to the weaving stage. "Woollen cloth from the loom, 
called “ Toughers, ” has an irregular, slack aspect, very diffeient 
from the same web when it comes to be sold as, say, broad-cloth 
The web as it leaves the loom is still saturated with the od with 
which it was sprinkled before spinning, and impregnated with the 
size applied to the yarn to give it tenacity and eonm^eucy m weav- 
ing. To remove these it is scorned with hot soap-sud iu a trough 
having a convex bottom, and fitted with wooden mallets which are 
made to fall obhquely against the clotL After being scoured m 
this way, it is sfretched in a frame for burlmg or perchmg, an 
operation which consists in gomg carefully over the whole web, 
picking out all burrs and knots in the texture, and darning up holes 
and open spots which it may show. 

Fulling is the one process which is specially distinctive of woollen Fiillmg. 
textures,— its results being shown m the highest degree m broad- 
cloths, doesbns, and other like goods. Every one knows how 
flannds, blankets, and hosiery tend to contract with frequent 
washing, gaming in thickness and sohdity what they lose m exten- 
sion and elasticity ; such shnnkiug is CTeatly accelerated when 
wooUen articles are much rubbed in very hot water. This shrink- 
ing or fulling is, as already explained, the result of the serrated 
wavy structure of wool The operation of fulling or milling is 
performed m the fulling stocks, or in the more modem milling- 
maehme , hut, by whatever agency earned out, the effect is always 
the same. The old method of fulling by the stocks is wasteful of 
power, and the blows the stocks give tend sometimes to tear the 
doth, drawbacks from which the milliug-maelune is comparatively 
free. The doth to be fulled is well saturated with hot soap and 
vrater, and either worked under the falling weight of the stocks or 
press^ and rubbed between rollers m the muling-maohme while 
so heated and soaped The more prolonged the operation the 
more does the matenal shrink up and thickeu, and a piece of cloth 
may even be milled rill it is reduced to half its original length and 
breadth. The degree of fulling is a distinctive feature of many 
different vaneties of doth. In the treatment of broad-cloth, doe- 
skfris, meltons, and aU nap-fimshed cloth, the miUing is earned so 
far that the fibres become densely matted, obliterating the appear- 
ance of weave, and giving the piece more the aspect of felt than 
of cloli. Fabrics such as Tenerian cloths, and diagonals, icc., to 
which no pile-finish is given, are milled only to the extent of 
sohdifying and increasing the substance and strength of the texture, 
and tweeds are only very slightly felted to give them a dressed 
surface On the conclusion of the fullmg operation the goods are 
scoured to free them from soap, which is very simply done by 
gradually supplanting the soap-sud with pure water, wlueh is tepid 
at first but is gradually cooled by additions till iu the end the 
cloth is being worked in pure cold water 

The cloth that is taken from the fulling-machine must immedi- Teaslmg. 
ately he sriutched uniformly m all directions by hooks on a frame, 
so tiiat it may dry evenly without wrinkle or curl The frame 
may he placed in a hot-air chamber to hasten the drying, or the 
cloth may be allowed to dry under ordinary atmospheric conditiona 
In this operation a pile or nap is raised on the surface of milled 
cloth 'flie raising of tlie pile is effected by the agency of the 
flower-head of the teasle (Dipsaciis /icHonmi), which forms a cone- 
like spike covered with imbneat^ scales. These scales end m 
sharp, recurved hooks, possessed of high elasticity, combined with 
just fflifficient stiffness for the woik they have to do The use of 
these hooked teasles is to scratch the simace of the milled cloths, 
and getting entangled with minute surface fibres break these or pull 
ont fiieir ends, and so raise over the whole surface a fine hut un- 
equal nap. Formerly the teasles were set together in a flat frame, 
and by hand the workmen brushed them in a uniform mauEer over 
the whole surface of the tightly stretched cloth But this labori- 
ous handicraft has longbeen superseded by the use of the gig-nuU 
or dressing-machine This apparatus consists of a cylinder made 
to rotate at a high rate of speed The surface of the doth to he 
raised is, in a state of uniform tension, brought in contact with the 
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lerolTOig cylinder. An automatic arrangement m the machine 
legolates the lightness or closeness of contact of doth and teasles 

and op^ig up short fibres, and thus covering the 4rhole a 
nap. There are, however, several vaneties of pile desired in 
dressing woollea cloths, and a pile may be raised m a certain class 
of fabncs for a purpose guite the opposite of that for which other 
piles are formed Thus lu cloth dmssiug the object is to get a 
gtoy and smooth nop which quite covers and conceals tlie under- 
lying structore, while tweeds and similar goods ore teasled with the 
view of ultimately removing all pile from the surface and leaving 
the pattern of the doth well defined and free from aU hairiness 
Pile-dressed fabrics are raised by the wet method . that is, the 
doth to be operated upon in Ihe dressing-machine is first damped, 
and the nap so produced lies smooth, flat, and level in one direc- 
tion, covering the surface in much the some way as short hairs cover 
the skiu of an animal. Cloth raised dry, on the other hand, tbrons 
its fibre ends straight out from the doth, the action indeed being 
a kind of combing-up of all the more loose and open surface fibres 
so as to prepare them for being entirely cropped or shorn ofl in 
order to leave the fabnc with a clean, bore surface. Metallic teasles 
have frequently been suggested and to some extent employed os a 
substitute for the vegetable product, but hitherto such devices 
have not proved quite satisfactory. 

Cropping. The oj^mtiou of cropping was also formerly a handicraft, 
the worlmr using a huge pair of diears, and the employment 
demanded much dexterity and skill to produce a umfonn smooth 
pile or a well-cleaned sumce. It is now done with equd, rapidity 
and certainty by a machine which in. principle is the same as the 
lavm'mower. It consists of a cylinder armed with a senes of helical 
knives or cutters, the cylinder revolving with great velocity 
against the smooth stretched surface of the cloth, partly cut ‘ 

away and partly tearmg off the tips of the projecting fibres w_-. 

come within the range of its ledger-blades. Four hundred ycara 
before the practical introduction m this helical cropping TOft ohin e, 
it waa invented and proposed for modern use by Leonardo da VmcL 

Fresdng. 'With the view of ^vmg lustre to the finished cloth, it is, when 
taken from the cropping machine and brushed on the hrudiing 
machine to remove the flocks produced in shearing, wound tightly 
round a hugs drum, and boiled, or rather immersed in water 
heated to from ISO" to 180" F. , for three or four hours It is then 
unhand, the ends are reveised, winding first ou the roller the end 
which was on the outside in the previous boiling, and again boiled. 
Kaallyit is pressed in an hydraulie press, in winch the doth as 
heated either by the introduction of hot iron-plates between the 
folds or by forcing steam through it in the press, this last process 
adding to the aohdity and smoothness of the clo^ and devdopmg 
the lustre claraeteriatic of a well-finished fabric. 

Hanofac- The range and variety of cloliis and other textures made from 

tniBs in wool are exceedingly great. Under the heading of cloth mannfac- 

wool. turns, there may 'be enumerated, of piled t^lotba^ broad-cloth, 
doeskins, cassimeres, meltons, heavers, and friezes. Of cloths 
miUed and cropped Inire there are Venetians, sataras, and diagonala, 
which differ in the arrangements of warp and weft in the weaving. 
Tweeds, which form an important item, are cloths only dighiw 
fdted, posed dry, cropped, and prea^ The vanety of worsted 
dot^ is still gmter, embracing says, seiges, sateens, repps, 
marinas, mous^aines-de-hnne, tartans, camlets, Bussell cor^, 
aobotgs, Isatinge, ddaines, and Orleans doth. Hosiery forms 
St manufietaze apart, as do also the processes of making oai^ts, 
hlankds, Saonel^ sh^la, rugs, and vmippeis, curtain-cloths, and 
dptoa and mohair textures. 

As an iliudration of the advantages which have resulted from 
tibe application of machinery to the many and complicated pro- 
cesses of cloth manufacture, ft has beeu calculated V ^ ATwin 
that, vriisreas in the l7fli century the labour of more io,000 men 

was needed to produce in one day a ton of cloth from a ton of wool, 
that amoont or wori: now can be done in one day by about 1000. 

XESda. ^ Tfhesever civilized mankind dwell there is found wool produc- 
tion, with more or leas of woollen mauufhcture. This,£acfc not- 
wi th sia nd i ng y the cultivation of wool tends to become increasingly 
WBodaw with special localities, and from ago to age different 
. 

wit 


If extent during the century, though its movement as an 
of hsport has develd^ped grwtly in that interval, we T^^jy 
note mo vaat devdocments which have taken place in some 
inppjy. ifcl^mostrfthe wool, other than that from 
MfcTO En^d came from Spain, In 1810 

36? B was htooned from the Australian oolonm^ and now flic 
imports from these colonies reach 400,1)00,060 ft yearly, and the 
imports from Spain have dwindled to 1,700,000 ft. Similarly the 
quantity hrought from the Capo of Good Hope has grown from 
fljout SO, 000 ft m 1820 to 61,250,000 ft in 1886. The^wth and 
lu^uati^ la^e ^ ^| )ort8 from these and other regions are 
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isoo 

1810 

18S0 

>1830 

mo 

1850 

1860 

1870 

1880 

1886 

6,063 

6,692 

3,536 

1,648 

1,266 

440 

1,000 

2S 

1,680 

1,710 

413 

778 

6,118 

26,078 

21,813 

9,166 

9,064 

4,406 

7,1T4 

3,281 

167 

99 

1,907 

0,721 

39,018 

69,166 

176,081 

800,637 

401,420 

‘so 

83 

761 

6,709 

16,674 

82,785 

61,886 

61,267 

2,441 

8,478 

20,214 

11,148 

29,100 

84,697 

8,609 

10,914 

9,776 

32,306 

49,436 

74,826 

161,218 

268,250 

468,800 

616,998 


JmpiTta of Wool mto the United Kingdom from the Fnnaipal 
Countries, Foreign and Colonial [given in thousands of lbs ) 


Imports 
of wool 


The exports of raw wool have risen in fairly . , ^ 
to the unporis, springing up from 02,642,884 ft lu 1870 to of wool. 
811,902,741 ft in 1886, the average excess of the imports over the 
exports each year Mng from 200,000,000 to 280,000,000 ft. 

The following table exbbits the relative position and progress of Factory 
the principal textile manufretures m the Umted Elingaom at employ- 


Descriprion 

of 

Factories 

Persons Employed. 

Power Looms 

1888 

1866 

1870 

1878. 

1836 

1866 

1870 1878 

Cotton. 

WooUen. 

WonstecL. 

nax 

Sflk.. 

Totals 

269,104 

64S0S 

81,628 

43,887 

34,808 

879,218 

79,091 

87,794 

80,202 

60,187 

450,067 

125,130 

109,687 

129,772 

48,134 

482,908 

184,344 

130,926 

108,806 

40,985 

108,751 

2,160 

2,969 

1,714 

209 

298,847 

14,463 

88,966 

9,260 

7,680 

440,676 614,911 
48,140 66,944 
64,654 87,893 
85,800 40,448 
12,878 12,646 

428,400 

682,497 

862,700 

897,968 

115,798 

869,205 

601,148 712,242 




ifanu- 

faetured 

Goods. 

WooUen 

and 

Worsted 

Tarns. 

Total 

WooUen 

andWorstad 

Esports. 


Manu- 

factured 

Goods 

Woollen 

and 

Worsted 

Tama 

Total 

Woollen 

andWorsted 

Espoj-ts 


1630 

1830 

m40 

1850 

8,688 

4,728 

6,827 

8,688 

122 

452 

1,461 

6,686 

4,861 

6,780 

10,040 

1887 

1866 

1870 

1880 

10,708 

20,141; 

21,866 

17,266 

2,943 

6,100 

4,994 

8,846 

13,646 

26,241 

26,669 

20,610 



Quantities. 

Value 

Woollen and worsted yama. „ 

CoatlnsB, all wool ...» . ... 

Bo , mingled with other materials. 

Woollen stuffs . 

Wonted coatings . ... .... 

Worsted stofis. „ . _ .... 

{Iamiel& 

Carpets .. .. ... ..„ ... » .. 

Blankets.... . . . 

Hfrteiy . . .„. , 

Small wares and nnenumerated. 

Total 

Alpaca ana mohair yam . 

40,166,100 Ib 
17,175,900 yds. 
29,067,600 yds 
49,682,300 yda 

10.088.800 yds 
161,862,000 yds. 

10,926,000 yda 

12.080.800 yda 
1,578,913 pairs 

13,196]i00 lb. 

£8,970,206 

8,843,872 

8.682,913 

2,811,107 

1,832,072 

6,113,191 

416,807 

1,810,241 

646,676 

734,601 

794,689 

£24,664,714 

I £1,081,971 


The growth of the export trade from the Umted Kingdom m Export 
wooUeu and worsted manufactures from 1820 is exhibited lu the of manu- 
Bubjoined table (m thousands of pounds sterling) ~ factuies. 


The following is the detailed statement of exports from the 


Particular districts have attained a predomiuaut hold on certain Centres of 
branches of the manufacture, and with great tenacity the industnas industry, 
have dung for long psnods to the districts wbch have succeeded 
m fflrtahliahing a reputation for the branches they cnltivatei In 
this way the manufacturo of superfine broad-doths has been long 
aasodaM with the "West of England, specially with ’Wiltshire 
and Gloucestershire, and m that district the trade in fine doth 
is still chiefly centred. lu pomt of quantities produced, how- 
ever, end of pOTSona employed, the West B.id iu g of 'TorkshirB 
woollen doth districts far outstrip the West of England, and ore 
the true centres of all mduatries connected, with wod. Of wooUen 
cloths of dl kinds the towns of Leeds and Huddersfield are the 
most important producers. The shoddy trade has beeu specially 
develop^ at Eatiey and Dewshmy, and the numerous manufac- 
tures (H worsted have their piiuoiM centre iu Bradford and the 
populous distnot surrounding it, 'Horwich, at one time the capi- 
tal of worsted manufactures, and a large producer of shawls, tTifl-nV n 
to the immigration of Flemings, has eutoly lost its supremacy, 
prohshly owing to the superior coal facilities of yorkahire, but 
it is yet the seat of no inconsiderable wointed manufacture. The 
htsiery trade is developed chiefly m and around Leicestei^ and at 
Kflmamock tbe aUied knitting of bonnets is a specialty. Flannels 
and blankets are associated vnth Wales ; the carpet trade 'belougs 
princmally to Kidderminster, Halifax, Glasgow, and Kilmarnock. 

Shawls are made in Paisley, JJva, and Alloa in Scotland, knitting- 
yams being A largely developed industry lu the two last-menbonad 
towns. _ Tweeds are the special industry of Hawick, Galashiels, 

Dumfries, and Aberdeen, and also form an important part of the 
manu&ctures of Le^ds, { j. ) 
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"WOOLLETT, William (1735-1785), engraver, was 
born at Maidstone, of a family which came originally from 
Holland, on August 15, 1735. He was apprenticed to 
John Tmney, an engraver in Fleet Street, London, and he 
also studied in the St Martin's Lane academy. His first 
important plate was from the Niobe of Eichard Wilson, 
published by Boydell m 1761, which was followed in 
1763 by a companion engraving from the Phaethon of the 
same painter. After West he engraved his fine plate of 
the Battle of La Hogue (1781), and the Death of General 
Wolfe (1776), which is usually considered WooUett’s 
masterpiece. In 1775 he was appomted engraver-in- 
ordinary to George III ; and he was a member of the 
Incorporated Society of .^ists, of which for several years 
he acted as secretary. He died in London May 23, 1785. 

In Ilia plates, wlticli unite work with, the etching-needle, the 
dry-point, and the gi-avar, Woollett shows the gieatest iichnesa 
and variety of execution. In his landscapes the foregrounds are 
distinguished hy depth and vigour, the distances by the utmost 
tenderness, and. his rendering of water is particularly evcellent 
In his portraits and historical subjects the textures are varied and 
well disoriininated, and the mndonug of flesh is characterized by 
great softness and delicacy His woiks rank amon^ the great 
productions of the English school of enm-aving. Louis Fiman, in 
ms Qatalogiu Baisonni qf the Engraved tVorlcs of William. WooUett 
(1886), has enumerated 123 plates hy this engraver. 

WOOLSORTER’S DISEASE (Ajtthrax, Antskac- 
AEMiA, Charbon, or Malignant Pustule) is the term 
applied to a virulent acute malady occasionally occurring 
in workers in the wool or hair, as well as in those 
handling the carcases, of ammals, chiefiy sheep and oxen, 
which had been affected with splemc fever. The disease, 
as it IS seen in animals, has been described in the article 
Muekain {gv.). The present notice refers only to the 
malady in man. 

For many years cases of sudden death had been 
observed to occur from time to time among healthy men 
engaged in woollen manufactories, particularly m the 
work of sorting or combing wool In some instances 
death appeared to be due to the direct inoculation of 
some poiaonons material into the body, for a form of 
malignant pustule was observed upon the skin , but, on 
the other hand, in not a few cases without any external 
manifestation, symptoms of blood-poisoning, often proving 
rapidly fatal, suggested the probability of other channels 
for the introduction of the disease. 

In 1880 the occurrence of several such cases among 
woolsorters at Bradford, reported by Dr Bell of that 
town, led to an official inquiry by the Local Government 
Board, and an elaborate investigation into the pathology 
of the disease was at the same time conducted at the 
Brown Institution, London, by Professor Greenfield. 

Among the results of this inquiry it was ascertained — 
(1) that the disease appeared to be identical with that 
known hy the name of splenic fever or anthrax occurring 
among ^eep aud cattle, (2) that in the blood and 
tissues of the body was found in abundance, as in the 
disease in animals, the lactllus aniJiracis^ which is held 
to be the infecting agent in communicating the malady ,* 
and (3) that the skins, hair, wool, &c., of animals dying of 
splenic fever retam this infecting organism, which, 
under certain conditions, finds ready access to the bodies 
of the workers. 

Two well-marked forms of this disease are recognized, 
external anthrax and internal anthrax. In external anthrax 
the infecting agent is accidentally inoculated into some 
portion of skin, the seat of a slight abrasion, often the 
hand, arm, or face A minute swelling soon appears at 
the part, and develops into a vesicle containing serum 
or bloody matter, aud varying in size, but seldom larger 
than a shiUing. This vesicle speedily bursts, and leaves 
an ulcerated or sloughing surface, round about which are 
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numerous smaller vesicles which undergo similar changes, 
and the whole affected part becomes hard and tender, 
while the surrounding surface participates in the inflam- 
matory action, and the neighbouring lymphatic glands 
are also inflamed This condition, termed mabgnant 
pustule, is frequently accompanied with severe constitu- 
tional disturbance, in the form of fever, delirium, perspirar 
tions, together with great prostration and a tendency to 
death from septiceemia, although on the other hand 
recovery is not uncommon It was repeatedly found that 
the matter taken from the vesicle during the progress of 
the disease, as well as the blood in the body after death, 
contained the hacilliis anthraciSf and when inoculated 
into small ammals produced rapid death, with all the 
symptoms and post-mortem appearances characteristic of 
splenic fever. 

In internal anthrax there is no visible local mani- 
festation of the disease, and the infecting material appears 
to gam access to the system from the air charged with it, 
as in rooms where the contaminated wool or hair is 
unpacked, or again during the process of sorting The 
symptoms usually observed are those of rapid physical 
prostration, with a small pulse, somewhat lowered tem- 
perature (rarely fever), and quickened breathing. Exam- 
ination of the chest reveals inflammation of the lungs and 
pleura In some cases death takes place by collapse in 
less than one day, while in others the fatal issue is 
postponed for three or four days, and is preceded by 
symptoms of blood-poisonmg, including rigors, perspira- 
tions, extreme exhaustion, &c. In some cases of internal 
anthrax the symptoms are more intestmal than pul- 
monary, and consist in severe exhausting diarrhoea, with 
vomiting and rapid sinking. Recovery from the internal 
variety, although not unknown, is more rare than from the 
extern^ and its most striking phenomena are its sudden 
onset m the midst of apparent health, the rapid develop- 
ment of physical prostration, and its tendency to a fatal 
termination despite treatment. The post-mortem appear- 
ances in internal anthrax are such as are usually observed 
m septicsemia, but in addition evidence of extensive 
inflammation of the lungs, pleura, and bronchial glands 
has in most coi'es been met witL The blood and other 
fluids and the diseased tissues are found loaded with the 
ladlhis anthraas, and inoculation experiments, such as 
those already referred to, produced similar results. 

Treatment in this disease appears to be of but little 
avail, excejit as regards the external form, where the 
mah^aut pustule may be dealt with early by strong 
caustics to destroy the affected textures. For the relief 
of the general constitutional symptoms, quinine, stimulants, 
and strong nourishment appear to be the only available 
means, preventive measures in woollen manufactories, 
the disinfection of suspicious roatensd, or the wetting of 
it before handling, is recommended as lessening the risk 
to the workers 

WOOLSTOH, Thomas (1669-1731), English deist, 
born at Horthamptou in 1669, was thesgn of a "reputable 
tradesman,” entered Sidney College, Cambridge^ in 1686, 
studied theology, and was made a fellow of his college. 
Whiston states that he " was in his younger days a clergy- 
man of very good reputation, a scholar, aud well esteem^ 
as a preacher, charitable to the poor, and beloved by all 
good men that knew him.” After a tirae, by the study of 
Origen, he became possessed, to fanaticism bordering on 
insanity, with the notion of the importance of an allegorical 
interpretation of Scripture, aud advocated its use m the 
defence of Chnatianity both in his sermons and in his first 
book, The Old Apology for the Truth of the Christian 
Religion against the Jews and Gmhles Revived (1705). For 
many years he published nothing, and was left to pursue 
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his allegorical fancies in peace. But in 1720-21 iliB 
publication of letters and pampMets in advocacy of his 
notions, with open challenges to the clergy to refute them, 
brought him into trouble. It was reported that his mind 
was disordered, and Whiston states that his college allowed 
Tiim hia fellowship, though not in residence, on account of 
his illness, but that when he appeared at college to prove 
that he was well he was ordered to go into residence On 
his refusmg to do this his fellowship was taken from him. 
(1721 ) Whiston interceded for him in vain, “ the clamour 
against him running so high.” In the “ Life ” prefixed to 
the collected edition of his works, his non-residence is de- 
scrihed as only “a pretence for depriving him.” Brom 
1721 he lived for the most part m London, on an allowance 
of JB30 a year from his brother and other presents. He 


the clergy and the advocates of the literal sense of Scripture. 
TTih influence on the courae of the deistical controversy 
commenced with his book, The Moderator between an 
Infidel and an Apostate^ or the Controversy between the 
Andior of the Discourse of the Orounds and Measons of the 


Set in a Clear Light (1725, 3d ed. 1729). The “infidel” 
intended was Anthony CoUinB, who had maintained in his 
book alluded to that the Hew Testament is based on the 
Old, and that not the hteral but only the allegorical sense 
of the prophecies can be quoted in proof of the Messiahship 
of Jesus. Woolston interposed as umpire in the contro- 
versy thus started, and, passing from the evidence from 
prophecy, which alone ha allow^ opened the great debate 
on the evidenlial value of the miracles of Christ. He 
denied absolutely the proof from miracles, called in ques- 
tion the fact of the resurrection of Christ and other miracles 
of the Hew Testament, and maintained that they must be 
interpreted allegoricaliy, or as types of spiritual things. 
Two years later he commenced a series of Discourses on 
the same subject in which he applied the principles of Ms 
Moder<dor to the miracles of the Gospels in detail The 
Dixourxs, 30,000 copies of which were said to have been 
sold, were six in. number, the firat appearing in 1 727, the next 
five 1728-29, with two D fences in 1729-30. The pub- 
lication of the Moderodxyr (hew upon him a prosecution by 
theattomey-general in 1726 for blasphemy andprofaneness, 
which was suspended in consequence of Whiston’s interces- 
sion. But the appearance of the first four of his Discovrses 
caused the renewal of the prosecution, and on March 4, 1729, 
the trial ended in his being found guilty of the alleged 
lariiiaa- He was sentenced (Hov. 28) to pay a fine of £25 
foreadh of tibe first four Discourses^ with imprisonment till 
paid, and also to a yearis impc^nment and to give secunly 
for his good behaviour during life, namely, to be bound 
Mmself in a recognizance of £20.00 and two secunties of 
£1000 each, or four of £500 each. He failed to find this 
security, and remained in Confinement until his death, 
though he mitigated its severity by purchasing the liberty 
of the rules of the King’s Bench. Dr Samuel Clarke 
solicited at court for hia release, but Woolston’s death 
anticipated any results of his efforts. He died in prison 
January 21, 1731. 

In Ms attack cnthe miracles Woolston does not raise the 
philosophical question of their possibility, bat confines himsrif to 
the task of seehng to prove that the accounts of them as girra 
in the Gospels are, when taken literally, full of contradicfions, 
absurdities, and incredibilities, and that they must therefore ho 
interpreted as allergory, and emWema of Christ’s more mysterious 
work. In his view, however, that work of Christ ap^rs to be 
nothingpiore than to teach the mystical sense of the Old Testament, 
the beS part M which' is the ” simple golden religion of nature.” 
He evidently had formed to himseu no clear theory of the origin 
of the accounts of the mimcles, sometimes ascribing them to the 
fancy of the writers, sometimea to dehberate invention, and he does 
not seek to harmonise any such view of them rrith their emblem- 


atio character, of which he is such a fanatical advocate. Whiston 
remarks, probably with truth, “When Woolston died he hardly 
knew himself whether he bebeved the Christian religion or not ’’ 
Though it cannot be demed that he anticipated, in some of his 
cntuSms of the details of the miraculous narratives, many points 
mpfln urged by Keimorus, Strauss, and others, he nowhere e^bibits 
the least soundness of judgment, historical sense, or consistency of 
thonghi^ while his language and illustrations are coarse and offensive 
in the extreme. 

Upwards of sixty more or less weighty pamphlets appeared m 
the next few years in reply to his Modefraior and Discourses ^ As 
amongst the abler and most popular of them may be mentioned 
Dr Z Pearce’s The Miracles of Jesus Vindicate, 1729 , Sherlock’s 
TheTryalofthe Witnesses of the Besurrection of Jesvs, 1729, ISthed. 
1765 j and Lordner’s Vindication of Three of Owr Sammies Miracles, 
1729, Lardner bemg one of those who did not^prove of the prose- 
cution of Woolston (see Lardner’s Life by Elppis, in Lardner’s 
WcrJes, voL i ) 

Sea Life of Woolrton prdbced^t o JM b Worfo 
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WOOLWICH, a parliamentary borough and garrison 
town of Kent, England, is situated chiefly on the south 
bank of the Thames, on the declivity of Shooter’s Hill, 
which slopes downwards to the river, 10 miles from 
Charing Cross by rail and 12 by steamer. The town is 
irregularly built, with narrow streets, and for the most 
part mean-looking houses. The spacious level at the 
summit of the hill is known as Woolwich Common. The 
feature of Woolwich is the Boyal Arsenal, at which the 
number of men usually employed is about 10,000. It 
ocfjupiea an area of 333 acres, and includes four depart- 
xnents : — the royal gun factories, employed in the manu- 
facture of rifled wxought-iron and steel ordnance, the 
principal divisions being the rolling and puddl in g furnaces, 
the coiling mills, the boridg mills , the tanneries, and the 
steam-hammers, including one of 40 tons; the royal 
carriage department, for the manufacture of gun carriages, 
pontoon trains, baggage and store waggons, and ambulances 
for the sick and wounded , the royal laboratory department, 
for the manufacture of shot and shell, caps, fuzes, &c ; and 
the ordnance store department of the army, for the supply 
of every kind of military equipment. Separated from the 
other portions of the arsenal are the laboratories for the 
manufacture of rockets and cannon cartridges The Eoyal 
Artillery Barracks, facing the Common, originally erected 
in 1776, has been greatly extended at different times, 
and now consists of six ranges of brick building, each over 
400 feet in lengtL It includes a church in the Italian 
Gotiiic style erected in 1863, a theatre, and a library of 
40,000 volumes in connexion with the officers’ mess room. 
Opposite the bmracks is the memorial to the officers 
and men of the royal artillery who fell in the Crimean 
War, a bronze figure of Victory cast out of cannon cap- 
tured in the Crimea Hear the barracks is the Boyal 
Artillery Institution, with a fine museum and a lecture 
bft Tl. On the western side of the barrack field is the 
Eoyal Military Repository, where all officers of artillery pass 
a term of instruction. Within the Repository enclosure la 
the Rotunda, originally erected in St James’s Park for the 
reception of tiie allied sovereigns in 1814, and shortly 
afterw'ards transferred to its present site It contains 
models of the principal dockyards and fortifications of the 
British empire, navM models Qf all dates, and numerous 
specimens of weapons of war from the remotest times to 
the present day. On the Common is the Royal Military 
Academy, where cadets are trained for the artillery and 
engineering services, erected in the castellated style from 
the design of Sir R. Wyatville in 1801. Within the 
grounds is a memorial erected to the prince imperial of 
Fmnce, for two years a student in the academy; while near 
the Rotunda is a monument erected in 1882 to the memory 
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of tlie members of the royal artillery wbo fell in the Zulu 
and Afghan wars of 1879. In addition to the great 
barracks of the royal artillery there are a number of other 
barracks, and a permanent camp of huts At the south- 
east extremity of the Common is the Hubert mihtary 
hospital. The parish church of St Mary Magdalene was 
rebuilt, in 1726-29, near the site of the old one dating from 
before the 12th century. The other parishes are Holy 
Trinity, St John the Evangehst, and St Michael’s and All 
Angels. The Gbldsmiths’ almshouses, originally founded 
by Sir Martin Bowes, who was lord mayor of London in 
1545, and rebuilt in 1771 by the Goldsmiths’ Company, 
are (1888), on the appropriation of the charity to pensions, 
to be purchased by the trustees of the present parochial 
almshouses, budt by private benevolence Behind the 
Eoyal Military Academy is a mineral well, “ the Shooter’s 
Hill waters ” of Evelyn Near Woolwich Common there are 
brick and tile kilns and sand and chalk pits. In the 
neighbourhood are extensive market-gardens The town is 
governed by a local board of health, and is within the juris- 
diction of the central criminal court and the metropohtan 
pohce The population of the entire parish of Woolwich 
(area 1126 acres) in 1871 was 35,557 and in 1881 it was 
36,665. The population of the district now included in 
the parliamentary borough, which comprises the parishes 
of Woolwich, Eltham, and Plumstead, was 74,963 in 1881. 

"Woolwich (Wulewich) is mentioned m a grant of land hy King 
Edward m 964 to the abbey of St Peter at Ghent In Domesday, 
where the manor is mentioned as consistmg of 68 acres of land, it 
is named Hulviz The Roman Wathng Street crossed Shooter's 
Hill, and a Roman cemetery la supposed to have occupied the 
site of the Royal Arsenal, numerous Roman urns and fragments of 
Roman pottery having been dug up m the neighbourhood Wool- 
wich seems to have been a small fishing village until in the 
beginning of the 16th century it rose into prominence as a dock- 
yard and naval station. There is evidence that ships were built 
at Woolwich in the reign of Henry VII , but it was with the 
purchase by Henry VIII of two parcels of land in the manor of 
Woolwich, called Boughton’s Docks, that the foundation of the 
town’s prosperity was laid, the lannchmg of the Harry Qrftce 
de Dieu,” of 1000 tons burden, making an epoch in its history 
Woolwich remained the chief dockyard of the English navy until 
the introduction of iron ship building, but the dockyard was 
finally closed in 1870. The town has been the hoadquartars of 
the royal artillery since the establishment of a separate branch of 
this service in the reign of George I. An arsenal existed at Woolwich 
in the reign of Henry VII., and the laboratory is mentioned in 
1696. On account of an explosion at Moorfields, the gun foundry 
was removed to Woolwich in 1716, hut the establishment was of 
minor importance until the commeneement of the Napoleonic wars 
In 1860 the arsenal was greatly extended. Formerly Woolwich 
was included in the parliamentary borough of Greenwich, hut 
in 1886 it was made a separate borough returning one member 

WOONSOCKET, a town of Providence county, Khode 
Island, United States, on the Blackstone river, 16 nriles 
from Providence and 37 from Boston. The surroundmg 
country, which is fertile, is devoted to market-gardening 
and dairying. There are 64 miles of streets, popu- 
lation (11,627 in 1870) was 16,050 in 1880, being nearly 
half of foreign birth, a fact explained by its extensive 
manufactures. The principal industries are the manufac- 
ture of cotton and woollen goods; of the latter Woon- 
socket produces more than any other city in the United 
States, while in the former industry it is excelled by few. 
Its importance as a manufacturing town is due to the 
magnificent water-power within its limits, 

Plate WOKCESTEE, a midland county of England, of a very 
SVL irregular shape, and of cunous arrangement. Some of its 
parishes are detached from the county, while portions of 
other counties extend within its boundaries. It is bounded 
on the N. by Staffordshire, E. by Warwickshire, S by 
Gloucestershire, W. ty Herefordshire, and N.W. hy Shrop- 
shire The greatest length from north to south is 34 miles, 
and its breadth 30 miles. The area is 472,453 acres, or 
about 738 square miles. 
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Surface and Geology. — The surface consists of very fine 
and picturesque hills and well-watered and fruitful valleys, 
and the county is certainly one of the fairest and most 
picturesque in Euglaud. Its finest hills are the weU- 
known Malvern Hills on its south-west border, the 
Abberley Hills running north from them, the Lickey and 
Clent Hills m the east, and in the south the Bredon Hihs, 
which are a continuation of the Cotswolds. The prmcipal 
rivers are the Severn, which is navigable, and runs through 
the county from north to south ; the Stour, which joins 
the Severn at Stonrport; the Teme, which enters the 
county at Tenbury, receives the Kyre and the Leigh, 
and falls into the Severn below Worcester; and the 
Warwickshire Avon, which joins the Severn at Tewkesbury 
The valley of the Severn is appropriately named the Vale 
of Worcester, and that of the Avon the Vale of Evesham, — 
the latter being generally considered one of the loveliest 
valleys in England. The nvers are well stocked with fish, — 
salmon, troul^ grayling, shad, and lampreys being found 
in most of them. 

The chief geological formation of the county is the 
Tnassic, and a hne running north and south through the 
Malvern Hills and the Forest of Wyre coalfield would 
divide the hard and ancient Palaeozoic strata from the 
softer and more recent Mesozoic. Black shales, of about 
1000 feet thick, rest upon the Hollybush sandstone near 
BransiU Castle , and the Silurian formation extends west 
of the Malverns as far as Abberley. The sandstone 
known as May Hall exists in the south-west, reaching 
the Herefordshire Beacon; fossils are often found in it 
To the west of Kaggedston and Midsummer Hills the 
Cambrian formation extends ; this also is fairly rich in 
fossils. There is but httle of the Old Bed Sandstone in 
the county, but the Carboniferous formation extends from 
the Forest of Wyre coalfield to the Abberley Hills, and 
from Bewdley to the western limits of the county. The 
Permian formation is found near Hartley, Abberley, 
Bewdley, and the Clent Hills, while red marls and sand- 
stones of the Triassic period constitute about three-fourths 
of the county. At Droitwich and in the Vale of Evesham 
limestones and a bluish clay exist; and m the gravels 
deposited by the Severn and the Avon the remains of 
extinct nifl.Tnm».la have been found. 

Clmats wnd Agrwfulture.—Th.b climate is ^nerally equable 
and healtliy, and ts very favourable to the cultivation of fniit, 
vegetables, and hops, for which ‘Worcestershire has long held a 
high reputation, the red marls and the rich loams which are so 
prevalent bemg good both for market gardens and tiUage. Its 
agncnltoral production consists pnncipally of wheat, barley, beans, 
fmit; and hops, in the cultivation or whicli great care and skill 
ai-e employed. The large and well-stocked orchards, the picturesque 
hop fields, and the wonderMly productive market gardsns are 
the piide of the county, and one of the most attractive objects 
to all visitors. According to the agricultural returns for 1887, 
the area under cultavation was 401,936 acres, distiihated as 
follows —com crops, 90,736; green crops, 32,709, clover and 
rotation grasses, 31,519; permanent pasture, 232,998; flax, 2, 
hops, 2828, and fallow, 11,146 The area under orchards was 
18, 687 acres; market gardens, 3525 ; and nursery grounds, 886. In 
1881 — the latest return — ^there were 18,871 acres under woods and 
plantations. The number of horses in 1887 was 20,249, of which 
14,166 were used solely for agriculture, cows in milk or calf, 
27,808; other cattle, 88,472, sheep, 174,871, of which 75,066 wem 
under one year , pigs, 33,696. 

According to the landowners’ return of 1872-3, the total number 
of piopnetois m the county was 21,804, possessing 441,060 acres, 
with a gross annual estimated rental of £1,685,786. Of the owners, 
only 5796 possessed one acre or upward There were also 3415 
acres of waste land. The following are the names of the larger 
landowners '—earl of Dudley, 14,699 acres; earl of Coventry, 
13,021, Earl Beauchamp, 10,624, Lord Windsor, 8519; Harry 
F. Yemon, 7448 ; Earl Somers, 8266 , Lord Lyttelton, 5908 ; the 
Ecclesiastical Commissioners, 6213; R. Berkeley, 4812; Duo 
D’Aumale, 4604; Sir John Pakington, 4868; Lord Nortbwick, 
4315 , and Sir F. Wmnington, 4196 

Ivdusbnea — Agncultnre in its various hranches is the principal 
XXIV. — 34 
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industry of the comity. Its mineral wealth consists of coal, iron, 
and salt ; and a considerable number of people find employment in 
the quarries of limestone around Pershore and Evesham, and at 
other quarries of freestone and flagstone. There is not much 
mining in the county ; the largest number of artisans are employed 
in the various hardware trades, as the making of nails, at Halesowen 
and the neighbouring vDIages, and of needles at Eedditeh, Astwood 
Bank, and elsewhere. Grlass is largely produced at Dudley and 
Stourbridge. "Worcester is famous for its iioreelain, its gloves, and 
its coaeh-buil^ng, and Kidderminster for its carpets. The salt 
■works at Droit-ulch are as old as the Koman occupation, and there 
are others at Stoke. There are a large variety of other trades, 
including crate making, coke burning, alkali, vinegar, and vitriol 
works, button making, leather staining, paper making, and tanning. 

Communication . — The county is avoU provided with railways and 
canals. The roads are good, and the means of intercourse and 
communication are excellent. 

AdnvinUtration caid Pqpufcrri’o/j.— Worcestershire comprises five 
hundreds (Halfshire, Hoddingtree, Oswaldslow, Pershore, and 
Blackenhurst), the city of Worcester, and the municipal boroughs 
of Beivdley, Droitwich, Dudley, Evesham, and Kidderminster. 
There are eleven market towns. The city of "Worcester has a 
separate court of quarter sessions, and a commission of the peace, and 
all the boroughs have commissions of the peace. It is in the Oxford 
circuit ; the assizes as well as quarter sessions are held at "Worcester. 
There is one court of quarter sessions in the whole comity, and there 
are sixteen petty sessional divisions. The shire contains 243 civil 
parishes, and is mostly in the diocese of "Worcester hut partly in 
that of Hereford. The principal places besides the city of Worcester 
are Bewdley (population 3 OSS in 1881), Bromsgrove (12,813), Droit- 
wieh (3f61), Dudley (46,252), Evesham (5112), Halesowen (7763), 
Kidderminster (24,270), Oldbury (18,841), Kedditch (9961), Stour- 
bridge (9757), and Tenbrny (2083). 

By the Eedistrihution Act of 1885, the county was divided into 
three parliamentary boroughs and five county divisions. The 
boroughs, each returning one member, are Dudley, Kidderminster, 
and "IToreester; the county divisions are West (Bewdley), East, 
South (Evesham), Mid (Droitwich), and Hortli (Oldbury). The 
population in 1861 was 307,397; in 1871, 338,837; and in 1881, 
380,283 (males 184,205, femries 196,078). The number of persons 
to an acre -was 0 ‘80, and of acres to a person 1 '24. 

Eistory . — WorcestersMre was not a district of much importance 
in the days of the Koman occupation of Britain. By ocenp'viug 
Gloucester the Romans held the valle’V of the lower Severn,” and 
thence their roads ran ^Hereford, and not till Ericonmm ( Wroxeter) 
on the side of the Wrekin did they regard the Severn valley as again 
habitable. TJiis was due to the fact that the greater part of the 
district now contained in W^orcestersliire was forest and jungle, not 
in-viting occupation to the colonist. Here and there the Eomans 
held a military outpost, as at Worcester, keeping on the east aide 
of the river ; hut the -west side was left to the Britons, who found 
a home on the summits of the Malvern Hills. It was long before 
the English invaders thought the Severn valley worthy of their 
arms ; but in the beginning of the 7th century the tribe of the 
Hwiccas was in possession of the lands now eontaiiiedm "^arwiek- 
shire, IVorcesteisliire, and Gloucestershire. The Hwiccas formed 
part of the Mercian kingdom, and when Archbishop Theodore 
uudertook 'the ecclesiastical organization of England he set up at 
Worcester a bishop of the Hwiccas, and the diocese of Worcester 
continued to mark the limits of the Hwiccan territory till Henry 
VIII. founded the separate see of Gloucester. 

The church was the main instrument of civilization in "Wor- I 
cestershire. The abbey of Evesham was the centre of agricultural 
life along the valley of the Avon ; the priory of Malvern began the 
clearing of the forest AvMch reached from the hfik to the Severn. 
Many other religious houses were spread over the county. There 
were no great barons, as much of the land was given in early times 
to tlie dtuTclij aiid mucli ooiisistcd of forest whieli was only slowly 
clfiar^. The bishop of Worcester was the undoubted head of the 
district, and provided for its defence. The chief historical event 
connected with the county in the Middle Ages, the battle of 
Eve^am, was owing to the fact that Walter de Cantiliipe, bishop 
of W oreeater, was a firm friend and adherent of Simon de Montfnrfc 
in Ms opposition to the misgovernment of Henry III. When Earl 
Simon had seized the king’s person in the battle of Lewe^ the 
chief opposition to his government was raised by the lords marchers 
on the Welsh borders. Simon went to Hereford for the purpose 
of redncicg them to submission ; but Edward^s escape from 
captayity gave them a leader, and awakened the hopes of 
royalhts. Simon sent for reinforcements, but his son was sur- 
prised and cut off at Kenff worth. Ignorant of the fact, bat afraid 
to wait any longer lest the passage of the Severn should be closed 
if'amst him, Simon withdrew to the friendly territory of Hie bishop 
if Worcester, and took up his abode in the abbey of Evesham. 

I hero in 1265 he was surprised by Edward, and died fightma- a 
lopeless fight. s 

As "Wales became more settled, Worcester developed its trade: 


slowly. From early times the salt mines at Droitwich were worked, 
and a “ salt-way ” was made for the cairiage of their produce. A 
trade with Wales and Bristol Avas established, and clothiers sent 
their ■wares from Bewdley and Worcester down the Severn. The 
dissolution of the monasteries affected very seriously a district 
which was so closely connected ■with the church, and it rvas 
some time before it recovered from the shock which its social life 
then received. In the great ci'vil war "Worcestershire, in common 
with the west of England, Avas Royalist, and suffered considerably 
from the Parliamentary forces. In 1651 Charles II. with the 
Scottish army marched to Worcester, where he was Avelcomed 
by the citizens. CromAA'ell folloAved, and took up his prosition on 
the Red Hill just outside the city gates. Lambert succeeded in 
passing the Severn at Upton, and drove back the Royalist troops 
to the neighbourhood of "Worcester, on the other side of the 
Severn. Charles determined to take advantage of this division of 
the Parliamentary army on the tAvo sides of the river, and made an 
attack on Cromwell’s camp. At first lie ■was successful, but Crom- 
■well w'as reinforced by Lambert’s troops from the other side in time 
to drive back Charles’s foot, who Avere not supported by the Scottish 
horse. Their rout Avas complete ; Charles managed to escape into 
the city, where he escaped in disguise, and began his adventurous 
journey to Boscohel. Since that time Worcestershire has pursued 
a course of peaceful development. 

See Nash, Eistory qfWorcesiersMrei^ vols. fol., 1799) ; Cliam'bers, BiogmpMeal 
llimratims of ITorcesto’^liire (1820) ; Tiuhevville, 'iYomstmUre in the 19th 
Century (1852); Allies, mid Folk-Lore of IVorcestershire (1852), and 

Noake, Guide to Worcestershire (186S). 

WOKCESTEE, an episcopal city, municipal and parlia- 
mentary borough, the capital of the above county, and a 
county of itself, is situated on the eastern bank of the 
Severn, 120 miles from London by rail, and a little over 
26 from Birmingham. 

The pxiacipal building and chief glory of the city is the 
cathedral. The see was founded by the advice of Arch- 
bishop Theodore in 673, though, owing to opposition on the 
part of the bishop of Lichfield, it Avas not finally established 



till 780. In its formation the tribal division was followed^ 
and it contained the people of the Hwiccas. The bishop’s 
church of St Peter’s, with its secular canons, was absorbed 
by Bii^op Oswald into the monastery of St Mary. The 
canons became monks, and in 983 Oswald finished the 
huildmg of a new monastic cathedral. After the Norman 
Conquest the saintly bishop of Worcester, Wulfstan, was 
the only English prelate who was left in possession of his 
see. He so far adopted Norman customs as to undertake 
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the building of a great church of stone according to the 
Normaa pattern. In 1088 an incursion of the Welsh 
stopped has labours for a time, but in 1094 he held a 
synod in the crypt Of the work of Wulfstan, the outer 
walls of the nave, aisles, a part of the walls of the tran- 
septs, some shafts, and the crypt remain. The crypt is 
apsi^, a style of which there are only four examples in 
England — ^Winchester, 1079 ; Worcester, 1084, Glou- 
cester, 1089 , and Canterbury, 1096. Wulfstan’s building 
seems to have extended no farther than the transepts, but 
the nave was continued, though much of it was destroyed 
by the fall of the central tower in 1 1 76. In 1 203 Wulfstan 
was canonized, aud the monks, growing richer by the 
offerings at his shrine, fimshed the cathedral in 1216. 
Soon ^ter this date they built a lady chapel at the east 
end, extending the building by 60 feet , then they were 
so satisfied with their new work that the choir was rebuilt 
to match in the Early English style The nave was 
similarly remodelled in the 14th century, the north side in 
the Decorated, the south side in the Perpendicular style 
The building is cruciform, and is without transept aisles, 
but has secondary transepts to the choir. The tower is in 
the centre, and is 162 feet high There is an interesting 
chapter house of Late Herman architecture, a round build- 
ing with its atone roof supported on a central pillar. The 
refectory is a fine room of Decorated architecture, and the 
cloisters are Perpendicular. The cathedral was very much 
out of repair m 1857, when the restoration was undertaken 
by the cathedral architect, Mr Perkms, in which most of 
the work of previous generations was wholly swept away, 
and in some important particulars replaced by conjectural 
work of Early English style. The cost was about £100,000, 
raised principally by pubhc subscription, though for four 
years the dean aud chapter had provided the funds 
required. 

In the cathedral are several good monuments and 
monumental effigies. That of King John, in the choir, is 
the earhest sepdchral effigy of an English king in the 
country There is an altar tomb, in a chantry chapel, of 
Arthur, prince of Wales, son of Henry YIL, who died in 
1503 There are also monuments of John Gauden, the 
bishop who wrote Icon Basdike^ so often attributed to 
Charles L, of Bishop Hough by Eoubillac, and of Idrs 
Digby by Chontrey There are many other monuments ; 
and in the north alley of the cloister is a stone on which 
is cut the sad and significant word “ Miserrimus,” and 
nothing more — a tragedy in a single word. 

There are elevenpariah churdiesin the city • — Bt Helen’s, 
the oldest, was rebuilt in 1820; St Albans, ancient, 
partially restored m 1850 ; AllSainiB, built in 1740, which 
contains a peal of ten bells; St Aiidrew’s, repewed in 
1850 ; St Hicholaa, begun in 1728 and finished in 1730; 
St Martin’s, erected in 1772, St Swithin’s, in 1736; St 
Peter’s, dating from 1686, which has annexed to it the 
ohapelry of Whittington, St hlichael’s, in Bedwardine, 
modem; St John’s, Bedwardme, made a parish church in 
1371; and St Clement’s, built in 1823. In 1874 a parish 
was formed out of Clames, named the Ty tiling, and in 1876 
the church (St Mary Magdalene) was huilt ; St Paul’s was 
built in 1837, and constituted a separate parish in 1844; 
St George’s, built by subscription in 1830, was made a 
parish out of Qaiues, in 1862 , Holy Trimty, erected in 
1865, was formed a parish in 1866. There are also a 
Boman Gathoho chapel and places of worship for ail 
descriptions of Dissenters. 

There are no remains of the old castle of Worcester ; it 
adjoined the monastery so closely that Kang John gave 
its yard to the monks, and after that time it ceased to be 
a stronghold. The Gommandery, founded by St Wulfstan 
in 1095, IB one of the “rarest specimens of early house 


architecture in existence.” The hall contains an open 
timber roof of the time of Henry YIL, “a good bay 
window, a fine door, the projecting canopy of the dais, a 
music-screen and gallery, and some fragments of stained 
glass ” The cathedral grammar school, founded by Henry 
ATIL in 1541, occupies the refectory of the old monastery, 
which has just been restored by Mr Christian, and has 
many interesting architectural features. 

The guild-hall, built in 1723, is an admirable building 
in the Itahan style , it contams a portrait of George III , 
painted by Sir Joshua Reynolds, and presented by the 
king to commemorate his visit to the city at the triennial 
musical festival m 1788. The corporation possess some 
very interesting old charters aud manusenpts, and good 
mumcipal regalia. The sliire-hall, erected in 1835 at a 
cost of £35,000, 13 a fine stone building in the Ionic style, 
with a portico supported by six fluted columns. The 
county jail, built in 1809 at a cost of £19,000, was 
entirely reconstructed on the separate prmciple in 1860, 
at a further cost of £24,000 The infirmary was built 
m 1770, the dispensary in 1822, and the ophthalmic insti- 
tution in 1866 There is a museum of natural history, 
and a free hbrary was opened lu 1881. Worcester has long 
been famous for several important branches of industry. 
The Clothiers’ Compauy possess a charter granted by Queen 
Elizabeth ; but the great industries are now the manufac- 
ture of gloves and of porcelam. A company of glovers 
•sms incorporated in 1661; it is principally occupied with 
the making of skin gloves, in which the skins of deer, 
sheep, lambs, goats, aud kids are used. The manufacture 
of porcelain was introduced by Dr Wall, a Worcester 
physician, in 1751 (see voL xix p. 642). The materials 
employed are china clay and china stone from Cornwall, 
felspar from Sweden, fire-clay from Stourbridge and 
Broseley, marl, flmt, and calcmed bones. PicMea and 
sauces are among the notable productions of the city* 
and among its other trades are those of carriage making, 
rope and twine spmning, boat and barge building tanning, 
and the production of chemical manures and of cider and 
perry. 

The charities of Worcester are numerous, and include 
St Oswald’s hospital, Hash’s almaboases, Wyatt’s alms- 
houses, the Berkeley hospital, Gonlding hospital, Shew- 
nug’s hospital, Inglethorpe’s almshouses, Waldgrave’s alms- 
houses, Moore’s blue-coat school, Queen Elizabeth’s charity, 
and others, which produce an annual income of more than 
£10,000. The population of the city and municipal 
borough (area 1263 acres) in 1871 was 33,226 and in 
1881 it was 33,956. The populatiou of the parliamentary 
borough (area 3266 acres) in 1871 was 38,116 and in 
1881 It was 40,354. 

Among the charters still preserved in the guild-haU. le one of 
Eiehard 1 dated Noveniber 12, 1189, which grants to tho tnrgesaea 
to hold of the king and las heirs the town of Worcester at a yearly- 
rental of £24. In the rtign of Phihp and Mary the town was 
raised to the dignity of a city, and this with other pri-vileges was 
oonfinned hy Elizabeth m 1B58 ; and in 1622 James I. granted a 
charter ordaining that the city shall he a free aty of Itsaif, and a 
county separate from all oljier counties From the time of Edward 
I. until 1885 Worcester returned two membera to parliament, hut 
tie number was then reduced to one Jfunioipally -the city la 
divided into five wards. The comity assizes aifeheld luthe cily, 
as are also the quarter seasions, the county court, the borou^ 
court, town aud county petty sessions, aud -Uie ecclesiastiGal and 
probate court. 

The Bomans found a British settlement and held it as a military 
station, to which they gave the name Vigorruu By the Baxona it 
was called Wigoma-ceaster, whence we have the present name of 
Worcester It was more than once burnt and pillaged by the 
Danes, hut at the date of the Conquest it was of sufficient import- 
ance to have a mint From its proximity to Wales, it jGrequently 
suffered from the inroads of the Welsh. It was taken by the 
: empress Maud, and retaken by Stephen, after severe contests. The 
[ king kept the Easter week there in 1189, — as it is recoided, with 
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‘‘great pomp’*; and in. 1234 Henry III. held tlie Wlntsnntide 
feati.val m the city. Queen Elizabeth rested there m one of her 
progresses; in 1687 Janies II. came, and touched for the hinga 
evil. He attended mass in the Catholic chapel; hut the mayor 
and the corporation, though accompanying him to the chapel door, 
firmly and patnoticolly declined to enter 

Eor the part this aty took in the great civil war see p 666. 

WOECESTJEE, a city and the county seat of Worcester 
county, Massachusetts, IFiuted States, is situated in a region 
of Glacial hills, lakes, and ponds, which form varied and 
pleasing landscapes, 39 miles west of Boston. Besides 
the closely-built portion, the city includes a large suburban 
district, which contains fourteen villages of various sizes 
The closely-built portion is very irregularly laid out, con- 
forming in some degree to the slope of the ground. There 
are 197 miles of streets, very little of which is paved. The 
public parks have an aggregate area of 35 acres. The 
population in 1886 was 68,389 (SO, 182, or 29‘61 per cent 
of foreign birth). The proportion of coloured people was 
very rnnall- The manufacturing industries are very large 
and varied; prominent among them are the manufactures of 
iron and steel, foundryand machine shop products aud tools, 
and second to these the manufacture of boots and shoes. 

The settlement of Worcester began m 1713. Earlier attempts 
bad been made, but the incnraaons of Indians bad frustrated them. 
It was meorporated as a town in 1722, but made very slow progress 
in growth until the completion of the Boaton and Worcester (now 
Boston and Albany) Bajlroad in 1886. Since that date, with the 
ertensioii of its railroad connexions, it has developed rapidly In 
1848 it recmved a dty charter, and at present it is the third cify of 
the State in. population and wealtli. The population, which m 
1766 was 1478 and in 1790 was 2095, rose to 4173 lu 1830, 7497 
in 1840, 17,049 in 1860, 41,106 in 1870, and 68,291 in 1880. 

WOEC^TEE, EnoUBNCB of. Sec voL ix. p. 337. 
WOEDSWOETH, ’WmjOM (1770-1860), the poet^ 
was hom at Cockerjnouth, on the Derwent, in Cumber- 
land, on the 7th of April 1770. His parentage offers a 
enriouB parallel to Scott^s : he was the son of an attorney, 
law-agent to the eaxl of Lonsdale, a prosperous man in 
his profession, descended from an old Yorkshire family of 
landed gentry. Ou the mother's side also Wordsworth 
was connect^ with the middle territorial class: his 
mother, Anne Cooksan, was the daughter of a well-to-do 
mercer in Eenrith, but her mother was a Crackanthorpe, 
whope ancestors had been lords of the manor of Kew- 
big^n, near Penrith, from the time of Edward HT, He 
was thus, as Hcott put it in his own case, come of 
^‘getotle" kin, and like Scott he was proud of it, and 
dictated the fact in his short fragment of prose auto- 
l>iogra;^y. Kie country squires and farmers whose blood 
flovited in Wordsworth's veins were not far enough above 
local life to be out of sympathy with it, and the poet's 
interest in the common scenes and common folk of the 
North country hills and dales had a traceable hereditary 
bm i 

Though his parents were of sturdy stock, both died 
prematurely, Ms mother when he was five years old, his 
father when he was thirteen, the ultimate cause of death 
in his mother’s case being exposure to cold in "a best 
bedtoom” in London, in his father's exposure on a 
Pambetilauid hill, where he had been befogged and lost 
lull At the age of eight Wordsworth was ,saut to 
Eavrkshei^ in the Esthwaite valley |u Lanca- 
died while he was ihere, and at the age 
^ he was sent by has uncle to St J ohn's Colleg€^ 

He did not dislingulsh himself in the stupes 
m pa* fniveu^, and for some time after taking Ms 
degtiOB bf which he did in Januaty 1791, he showed 
wi»t aeeaned to Ms relatives a mest perverse reluctance 
to adopt any regular profession. BGs mother bad noted 
his “stiff, moody, and violent temper” in childhood, and 
it sMmed as if tMs family judgment was to he confirmed 
in his manhood. After tal^g his degree, he was pressed 
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to take holy orders, but would not ; he had no taste for 
the law ; be idled a few months aimlessly in London, a 
few months more with a Welsh college friend, with 
whom he had made a pedestrian tour in France and 
Switzerland during his last Cambndge vacation ; then in 
the November of 1791 be crossed to France, ostensibly to 
learn the language, made the acquaintance of revolu- 
tionaries, sympathized with them vehemently, and was 
within an ace of throwing m his lot with the Brissotms 
to give them the steady direction that they needed. 
When It came to this, his relatives cut off his supplies, 
and he was obliged to return to London towards the close 
of 1792. But still he re.sisted all pressure to enter any 
of the regular professions, published An Evening Walk 
mdi BesengAive Sketches m 1793, and in 1794, still moving 
about to all appearance in stubborn aimlessness among his 
friends and relatives, had no more rational purpose of 
livelihood than drawing up the prospectus of a periodical 
of strictly republican principles to be called “The Phil- 
anthropist” At this stage, at the age of twenty-four, 
Wordsworth seemed to his friends a very hopeless and 
impracticable young man 

But all the time from his boyhood upwards a great 
purpose had been growing aud maturing in his mind. 
The Prehide expounds in lofty impassioned strain, treat- 
ing of simple facta in diction that would be “poetic” 
beyond the worst extravagances of the panegyrical school 
bnt for the genuine emotion that inspires its amphtnde of 
phrase, how his sensibihly for nature was “augmented 
and sustained,” and how it never, except for a brief 
interval, ceased to be “creative” in the special sense of 
his subsequent theory But it is with his feelings towards 
nature that The Prelvde mainly deals ; it says little re- 
garding the Mstory of his ambition to express those 
feelings in verse It is the autobiography, not of the 
poet of nature, hut of the worshipper and priest. The 
salient incidents in the history of the poet he communi- 
cated in prose notes and in famihar discourses. And it 
appears that, while he was still a schoolboy of fourteen, 
the dehght that he took in contemplating and moralizing 
from nature was mmgled with the enthusiasm of a poet's 
ambition and joy in the discovery of a fresh imperfectly 
worked field. Commenting on the couplet in the Evening 
Walk — 

“And, fronting the bright west, yon oak entwines 
Its darkening bongbs and leaves in stronger Imes — ” 
he said : 

“ This 13 feebly and imperfectly exprest ; but I recollect distinctly 
the very spot where this first struck me. It was on the way 
between Hawkahead and Ambleside, and gave me extreme pleasure. 
The moment was important in my poetical history; fori cfete from 
it my consciousness of the mfinite variety of natural appearances 
■whidti had been unnoticed by the poets of any age or country, so 
far as I was acquainted witli them, md 1 <m.ade a resolution to 
supply m some degree the ieficieitsy I could not at that tune have 
been above fourteen years of age.” 

About the same time he wrote, as a school task at 
Hawkshead, verses that show considerable acquaintance 
with the poets of his own country at least, as well as 
some previous practice iu the art of verse-making.^ The 
fragment that stands at the begmning of his collected 
works, recording a resolution to end Ms life among his 

^ JfeTttofT's of WtUiaw, Wordsieorih, by Canon Wordsworth, vol. i. 
pp 10, 11. According to his own statement in the memoranda dic- 
tated to his biographer, it was the snccess of this exercise that “put 
it into his head to compose venses from the impulse of his own mind.” 
The resolution to supply the deficiencies of poetry m the exact de- 
scription of natural appearances w'as probably formed while he was 
in this state of boyish ecstasy at the accideiital revelation of his own 
powers. The date of his beginnings as a poet is confirmed by the 
hues m The Idwt Boy, written m 1798— 

*' T to the Htues h avo bean bound 
Then fourteen years by strong indentures.'' 
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native hills, was the conclusion of a long poem written 
while he was still at school. And, undistinguished as he 
was at Cambridge in the contest for academic honours, 
the Evening Walk, his first publication, was written during 
his vacations.^ He published it in 1793, to show, as he 
said, that he could do something, although he had not 
distinguished himself in university work. It is significant 
of his persistency of purpose that in tVna poem, as well as 
in the BescrLptive Sketches founded on his tour abroad 
durmg his last vacation, he is seen to be steadily fulfill- 
ing his resolution to supply defects in the minute descrip- 
tion of nature. There are touches here and there of the 
bent of imagination that became dominant in him soon 
afterwards, notably m the moral aspiration that accom- 
panies his Remembrance of Collins on the Thames : — 

" 0 ghde, fair stream ' foi ever so 
Thy quiet soul on all bestowing, 

Till all our minds for ever flow 
As thy deep waters now are SLOwing ” 

But in the main this first publication represents the poet in 
the stage described in the twelfth book of The Prelude . — 
“ Bent overmuch, on superficial things, 

Pampermg myself with meagre novelties 
Of colour and proportion , to the moods 
Of time and season, to the moral power. 

The ofTectiona, and the spirit of the place 
Insensible ” 

Nature was httle more than a picture-gallery to him; 
the pleasures of the eye had all but absolute dominion, 
and he 

“ Eoamed from hill to hill, from rock to rock, 

Still craving combinations of new forms. 

New pleasures, wider empire for tbe sight. 

Proud of her own endowments, and rejoiced 
To lay the inner faculties asleep.” 

But, though he had not yet found his distinctive aim as a 
poet, he was inwardly bent, all the time that his relatives 
saw in him only a wayward and unpromising aversion to 
work in any regular Ime, upon poetry as “ lus office upon 
earth.” 

In this determination he was strengthened by his sister 
Dorothy, who with rare devotion consecrated her He 
henceforward to his service. A timely legacy enabled 
them to carry their purpose into efitect. A friend of his, 
whom he had nursed in a last illness, Eaisley Calvert, son 
of the steward of the duke of Norfolk, who had large 
estates in Cumberland, died early in 1796, leaving him a 
legacy of .£900. And here it may be well to notice how 
opportunely, as De Quincey half-ruefuUy remarked, money 
always fell in to Wordsworth, enablmg him to pursue h^ 
poetic career without distraction. Calvert’s beq^uest came 
to him when he was on the point of concluding an engage- 
ment as a journalist m London. On it and other small 
resources he and his sister, thanks to her frugal manage- 
ment, contrived to live for nearly eight years. By Hie 
end of that time Lord Lonsdale, who owed Wordsworth’s 
father a large sum for professional services, and had 
steadily refused to pay it, died, and his successor paid the 
debt with interest. His wife, Mary Hutchinson, whom 
he marned in 1802, brought him some fortune ; and in 
1813, when in spite of his plain living his family began 
to press upon his income, he was appointed stamp-dis- 
tributor for Westmorland, with an income of £600, after- 
wards nearly doubled by the increase of his district. By 
this succession of timely godsends, Wordsworth, though 

^ In The PreLtidfi, book iv., he speaks of himself dunng his first 
vacation as ‘'harassed with the toil of versa, much pains and little 
progress.” To the same time belongs an incidmit recoiled later m the 
same book, when he was retunung in early morning from a dance — 

“ ^ heart waa full- I made no vows, but vows 
Were then made for me ; bond unknown to me 
Was given, that I should be, else sinning greatly, 

A dedicated apiilt " 
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he did not escape some periods of sharp anxiety, was saved 
from the necessity of turnmg aside from his vocation 

To return, however, to the course of his Lfe from the 
time when he resolved to labour with aU his powers in the 
office of poet. The first two years, during which he lived 
with his self-sacnficmg sister at Eacedown, in Dorset, 
were spent in half-hearted and very imperfectly successful 
experiments, satires in imitation of Juvenal, the tragedy 
of The Borderersf and a poem in the Spenserian stanza, 
the poem now entitled Guilt and Sorrow. How much 
longer this time of doubtful self-distrustful endeavour 
might have continued is a subject for curious speculation; 
an end was put to it by a fortunate incident, a visit from 
Golendge, who had read his first publication, and seen in 
it, what none of the public critics had discerned, the advent 
of “an ongmal poetic genius.” It would be impossible 
to exaggerate the importance for Wordsworth of the 
arrival of this enthusiastic Columbus. Under his sister’s 
genial influence ^ he was groping his way doubtfully out 
of the labyrinth of poetic conventions, heginmng to see a 
new pathos and sublimity in human life, hut not yet con- 
vmced except by fits and starts of the rightness of his 
own vision Stubborn and independent as Wordsworth 
urns, he needed some friendly voice from the outer world 
to give him confidence in himself. Coleridge rendered 
him this indispensable service. He had begun to seek his 
themes in 

“ Son'ow, that is not sorrow, bnt delight ; 

And miserable love, that is not pain 
To bear of, for the glory that redounds 
Therefrom to haman kind, and what we are.” 

He read to his visitor one of these experiments, the story 
of the ruined cottage, afterwards introduced into the first 
book of The Exemsion.^ Coleridge, who had aheady seen 
original poetic genius in the poems published before, was 
enthusiastic in his praise of them as having “a character, 
by books not hitherto reflected, " and his praise gave new 
heart and hope to the poet hitherto hesitatmg and nn- 
certain 

June 1797 was the date of this memorable visit. So 
pleasant was the companionship on both sides that, vp-hen 
Coleridge returned to Nether Stowey m Somerset, Words- 
worth at his instance changed his quarters to .^oxden, 
within a mile and a half of Coleridge’s temporary resi- 
dence, and the two poets Kved in almost daily intercourse 
for the next twelve months During that period Words- 
worth’s powers rapidly expanded and matured; ideas 
that had been gathering in his mind for years, and lying 
there m dim confusion, felt the stir of a new life, and 
ranged themselves in clearer shapes under the fresh 
quickening breath of Coleridge’s swift and discursive 

^ Not pubbshed till 18 12 For tbe history of this tragedy see 
ManoiTS, vol. i p. 113, for a sound, if severe, cntidam. of Mr 
Swmbume’s Miscellanies, p 118. And yetit was of tbe blank verse of 
The Borderers that Coleru^ spoke when be wrote to Cottle that "be 
felt a little man by tbe side of his ftiend.” 

® Tbe cboracter of Dorothy Wordsworth is shown in tbe extracts 
from her Journal printed in tbe Memoirs, and. m her RecoUeatvons of 
a Tow in Scotlaii^ edited by the late Prmcipal Sbaiip, 1874. The 
poet’s acknowledgments of obbgation to her were not mere grateful 
words thrown out at random — 

“ She gave me eyes, she gave me eats, 

And humble cares, and delicate fears; 

A heart, the foontahi of sweet tears. 

And love, and faith, and Joy " 

Tbe fourteenth book of The Prelude especially enables us to under- 
stand tbe fhll meaning of this eulogium, every word of which has 
been carefully weighed. This book contains a complete picture of 
tbe state of mind in which Colendga found tbe poet, when be * ‘ seemed 
to gam clear sight of a new world — a world, too, that was fit to be 
tran^itted and made visible to other eyes.” 

® The version read to Colendga, however, must have been in Span* 
smian stanzas, if Coleridge was ngbt in bis recollection that it was in 
tbe some metre with The Female Vagrant, tbe original title of OmUt 
and Sorrmo. 
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dialectic. The radiant restless vitality of the more vari- 
ously gifted man stirred the stifPer and more sluggish 
nature of the recluse to its depths, and Coleridge’s quick 
and generous appreciation of his power gave him precisely 
the encouragement that he needed. 

The Lyrical Ballads were the poetic fruits of their com- 
pyn ionshi p. Out of their frequent discussions of the 
relative value of common life and supernatural incidents 
as themes for imaginative treatment grew the idea of 
writing a volume together, composed of poems of the two 
kinds. Coleridge was to take the supernatural ; and, as 
Hifi. industry was not equal to his friend’s, this kind 
was represented by the Annent Mariner alone. Among 
Wordsworth’s contributions were The Female Vagrant, 
We are Seveti, Complaint of a Forsaken Indian TFomoa, 
The Latl of ihe Flock, The Idiot Boy, The Mad Mother 
^Her eyes are wild”), The Thorn, Goody Blake and 
Marry Gill, The Beverie of Poor Siisan, Simon Lee, Bas- 
posMa^on and Beply, The Tables Turned, Lines upon 
a Ym-tree Seat, An Old Man Travelling (" Animal Tran- 
quillity and Decay”), lines above Tintern Abbey, The 
volume was published by Cottle of Bristol in September, 
1798. 

It is necessary to enumerate the contents of this volume 
in fairness to the contemporanes of Wordsworth, whom it 
is the fashion to reproach for their cold or scoffing recep- 
tion of his £rst distinctive work. Those Wordsworthians 
who give up The Idiot Boy, Goody Blake, and The Tkam 
as mistaken esperiments have no right to triumph over 
the first derisive critics of the Lyrical Ballads, or to 
wonder at the dulness that failed to see at once in this 
humble issue from an obscure provincial press tbe advent 
of a great master in literature. The poems that have not 
yet won general acceptance even among the most devoted 
Wordsworthians formed a large part of the whole revela- 
tion, and attention was specially drawn to Ihem by the 
title. While the taste for The Idiot Boy is still uncreated, 
still fax from general, while critics of authority can still 
so completely miss the poet’s intention as to sugg^t that 
the poem might have been enjoyable if Betty Boy’s im- 
becila son been, described as b^utiful and the word 
** idiot” had not been left to convey uncorrected its repul- 
sfre aasociations^ while intimate disciples acknowledge 
fibemselves unable to understand the *^‘glee” with which 
Wordsworth told the simple story, and wonder whether he 
intended it as a "comic poem,”* it may be doubted whether 
now, after natrly a century of discipleship and exposition, 
Sia Xtgri&d Ballads would receive a much more cordial or 
’ttiucii wider welcome than they did in 1798. It is true 
Abbey was in the volume, and that all the 
highest qualities of Wordsworth’s imagination and of his 
verse could he illustrated now from the lyncal ballads 
proper iu this first publication ; but before we accnse our 
predecessors of purblindness, corrupt taste, and critical 
malignify, as is the sweet and reasonable custom of too 

* The defect of The Idiot Boy is really rhetorical, rather than poetic. 
’Wcaxtsworth. himself said liiat *'^ha never wrote anjrthing with so much 
and, once the source of bis glee is felt in the nobly afifeotionate 
lalatkiBs between the two half-whited irratioiial old women, and the 
glorioma imbecae, the work is seen to he executed with a harmony 
that dbonld sahefy the most exacting critioism. Tbe poet not only 
fat bo* gave complete expreasicm to the most exquisitely tender 
homoiir in teUi^ the story of the simple incident. Poetically, there- 
the poem te a snoceas ; not a note is out of tune, with the exc^ 
ikn pahaps of the bbisteroua ridicule of the romantic ballad m his 
Bsto ihe employment of the lost hoisemanj otherwise, 
aea art in a rare vein of humorous teidemess elevated 1:^ 

the moral ^SgB% of the subject, The Idiot Boy is as perfect as any- 
thmg that ’Wordsworth wrote. But ibetoneaBy this paitiealar attempt 
to gnmdeitr upon the very humhleat faee o€ human life® 

must be pmuonaoed a fadara, inasmuch as the writer did not use 
sufficiently forcible meana to duabise bis teaders of vnlgar pre- 
possessions. 
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many professing Wordsworthians,® we should remember 
that clear vision is easier for us than it was for them when 
the revelation was fragmentary and incomplete. 

Although Wordsworth was not received at first with the 
respect to which we now see that he was entitled, his 
powKT was not entirely without recognition. There is a 
curious commercial evidence of this, which ought to be 
noted, because a perversion of the fact is sometimes used 
to exaggerate the supposed neglect of Wordsworth at the 
outset of his career. When the Longmans took over 
Cottle’s publishing business in 1799, the value of the 
copyright of the Lyrical Ballads, for which Cottle had 
paid thirty guineas, was assessed at nil. Cottle therefore 
begged that it might be excluded altogether from the 
bargaiHj and presented it to the authors. But in 1800, 
when the first edition was exhausted, the Longmans offered 
Wordsworth jSIOO for two issues of a new edition with an 
additional volume and an explanatory preface. The sum 
was small compared with what Bcott and Byron soon 
afterwards received, bnt it shows that the public neglect 
'tras not quite so complete as is sometimes represented. 
Another edition was called for m 1802, and a fourth m 
1805. The new volume in the 1800 edition was made up 
of poems composed during his residence at Gktslar in the 
winter of 1798-99, and after his settlement at Grasmere 
in December 1799. It contained a large portion of poems 
now universally accepted — Buth, Bulking, Three Years She 
Grew, A Foeb’s Epitaph, Earileap Well, Lucy Gray, The 
Brothers, Michael, The Old Cumberland Beggar, Poems <m 
ihe Baming of Places, ‘But it contained also the famous 
Preface, in which he infuriated critics by presuming to 
defend his eccentricities in an elaborate riieory of poetry 
and poetic diction. 

Comparatively few in the present day have actually read 
and studied this famous document, although it is con- 
stantly referred to as a sort of revolutionary proclamation 
a^inat the established taste of the eighteenth century. 
Bor one that has read Wordsworth’s original, hundreds 
have read Coleridge’s brilhant criticism, and the fixed con- 
ception of the doctrines actually put forth by Wordsworth is 
taken from this. Now, although the Preface and the ex- 
tensive and bitter discussion provoked by it had not a tithe 
of the influence on poetry ascribed to it by a natural liking 
for sudden changes and simple personal agencies, although 
the result on htarary practice was little more than the 
banishment of a few overdriven phrases and figures of 
speech from poetic diction,® it is desirable, considering the 
celebnly of the affair, that Wordsworth’s exact position 
should he made clear. To do this is to contradict several 
“vulgar errors” on the subject, probably too vulgar and 
deeply rooted to be affected by any exposure. Coleridge’s 
cririrism of his friend’s theory proceeded avowedly “on 
the assumption that his words had been rightly interpreted, 
as purporting that the proper diction for poetry in general 
consists altogether m a language taken, with due excep- 
tion% from the mouths of men in real life, a language which 
aotu^y constitutes the natural conversation of men under 
the influence of natural feelings.” Coleridge assumed 
further that, when Wordsworth spoke of there bemc “no 
essential difference between the language of pros? and 
metrical composition,” he meant by language not the 
mere words but the the structure, and the order of 
the sentences \ on this assumption he argued as if Words- 
worth had held that the metneal order should always be 
the same as the prose order. Given these assumptions, 
which formed the popular interpretation of the theory 

® Herein cmnondly, if inot ndicalonsly, incontoetent, as their master 
was not, with his creed, 

* Bit Henry Taylor, one of the most acute and judicious of Words- 
worth’s cbampioxis, came to this conclusiQn in 1834. 
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"by its opponents, it was easy to demonstrate its absurdity, 
and Colendge is very generally supposed to have given 
Wordsworth’s theory in its bare and naked extravagance 
the coup de grdce. But the truth is that neither of the 
two assumptions is warranted, not only so, but both 
were expressly disclaimed by Wordsworth in the Preface 
itself. There is not a single qualification introduced by 
Coleridge in correction of the theory that was not made 
by Wordsworth himself m the original statement ^ In the 
firat place, it was not put forward as a theory of poetry in 
general, though from the vigour with which he earned the 
war into the enemy’s country it was naturally enough for 
polemic purposes taken as such , it was a statement and 
defence of the principles on which his own poems of 
humbler hfe were composed, undertaken at the instance of 
friends interested in “a class of poetry well adapted to in- 
terest mankind permanently, and not unimportant in the 
quality and in the mulfciphcity of its moral relations ” He 
assailed the public taste a,s “depraved,” first and mainly in 
BO far as it was adverse to simple incidents simply treated, 
being accustomed to gross and violent stimulants,” 
“craving after extraordinary incident,” possessed with a 
“degrading thirst after outrageous stimulatioD,” “ frantic 
novels, sickly and stupid German tragedies, and deluges 
of idle and extravagant stories in verse ” This, and not 
adherence to the classical rule of Pope, which had 
really suffered deposition a good half century before, was 
the first count in Wordsworth’s defensive indictment of 
the taste of his age To make it perfectly clear that he 
was pleading only for his own maligned and misunder- 
stood poems, he repeated at the close of the Preface that, 
“if his purpose were fulfilled, a species of poetry would be 
product which is genuine poetry, in its nature well 
adapted to interest mankind, (fee.” It is true that he said 
also that, “in order entirely to enjoy the poetry which I am 
recommendmg, ib would be necessary to give up much of 
what is ordina:^y enjoyed ” j but the context makes it plain 
that in so saying he referred to sterthng incident and 
gaudy ornament, lus own purpose being to make “the feel- 
ing give importance to the action and situation, not the 
action and situation to the feehng,” and to use language 
as near as possible to the language of real life In the 
second place, as regards this language of real life, and the 
“poetic diction,” the liking for which was the second 
count m his indictment of the public taste, it is most 
explicitly clear that, when he said that there was no 
essential difierence between the language of poetry and 
the language of prose, he meant words, plain and figur- 
ative, and not structure and order, or, as Coleridge other- 
wise puts it, the “ordonnance” of composition. Coleridge 
says that if he meant this he was only uttering a truism, 
which nobody that knew Wordsworth would suspect him 
of doing ; but, strange to say, it is as a truism, nominally 
acknowledged by everybody, that Wordsworth does ad- 
vance his doctrine on this point. Only he adds — “ if in 
what I am about to say it shall appear to some that my 
labour is unnecessary, and that I am like a man fighting a 


1 Althoogli Coleridge makea the qualifications more praminent tlian 
they were In the original statement, the two theories are at bottom 
so (xlosely the same that one is sometuues inclmed to suspect that 
parts, at least, of the onginal emanated from the fertile mind of Cole- 
ndge himself The two poets certainly discussed the subject together 
in Somerset when the first ballads were written, and Colendge was 
at Grasmere when the Preface was prepared m 1800. The diction 
of the Preface is cunously Hartleian, and, when they first met, Cole- 
ndge was a devoted disciple of Hartley, naming his first son after the 
philosopher, while Wordsworth detested anolytio psychology If 
Coleridge (3id contnhute to the onginal theory in 1798 or 1800, he 
was likely enough to have forgotten the fact by 1814 At any rate 
he evidently wrote his cnticism without making a close study of the 
Preface, and what he did in effect was to restate the origintd theory 
against popular misconceptions of it. 
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battle without enemies, such persons may he reminded 
that, whatever be the language outwardly holden by men, 
a practical faith in the opinions which I am wishing to 
establish is almost unknown”, and what he wished to 
establish, as may be seen by any person of average intelli- 
gence who grapples honestly with his stiff and condensed 
exposition, and interprets it with reference to the contro- 
versy in which it was an incident, was the simple truth 
that what is false, unreal, affected, bombastic, or non- 
sensical in prose is not less so in verse. There was no 
greater heresy than this in Wordsworth’s theory of poetic 
diction The form in which he expresses the theory was 
conditioned by the circumstances of the polemic, and 
readers were put on a false scent by his purely incidental 
and collateral and very much overstrained defence of the 
language of rustics, as being less conventional and more 
permanent, and therefore better fitted to afford materials 
for the poet’s selection. But this was a side issue, a para- 
doxical retort on his critics, seized upon by them in turn 
and made prominent as a matter for easy ridicule ; all that 
he says on this head might be cut out of the Preface with- 
out affectmg in the least his main thesia The drift of 
this is fairly apparent all through, but stands out in tm- 
mistakable clearness m his criticism of the passages from 
Johnson and Cowper. 

“ But the sound of the church-going bell 
These vallejs and rocks nevei heard, 

Ne’er sighed at the sound of a knell 
Or smiled when a Sabbath appeared. ” 

The epithet “ church-going ” offends him as a pnriinn in 
grammar, whether his objection is well founded or ill 
founded, it applies equally to prose and verse. Poetic 
licence does not justify bad grammar. Whether this is 
strictly defensible or not, all the same it illustrates his 
contention. To represent the valleys and rocks as sighing 
and smiling in the circumstances would appear feeble 
and absurd m prose composition, and is not less so in 
metrical composition; “the occasion does not justify 
such violent expressions.” These are examples of all 
that Wordsworth meant by saying that “there is no 
essential difference between the language of prose and 
metrical composition”; and it is mere pedantry to 
detach this phrase from the context, and hold him bound 
by the precise scholastic sense of the word essential to 
a meaning that he expressly repudiates. So far is 
Wordsworth from contending that the metrical order 
should always be the same with the prose order, that 
part of the preface is devoted to a subtle analysis of the 
peculiar effect of metrical arrangement, assigning the 
pleasure proper to this as his reason for writing m verse 
rather than in prose, and repeating again and again such 
phrases as “ fitting to metrical arrangement a selection of 
I the real language of men in a state of vivid sensation,” 
and “language closely resembhng that of real life,^ and 
yet in the circumstance of metre differing from it so 
I widely.” 2 he objects to is not departure from 

the structure of prose, but the assumption, which seemed 
to him to underlie the criticisms of his ballads, that a 
I writer of verse is not a poet unless he uses artificially 
I ornamental language, not justified by the strength of 
the emotion expressed. The farthest that he went in 
defence of prose structure in poetry was to maintain 
that, if the words in a verse happened to be in die order 
of prose, it did not follow that they were prosaic in the 
sense of being unpoetic, — a side-stroke at critics who 
complained of his prosaisms for no better reason than 
that the words stoo d in the order of prose composition. 

° He expressly admitted also tliat, is the expression of pasrion, owing 
to “the tendency of metre to divest language to a certain degree of 
its reality,” a strength of language might be used m verse that good 
taste would not tolerate m prose. 
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"Wordswortli was faj from repudiating elevation of style 
in poetry. “If," he said, “the poet’s subject be judici- 
ously chosen, it will natui^y, and upon fit occasion, lead 
bim to passions the language of which, if selected truly 
and judiciously, must necessarily be dignified and vane- 
gated, and aJive with metaphors and figures.” But no 
“foreign splendours” should be interwoven with what 
“ the passion naturally suggests,” and “ where the passions 
are of a milder character the style also should be subdued 
and temperate.” 

Such was Wordsworth’s theory of poetic diction. 
Nothing could be more grossly mistaken than the current 
notion, which has been repeated by so many cntics of 
authority that it has become an established belief, that 
the greater part of Wordsworth’s poetry was composed in 
defiance of his own theory, and that he succeeded best 
when he set his own theory most at defiance. All com- 
mentators on Wordsworth who feel tempted to repeat 
this pretty paradox should pause and read his own state- 
ment of his theory before giving further currency to a 
misconception which they will see is absnrdly unwarrant- 
able, It is traceable to tiie authority of Coleridge. His 
just, sympathetic, and penetrating criticism on Words- 
worth’s work as a poet did immense service in secunng 
for biTin a wider recognition, but his proved friendship 
and brilliant style have done sad injustice to the poet as 
a theorist. It was natural to assume that Coleridge, if 
anybody, must have known what his friend’s theory was ; 
and it was natural also that readers under the charm of 
his lucid and melodious prose should gladly grant 
themselves a dispensation from the trouble of veri^ng 
Ms facts in the harsh and cumbrous exposition of the 
theorist himself.^ After all, the theory is a minor affair. 
H is the work that counts; only it is hardly fair to 
Wordsworth that he riionld go down as a stupid genius 
who did right against his own reasoned principles, or an 
arrogant person who knew himself to be wrong but 
refused to admit it. 

The question of diction made most noise, but it was 
far from being the most important point of poetic doctnne 
set forth in the Preface. H in this he merely enunciated 
a truism, generally admitted in words but too generally 
ignmed in pjractice, there was real novelty in his pl^ for 
humble subjects, and in his theory of poetic composition 
We might, indeed, eamly ex^gerate to ourselves the 
amount of innovation in mere abstract theory; this might 
have been iorignifieant enough hut for the turn that was 
given to it by the poet’s individuahty. But in view of 

* So deeply rooted is the misconc^iioa that even Mr Myeis, 

the F!re£ace itself, and the famous stanza “Perhaps some 
tirm gHnn hears thee groeto,” jco,, fo>ia Affiidwn ofMavgarelt com- 
ments as follows:— “These lines, supposed to be ^ken by ‘ a poor 
widow at Penrith,* afford a fair illostration of what Wordsworth calls 
‘the langaage wally spoken by men,’ with ‘metre sixpelradded.' 
‘What other distinction from prose, ’ he asks, * would we have ? ’ We 
may anarwar that we would have what he has actually given us, viz., 
an appropriate and attractive music, lying both in the rhyriim and the 
actual sound of the words used.” Butin the theory this is covered 

file phrases metriea! arrangemeuxt and atiUction of the real language 
of men in a (f mvtd sfitaaiiojt, dzffnt/ted and vofieQaUA and 
0 ^ wftA. neiaphors and fgnraa. Wordsworth was not an adroit 
expositoar in proses and he did not make his qualifications sufidoiently 
pronnneait, but theory of diofion taken with those qoalificstions i 
lei^ him fm without inconmstenuf to nse any language that was not 
contrary to ”tme taste and He acknowledged that he 

mi^i ocoasioawlly have subsidtuted “partioulax for gen^ associ- 
apd libat thus language cfiiaigad with poeftiQ fe^ng to himsdf 
nris^ appocu^triviU aiidiSdionlousto othexa,8$ in2%e iifiof Bay and 
Gho^ BWe } he want io fsr as to withdraw AUtcs first 
published in b807, from s^vmsd snbsequent editions ; but he argued 
that it was dangerous for a poet to loake tdtera&ms 'on ilm simple 
aathonty of a few indti^aals or even cl«%es of man, beoauee if he 
did not follow his own judgpmtandfeelmgs his mind wotdd infallibly 
be debilitated. 


all that was most distinctive and influential in Words- 
worth’s own work, his remarks on poetry in general, on 
the supreme function of the imagination in dignifying 
humble and commonplace incidents, and on the need of 
active exercise of imagination in the reader as well as in 
the poet— passiveness m this particular not being recom- 
mended as wise — his remarks on these points are im- 
measurably more important than his theory of poetic 
diction. It is much to be regretted that Coleridge’s 
genius for luminous and brilliant exposition was not 
applied to the development of the few stiff phrases in 
which Wordsworth sought to generalize his own practice. 
Such sayings as that poetry “takes its origin from 
emotion recollected in tranquillity,” or that it is the 
business of a poet to trace “how men associate ideas 
in a state of excitement,” are, like the detached parts 
of a Chinese puzzle, meaningless till they are pieced 
together with views of the poet’s art e2q)reased and 
illustrated elsewhere. They are signMcant of Words- 
worth’s endeavour to lay the foundations of his art in 
an independent stndy of the feelings and faculties of 
men in real life, nnbiassed as far as possible by poetic 
custom and convention. If this had meant, as many 
might suppose from the bare statement of the idea, 
that the new poet was to turn his back on his pre- 
decessors and never look behind him to what they had 
done, was to reject absolutely as valueless for him the 
accumulating tradition of thought and expression, was 
to write in short as if nobody before him had ever written 
a line, even going to common speech for his diction, a 
more foohsh and unfruitful, silly and presumptuous, 
ambition could not be conceived. But Wordsworth was 
guilty of no such extravagance He was from boyhood 
upwards a diligent student of poetry, and was not 
insensible of his obhgations to the past. His purpose 
was only to use real life as a touchstone of poetic 
substance. Imagination operates in all men for the 
increase or the abatement of emotion. Incidents that 
have lodged in the memory are not allowed to lie there 
unchanged; joy is sustained by the instinctive activity 
of the imagination in assembling kindred ideas round the 
original incident, and under the instinctive operation of 
the same faculty pam is relieved by the suggestion of 
ideas that console and tranquillize. How the poet, in 
Wordsworth’s conception, is distmctively a man m whom 
this beneficent energy of imagination, operative as a blind 
instinct more or less in oU men, is stronger than in others, 
and is voluntarily and rationally exercised for the benefit 
of all in its proper work of mcrease and consolation. If 
the poet IS to discharge this mission profitably, he must 
study how the imagmation works in real life, that is to 
say, “ how men associate ideas in a state of excitement ” 
Not every image that the excited miud conjures up in 
real Lffe is necessarily poetical Joy may be chilled and 
pain exaggerated by morbid imaginative activity. It is 
the business of the poet to select and modify for his 
Special purpose of producing immediate pleasure. “ Nor,” 
says the ardent theorist, “let this necessity of producing 
immediate pleasure be considered as a degradation of the 
poet’s art. It is far otherwise. It is an acknowledgment 
of the beauty of the universe, an acknowledgment the 
more sincere because it is not formal but mdirect , it is a 
ta^ light and easy to him who looks at the world in the 
spirit of love; further, it is a homage paid to the native 
and naked ^guity of man, to the grand elementary 
principle of pleasure by which he knows and feels and 
moves." 

All this is elementary enough as Hartleian psychology. 
The formal recognition of it wilj not make a man a poet. 
But there were several respects in which the formal 
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recognition of these elementary principles of poetic 
evolution powerfully affected Wordsworth’s practice. 
One of these may be indicated, though not fully ex- 
pressed, by saying that he endeavoured always to work 
out an emotional motive from within. Instead of choosing 
a striking theme and woiking at it like a decorative 
painter, embellishing, enrichmg, dressing to advantage, 
standing back from it and studying effects, his plan was 
to take incidents that had set his own imagination 
spontaneously to work, and to study and reproduce with 
artistic judgment the modification of the imtial feeling, 
the emotional motive, within himself There is room 
for an endless amount of subtle discussion, which would 
be out of place here, as to the exact difference between 
the methods thus broadly stated. It is obvious that they 
tend to approximate, inasmuch as all poets must work to 
some extent from within and all to some extent from 
without. The mere fact of using words, the medium of 
communication between man and man, imphes a reference, 
unconscious or dehberate, to the effect produced on others. 
But undoubtedly in Wordsworth’s case the reference to 
others was of dehberate purpose as much as possible 
suppressed. Probably from natural stiffness of temper, he 
could not make it easily, and found the effort, as it must 
always be when it is an effort and not a happy instinct, 
embarrassmg and chilhng. At any rate, if an association, 
to use his own terminology, gave pleasure to himself, he 
did not pause long to consider the probable effect on 
others IE he did reflect upon it when the act of 
composition was over, he was often able to satisfy him- 
self that, if an association which seemed to him jusl^ 
reasonable, and humane, was not acceptable to general 
sentiment, the general sentiment was corrupt. To this, 
as he himself with his' habits of self-criticism was fully 
aware, was owing much of his strength and much of his 
unpopularity. By keeping his eye on the object, as 
spontaneously modified by his own imaginative energy, 
he was able to give full and undistraeted scope to all his 
powers in poetic coinage of the wealth that his imagina- 
tion brought. On the other hand, readers whose nature 
or education was different from his own, were repelled or 
left cold and indifferent, or obliged to make the sympar 
thetic effort to see with his eyes, which he refused to 
make in order that he might see with theirs. 

He IS retired os noontide dew 

Or fountain in a noon-day grove. 

And you must love him ere to you. 

He seem worthy of your love " 

From this habit of taking the processes of his own mind 
as the standard of the way in which “ men associate ideas 
in a state of excitement,” and language familiar to bimaaTf 
as the standard of the language of “real men,” arises a 
superficial^ anomaly in Wordsworth’s poetry, an apparent 
contradiction between his practice and his theory. His 
own imagination, judged by ordinary standards, was easily 
excited, excited by emotional motives that have little force 
with ordinary men. Most of Ms poems start from humbler, 
slighter, less generally striking themes than those of any 
other poet of high rank. But hia poetry is not corre- 
spondingly simple On the contrary, much of it, much of 
the best of it — for example, the Ode to Dviy^ and that on 
the Iviimatiom of Immortahty — is as intricate, elaborate, 
and abstruse, as remote from the ordinary paths of thought, 
as is to be found ia literature. The emotional motive is 
simple j the passion has almost always a simple origin, 
and often is of no great intensity; but the imaginative 
structure is generally elaborate, and, when the poet is at 
his best, supremely splendid and gorgeous. Ho poet has 
built such magi^cent palaces of rare material for the 
ordinary everyday homely human affections. It is because 
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i he has invested our ordinary everyday principles of con- 
duct, which are so apt to become threadbare, with such 
imperishable robes of finest texture and richest design that 
Wordsworth holds so Mgh a place among the great moral- 
ists, the greatest of moralists in verse And yet he attained 
this end in his most effectively moial poems, though not 
by any means in all hia poems, without in the least con- 
fusing the boundaries between poetry and preaching, his 
conception of the end of poetry as imme^ato pleasure 
serving him as a load-star. 

Hm practice was infiuenced also, and not always for 
good, by his theory that poetry “takes its origin from 
emotion recollected in tranq[uillity ” This was a somewhat 
doubtful corollary from his general theory of poetic evolu- 
tion. A poem IS complete in itself, there must be no 
stmg in it to disturb the reader’s content with the whole , 
through whatever agitations it progresses, to whatever 
elevations it soars, to this end it must come, otherwise it 
18 imperfect as a poem How the imagination in ordinary 
men, though the process is not expressed in verse, and the 
poet’s special art has thus no share in producing the effect, 
reaches the poetic end when it has so transfigured a dis- 
turbing experience, whether of joy or grief, that this rests 
tranquilly lu the memory, can be recalled without dis- 
quietude, and dwelt upon with some mode and degree of 
pleasure, more or less keen, more or less pure or mixed 
with pain. True to his idea of imitating real hie, Words- 
worth made it a rule for Mmself not to write on any theme 
till hia imagination had operated upon it for some time 
involuntarily , it was not in his view ripe for poetic treat- 
ment till this transforming agency had subdued the original 
emotion to a state of tranquilhty ^ Out of this tranquilhty 
arises the favourable moment for poetic composition, some 
day when, as he contemplates the subject, the tranquillity 
: disappears, an emotion Mndred to the original emotion is 
j reinstated, and the poet retraces and supplements with all 
his art the previous involuntary and perhaps unconscious 
imaginative chemistry. 

When we study the moments that Wordsworth found 
favourable for successful composition, a very curious law 
reveals itself, somewhat at variance with the common con- 
ception of him as a poet who derived all his strength 
from solitary .communion with nature. We find that the 
recluse’s best poems were written under the excitement 
of some break in the monotony of his quiet life — change of 
scene, change of companionship, change of occupation. 
The law holds from the beginning to the end of his poetic 
career We have already noticed the immense stimulus 
given to his powers by his first contact with Colendge 
after two years of solitary and abortive effort. Above 
Tiniern Abbey was composed during a four days’ ramble 
with his Bister ; he began it on leaving Tiutern, and con- 
cluded it as he was entering Bristol. His residence amidst 
strange scenes and “unknown men” at Qoslar was parti- 
cularly fruitful: She DweU among the Vitirodd^ Ways, 
B/uth, Nutiing^ Um-e was a Boy, Wtsdom and Spirit of the 
Universe, all belong to those few months of unfamiliar 
environment. The breeze that met him as he issued from 
the city gates on his homeward journey brought him the 
first thought of The Prelude. The second year of his 
rfflideuca at Grasmere was unproductive; he was “hard at 
work” then on The Excursion but the excitement of his 
tour on the Continent in the autumn of 1802, combined 
perhaps with a happy change in his pecuniary circum- 
stances and the near prospect of marriage, roused him to 
one of his happiest fits of activity. Bhs first great sonnet, 

^ The prelude contains a xecord of hia practice, after the opening 
Imes of the first hook — 

" Ttana far, 0 Mend ' did I, not ttsed to make 
A present Joy the matter of a song, 

Pour forth, dw: ” 

XXIY. — 85 
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the Lines on Westmhutef' Bridge, was composed on the 
roof of the Dover coach 3 the first of the splendid series 
** dedicated to national independence and liberty,” the 
most generally impressive and universally intelligible of 
his poems, Fair Star of Evening, Once did she Hold the 
Gorgeons East in Fee, Tottssaini, Milton, thou shouldst he 
Living at this Hour, It %s not to he Thought of that the Flood, 
When I have Borne in Memory ivJiat has Tamed, were all 
wntten in the course of the tour, or in London m the 
month after his return. A tour in Scotland in the follow- 
ing year, 1803, yielded the Highland Gii I and The Solitary 
Reaper. Soon after his return he resumed The Prelude , 
and The Affliction of Margaret and the Ode to Duty, his 
greatest poems in two different veins, were coincident with 
the exaltation of spirit due to the triumphant and success- 
ful prosecution of the long-delayed work. The Cliaracter 
of ike Happy Warrio?*, which he described to Miss 
Martinean as “a chain of extremely valooahle thoughts,” 
though it did not fulfil ** poetic conations,” ^ was the pro- 
duct of a calmer period. The excitement of preparing for 
publication always had a rousing effect upon him 3 the 
preparation for the edition of 1807 resulted in the com- 
pletion of the ode on the Intimations of Immortality, the 
sonnets The World is too much with us, Methovght I saw 
the Footsteps of a Throne, Two Voices are there, and Lady, 
the Songs of Spring were in the Grove, and the at the 
Feast of Brougham Castle. After 1807 there is a marked 
falbng off in the quabty, though not in the quantity, of 
Wordsworth’s poetic woriu It is sigmficant of the com- 
paratively sober and labonous spirit in which he wrote 
The Excurdon that its progress was accompanied by none 
of thc«e casual sallies of exulting and exuberant power 
that mark the period of the happier Prelude. The com- 
pletion of The Exeurdon was sigtuallaed by the production 
of Laodamia. The chorus of adverse criticism with which 
it was received inspired him in the noble sonnet to Haydon 
— High is our Calling, Friend. He rarely or never again 
touched the same lofty height. 

It is interesting to compare with what he actually 
accomplished the plan of life-work with which Wordsworth 
settled at Grasmere in the last month of the eighteenth 
centuiy.® Tbe plan w^ definitely conceived as he left the 
German town of Goslar in the sprmg of 1799. Tired of the 
wnndering unsettled life that he had led hitherto, dissatisfied 
also with the fragmeut^y occasional and disconnected char- 
acter of his lyriod poems, he longed for a permanent home 
among hm native idlls, where he might, as one called and 
(mopecmtied to the tas^ devote his powers continuously to 
the oompositiott of a great philosophical poem on "Man, 
NatnrSi and Society.” The poem was to be called The 
Bedim, "aa having for its principal subject the sensations 
and opinions of a poet living in retirement” He com- 
manicaf ed the desi^ to Coleridge, who gave him enihusi- 
asUe encouragement to proceed. In the first taansport of 
the conception he felt as if he needed only solitude and 
leisure for the continuous execution of it. But, though he 
had still before him fifty years of peaceful life amidst his 
beloved scenery, the work in the projected form at least 
was deslaued to remain incomplete Doubts and misj^v- 
ingipi #oon arose, and favourable moments of felt inspiration 
their comiog. To sustmn him in his resolution 
he thou^ of writing as an introduction, or, as he put it, 
an antechapel to the church which he proposed to boild, a 

^ stills of his own ‘wcafk is not merely amosiiig^ bat 

aUtoiastracgTe, as — v!wt is sometimes detaied^that Words- 

worth himsolf knew weH enongh the difference between poetry ” 
and Bach “ raiimble tbongbis” m ho propounded in The JSxeursion 

* Wordswffirth’s leaidences in the Lake 3>tetaict were Tcwnead, 
Grasmere, from December 1799 iSl the spring of 1808, AHan Bank, 
from 1808 to 1811 ; the parsonage at Qrasmere, from 1811 to 1818 j 
Bydal Mount, for tbe rest of his hfs. 
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history of his own mind up to the time when he recognized 
fbft great mission of his life. One of the many laughs at 
his expense by unsympathetic critics has been directed 
against his saying that he wrote this Prelude of fourteen 
books about himself out of diffidence. But in truth the 
original motive was none other than distrust of his own 
powers. He began this review of his early Me to reassure 
himself from misgivings whether nature and education had 
fitted him for his proposed task, partly by elevatmg bis 
mind to a confidence in nature’s special destination, and 
partly by making practical trial of his powers in a simpler 
work. He turned aside from The Prelude to prepare the 
second volume of the Lyrical Ballads and write the explan- 
atory Preface, which as a statement of his aims in poetry 
bad partly the same purpose of strengthening his self-con- 
fidence. Prom his sister’s Journal we learn that in the 
winter of 1801-2 he was “hard at work on The Pedlar''— 
the original title of The Excursion But this experiment 
on fb A larger work was also soon abandoned. It appeal's 
from a letter to his fnend Sir George Beaumont that his 
health was far from robust, and in particular that he could 
not write without intolerable physical uueasmess. We 
should probably not be wrong m connecting his physical 
weakness witihi his rnle of waiting for favourable momeuts. 
His next start with The Prelude, in the spring of 1804, 
was more prosperous 3 he dropped it for sevei^ months, 
bui^ resuming again in the spring of 1805, he completed it 
in summer of that year. But still the composition of 
the great work to which it was intended to be a portico 
proceeded by fits and starts. It was not till 1814 that 
the second of the three divisions of The Recluse, ultimately 
named The Excursion, was ready for publication 3 and, he 
went no further in the execution of great design. It 
is possible that he had his own unfinished project in mind 
when he wrote the sonnet on Malham Cove. — 

-the wreck of I 3 and "Was, 

Tilings incomplete and purposes betrayed 
MAe sadder transits o’er thought’s optic glass 
Than noblest objects utterly decayed ’’ 

We shall speak presently of the reception of The Excur-' 
dm. Meantime we must look elsewhere for the virtual 
accomplishment of the great design of The Recluse. The 
purpose was not after all betrayed 3 it was really fulfilled, 
though not in the form intended, in his various occasional 
poems. In relation to the edifice that he aspired to con- 
struct, he likened these poems to little cells, oratories, and 
sepulchral recesses 3 they are really the completed work, 
mudbi more firmly united by their common purpose than 
by any formal and visible nexus of words. Formally dis- 
connected, they really, as we read and feel them, range 
themselves to spiritual music as the component parts of 
a great poetic temple, finding a rendezvous amidst the 
scenery of the district where the poet had his local habita- 
tion. The Lake District, as transfigured by Wordsworth’s 
imagination, is the fulfilment of his ambition after an en- 
during memonal. The Poem collected and published in 
1807 compose in effect "a philosophical poem on man, 
nature, and society,” the title of which might fitly have 
been The Recluse, " as having for its principal subject the 
sensations and opinions of a poet living in retirement.” 
Aa a realization of the idea of The Recluse, these poems are 
from every poetical point of view infinitely superior to the 
kind of t.Mug that he projected and faded to complete. 

The derisive fury with which The Excurdon was assailed 
upon its first appearance has long been a stock example of 
critiGal blindness, conceit, and malignity. And yet, if we 
look at the position claimed for die Excurdon now by 
competent authorities, the error of the first critics is seen 
to lie not in their indictment of faults, but in the pro- 
minence they gave to the faults and their generally dis- 
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respectful tone towards a poet of Wordsworth's greatness. 
Jeffrey’s petulant “ This will never do,” uttered, professedly 
at least, more in sorrow than in anger, because the poet 
would persist in spite of all friendly counsel in misapply- 
ing his powers, 1 has become a byword of ridiculous critical 
cocksureness But the curious thmg is that The Sxcursion, 
has not " done,” and that the Wordsworthians who laugh 
at J effrey are in the habit of repeating the substance of 
his criticism, though in more temperate and becoming 
language. Thus Dean Church, in a criticism at once , 
sympathetic and judicious, after the usual fling at Jeffrey’s 
“insolence,” goes on to say — 

“In The Excuision and The Prelude there are passages as 
mamifloent as perhaps poet ever wrote , but they are not specimens 
of the context in which they are embedded, and which in spite of 
them does not carry along with it the reader's honest enjoyment 
We read on because we must” ^ 

This is the very substance of Jeffrey’s criticism, which was 
far from being unreservedly damnatory, as the following 
will show ; — 

“Besides those more extended passages of interest or beauty 
which we ha^e quoted and omitted to quote, there are scattered up 
and down the book, and in the midst of its most repulsive portions, 
a very great number of single lines and images that sparkle hke 
gems in the desert and startle us by an intimation of the great 
poetic powers that lie buried m the rubbish that has been heaped 
around them " 

Jeffrey, it will be seen, was not blind to the occasional 
felicities and unforgetable lines celebrated by Colendge, 
and his general judgment on The Excursion has been 
abundantly ratified ^ ft is not upon The Excursion that 
Wordsworth’s reputation as a poet can ever rest, whatever 
defence may be made for it as “a chain of extremely 
valuable thoughts,” varied by passages of lofty or quietly 
beautiful description, invigorating exhortation, and gentle 
pathos The two “ books ” entitled The Churchyard among 
the Mountains are the only parts of the poem that denve 
much force from the scenic settmg ; if they had been pub- 
lished separately, they would probably have obtained at 
once a reception very different from that given to The 
Exmrsi&n as a whole. The dramatic settmg is merely 
dead weighty not because the chief speaker is a pedlar — 
Wordsworth fairly justifies this selection — ^but because the 
pedlar, as a personality to be known, and loved, and 
respected, and listened to with interest, is not completely 
created We know Uncle Toby better than Sterne, but we 
do not know the Wanderer so well as Wordsworth, and 
consequently we are mor© easily bored by him than by the 
poet speaking in his own person as he does in The Trdvde. 
His cheerfulness after reciting the tale of Margaret at the 
ruined cottage is almost offensive; the assigned motive 

1 Tke livdy lawyer, to wlom reviewing was a recreation, obviously 
enjoyed the process of “ alatmg ” more than is qmte consistent wili. 
his strong protestafaons of sorrow over the poet’s waywardness , but 
it should not be overlooked that ha did make ample acknowledgment, 
when he had sated himseilf with demmciations of the Wanderer's ver- 
bosity, of the power and beauty of isolated passages. In the second 
part of his article, indeed, he quoted so much that was admirable that 
he confessed himself disposed to rescmd his severe judgment, but re- 
pemsal of the Wanderer’s arguments convmced him that it could not 
be rescmded. Jefiey’s cnticisms m their entirety are dead and 
buried, except for the professional student, but even cntics have their 
humble nghts, and it is time that hia four opening words should re- 
ceive the privilege of interment also, if they are not to be fairly 
interpreted. Bjia cntiosm of The IVhite Poe is velueleBB enough, 
because the sentiment of that poem is more abstruse, less palpable to 
the running reader ; hut what he said of The Pxoursion has amply 
been repeated m duller language by the Wordsworthians who have 
denounced his arrogance in danng to say it 

a Ward's Enghsh Pods, vol iv p 18 Mr Myers and Mrs 
Oliphant might he quoted to the same ^ect. 

® In joining The Prelude with The JSxcursion m the same condem- 
nation, Dean Church goes farther than JefiErey. As a poem The Pre- 
hide is inflmtely supenox , its autobiographical character gives it a 
certain uinty, and it contaana a greater number of lofty passages in 
Wordsworth’s best vem 
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for It m the beauty of nature that remains thougli tbe 
poor broken-hearted woman is gone is hardly higher than 
tie dropsical scullion’s philosophy in Tristram Shandy. 
“‘He is dead He is certainly dead,’ said Obadialn ‘So 
am not I,’ said the foolish scullion 

There can be little doubt that adverse criticism had a 
depressing inflaeuce on Wordsworth’s poetical powers, uot- 
withstan^ng hia nobly expressed defiance of it and Ins 
determination to hold on in his own path undistm’bed. 
Its effect in retarding the sale of his poems and thus de- 
priving him of the legitimate fruits of his industry was 
a favourite topic with him in his later years;® but the 
absence of general appreciation, and tbeiidicule of what he 
considered Ins best and most istinctive work, contributed 
m all probability to a still more unfortunate result — tbe 
premature depression and deadening of his powers He 
schooled himself to stoical endurance, but he was not 
supeihuman, and in the absence of sympathy not only was 
any possibility of development checked but he ceased to 
write with the spontaneity and rapture of his earlier verse. 
The common theory that the marked stiffenmg of his 
powers after 1807 was the effect of age only may be true ; 
but the coincidence of this falling off with the failure of 
the strenuous effort made in that year to conquer the 
hostihty of critics and the indifference of the pubhc makes 
the theory extremely doubtful as a whole truth. Words- 
worth’s true nature is often misjudged under the fallacy 
that the preacher of high and serene fortitude m the face 
of failure and misfortune must himself be imperturbable. 
On the contrary the most eloquent advocate of this heroic 
virtue is the man who most feels the need of it in the 
frailty of his own temper It is on record that Words- 
worth, with all his philosophy of consolation, did not easily 
recover seremty after domestic bereavements, and we go 
very far wrong when we confound his proud and self- 
reliant defiance of criticism with insensibility to it or 
power to nse at will above its disheartening and benumb- 
ing influence. 

For five years after the condemnation of The Excursion 
Wordsworth published almost nothing that had not been 
composed before. The chief exception is the Thanhsgwing 
Ode of 1816. He was occupied mainly m the task of 
putting his work and his aims more fully before the 
world, mamtainmg his position with dignity and unflinch- 
ing courage, so far unmoved by criticism that he would 
not alter his course one jot for the sake of public favour. 
In 1815 he published a new edition of his poems, in the 
arrangement according to faculties and feelings in which 
they have since stood; and he sought to explain his 

^ Charles Lamb’s review of The PSxomrsion lu the Qvartef'ly (Oct 
1814), xn spite of the editor Gifford’s modificatioiis, remains the most 
sympathetic of competent cnticisms of the poem. In one point there 
18 an oversight, sigmflcant of the indeflniteness of ’Wordaworth’s ex- 
position , Lamb supposes the conversion of the Solitary to he accom- 
plished ■witlun The Exeursicm. It was really reserved, for the third 
part of The Recluse It was the poet’s intention, as expressed in his 
convfflraations with Miss Fenwick, to effect this conversion, not hy 
ailment, hut hy carrying the sceptic hack to his native Scotland, 
ntftlriTig him witness of a sacrament service, and mokiiig early associ- 
ations thereupon reasseit themselves. This would have been in 
accordance v,T.th his theory of the value of early associations. ‘What 
mflVpg the position of the Sohtary a httla diflScult to grasp at first is 
that "Wordsworth on principle, does not present this character in 
marked contrast to the other characters in the poem, hut rather lays 
stress on what he has in common with them, tender-heartedness to- 
waids sufferiug and Intense enthusiasm for nature , hence it arises 
that the reader cannot see without some study what it is that the other 
interlocutors find lacking in him, and auu at supplying to him . 

6 Mr Matthew Arnold heard him say that “for he knew not how 
many years hia poetry hod never brought him in enough to buy his 
shoe-strings” (preface to Seleetim, p. v ) The hteral facta are that 
he received £100 from the Longmans in 1800, and nothing more till 
he was aixty-fl.Te, when Moxon bought the copyright of his wntings 
for £1000 {Prose W'or'ka, ih, 437). 
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purposes more completely tiian before in an essay on 
“Poetry as a Study.” In the same year he was persuaded 
to publish the The White Doe of Rylstone, written mainly 
eight years before. In purely poetic charm the White 
Doe ought to be ranked among the most perfect of 
Wordsworth’s poems, the most completely successful 
exhibition of his finest qualities j nowhere is the peculiar 
music of his verse more happily sustained or more per- 
fectly in harmony with the noble and tender feeling 
which here springs as if from infinite depths, to flow 
round and suhdue the tragic agony of the incidents.^ But 
Jeffrey, who wai mudh too busy a man to enter into a 
vein of poetry so remote from common romantic sentiment, 
would have none of the White Doe • he pronounced it 
‘'the veiy worst poem ever written,” and the public too 
readily endorsed his judgment. Two other poems, with 
which Wordsworth made another appeal, were not more 
successfuL Peter Bell, written in 1798, was published 
in 1819; and at the instigation of Charles Lamb it 
was followed by The Waggoner, written in 1806. Both 
were mercilessly ridiculed and parodied. These tales 
from humble hfe are written in Wordsworth’s most 
unconventional style, and with them emphatically “not 
to sympathize is not to understand,” but when they are 
read sympathetically they axe felt to be written with the 
spontaneity and freedom of the poet’s most inspired 
moments* although they are not in his high serious vein. 

Meantime, the great design of The Recluse langUMhed. 
The neglect of whxtt Wordsworth himself conceived to he 
his best and most characteristic work was not encouraging j 
and there was another reason why the philosophical poem 
on man, nature, and society did not make progress. Again 
and again in his poetry Wordsworth celebrates the value 
of constraint, and the disadvantage of “ too much liberty, ” 
of “unchartered freedom.” ^ This thought was impressed 
upon him by his own experience. There was “ too much 
hberty” in his vague scheme of a philosophical poem. 
He needed more of the constraint of a definite form to 
stimulate his worl^g powers to prosperous vigop. TTie 
formlessness of the scheme prevented his 'working at it 
contiauously. Hence his “ philosophy ” was expressed in 
disconnected sonnets, or in sonnets and other short 
poems connected by the simplest of all links, sequence in 
time or place- He stumbled upon three or four such 
sedrial ideas in the latter part of his life, and thus found 
beghmlng and end for chains of considerable len^h, 
whi(h may be regarded as fragments of the project wHch 
he had not sufficient energy of constructive power to 
execute. The Somets <m the River Dvddon, written in 
1820, follow the river from its source to the sea, and form 
a partial embodiment of his philosophy of nature. The 
McdmajiiexA Sonnets, written in 1820-21, trace the 
history of the church from the Druids onwards, following 
one of the great streams of human affairs, and exhibit 
part of his philosophy of society. A tour on the Con- 
tinent in 1820, a tour in Scotland in 1831, a tour on the 
west coast in 1833, a tour in Italy in 1837, furnished 
him with other serial forms, serving to connect miscel- 
JaneouB reflections on man, nature, and society; and his 
on the punishment oi death were strung together 
in etUl anoiiOT serier in 1840. He sought relief from 
“the weight of too much liberty” in this voluntary 
sul^tion to aerial form, taking upon himself that 
^ ** Conatraint 

' 'Whence oft invigoratnig tranroorta flow 
lhat choice lacked oqvob^ to hestow.” 

His resolute induatry was^producrive of many wise, 
impressive, and charitable r^exions,‘ and many casual 

^ See the Sonnet, jfiitns fret not, hic.. The Pass of Mrkstime, end 
the OUe to Pviy. 


felicities of diction, but the poet very seldom reached the 
highest level of his earlier inspirations. 

Wordsworth was appointed poet-laureate on the death 
of Southey in 1843. His only official composition was an 
ode on the installation of the Prmce Consort as chan- 
cellor of Cambridge university in 1847 This was his 
last writing in verse He died at Eydal Mount after a 
short illness, on the 23d of April 1850, and was buried 
in Grasmere churchyard. 

It was Wordsworth’s own desire that there should be no elaborate 
cnticisru of hia poetry This desire has not been respected. We 
have already referred to Lamb’s severely edited review of The 
Mseursion (1814), and to Coleridge’s enticism in the Biographia, 
IM&nna (1817). This last, together with the enthusiastic and 
unreserved championship of Wi&on in BZai^woodiS Moffosn/ne in a 
senes of articles between 1819 and 1822 (see JReereaiions of Ohns- 
topher North), formed the turning point in Wordsworth s reputation 
From 1820 to 18S0 De Quincey says it was militant, from 1880 to 
1840 tnumphant. By 1850 there were signs of reaction, hut, 
though the language of cnticism has become more judicial, there 
has been no falling off in veneration for Wordsworth a character or 
appreciation of his best work. Among cnfatca that are specially 
interesting for vanous reasons we may mention De Qtuncey (Works, 
vols. iu and v.), Sir Henry Taylor ( Works, vol v ), George Bnmley 
l^mus), Matthew Arnold (preface to Selection), Mr Swinbume 
{Miscellanies), Mr F W H. Myers (“Men of Letters” senes), and 
Mr Leshe Stephen {Sours in a Library, 3d series, “Wordsworth’s 
Ethics ”). 

Wordsworth’s writings in prose have been collected by Mr Grosart 
(London, 1876). This collection contains the previonsly unpub- 
lished for a Preneh B/evolvtuyn, written in 1798, besides the 

scarce tract on the Oonveniton of Gintra (1809) and the political 
addresses To the FreeTtolders of Westmoreland (1818) The bulk of 
three volumes is made up by including letters, notra, prefaces, &c. 
Wordsworth’s Qvade to the Lcikes originally appeared in 1810 as an 
introduction to Wilkinson’s Select Views, and was £rst published 
seramtely in 1822. ^ 

u^e standard editions of Wordsworth are Moxons six- volume 
edition originally settled by the poet himself m 1886-7, and Moxon's 
single-volume double-colunm edition sanctioned by the poet in 
1845. A carefully annotated edition, in nine large voluiuas, by 
Prof. Knight, is in course of publication. It contains a uscfal 
chronrio^nl table of the poems, and the hitherto unpublished 
psurt of The Eecluse is promised for the ninth volume. Prof. 
Kn%ht’s book on The English Lake District is also useful to 
minute students of Wordsworth (W M.) 

WORKINGTOhr, a seaport and market-town of Cumber- 
land, jSngland, on the south bank of the Derwent, where 
it enters the Solway Firth, and on several branch railway 
lines, 34 miles south-west of Carlisle and 311 miles from 
London by raiL The Derwent is crossed by a stone 
bridge of three arches erected in 1841 In the more 
ancient portions of the town the streets are narrow and 
insular, bnt there are now many spacious Streets with 
handsome houses and shops. The ancient parish church of 
St Michael was rebuilt in 1770, and, this building having 
been destroyed by fire in 1887, another is now (1888) 
m course of erection. The other pubhc buildings are 
the jubilee hall, the assembly-rooms, the temperance hall, 
the mechanics’ institute, the infirmary, the new covered 
market, the custom-house, and the bonded warehouses 
Hear the town is Workington Hall, the seat of the ancient 
lords of the manor, a quadrilateral castellated structure in 
great part modern, but still retaining some of the ancient 
rooms, including that in which Mary queen of Scots is 
said to have slept when she escaped to England after the 
battle of Langside in May 1668. The harbour is remark- 
ably safe, and has been improved by the construction 
of a breakwater 600 feet in length. The Lonsdale dock, 
4|- acres m extent, was opened in 1862. In 1886 37 
vessels in the foreign and colonial trade (19,806 tons) 
entered the port, and 24 cleared (10,495 tons) ; 1687 in 
the coasting-trade entered (197,487 tons), and 1682 cleared 
(206,404 tons). The value of the exports of the produce 
of the TTnited Huigdom in 1882 was ^6181, 012, but in 
1885 it was only £13,845, and in 1886 it was £38,468 
The chief exports are pig-iron, lime, coal, steel rails, and 
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steel plates. The value of the imports of foreign and 
colonial merchandise in 1883 was £57,512, hut since 
then it has declined, and was only £18,282 in 1885, and 
£27,448 in 1886. A considerable proportion of the im- 
ports are, however, from the ports of the United Kingdom, 
the principal items being iron-ore and moulding-sand. 
In the neighbourhood there are large collieries, but the 
chief industry is the manufacture of iron and steel by 
the Bessemer and Siemens process. There are large 
blast-furnaces, engineering works, and bolt and rivet and 
tinplate works. Iron shipbuilding is also carried on : 2 
vessels were built in 1886, of 3986 tons. The population 
of the urban sanitary district (area 641 acres) in 1871 was 
7979, which by 1881 had increased to 13,308. In 1882 
the area was extended to embrace 3463 acres, the popula- 
tion of that area in 1871 being 8413, which by 1881 had 
increased to 14,371. The town is about to be incorporated 
(1888). 

WORKSOP, a market-town of Nottinghamshire, Eng- 
land, is situated on the Chesterfield Canal, and on the 
Manchester, Shefiield, and Lincoln Railway and the 
Midland Railway, 16 miles east-south-east of Sheffield 
and 146|- from London. It is a well-built and pleasant 
country town, with considerable traces of antiquity. The 
church of St Mary and St Guthbert is an old priory 
church, once divided internally into two buildings, the 
eastern dedicated to St Mary being for the use of the 
canons, and the w'estern dedicated to St Guthbert for the 
parishioners. When the priory was demolished at the 
Reformation only the western portion of the church was 
spared, and for many years it was in a dilapidated con- 
dition until it was restored with Perpendicular additions. 
Behind it are the ruins of the lady chapel, containing 
some fine Early English work. The priory gatehouse, 
chiefly in the Decorated style, now forms the entrance 
to the precincts of the church. It is supposed to have 
been built early in the 14th century by the third Lord 
Furnival, when the market was established. Of the 
priory itself the only remains are a wall at the north- 
west corner of the church which includes the cloister 
gateway. There was a Norman keep on the castle hill, 
but no remains of the building are now left.- The 
magnificent manor-house, built by Gilbert, first earl of 
Shrewsbury, and occasionally occupied by Mary queen of 
Scots during her captivity under the sixth earl, was in 
great part destroyed by fire in 1761, while being restored 
at great expense by the duke of Norfolk, and when the 
estate came into the possession of the duke of Newcastle 
in 1840 the ruined portion of the mansion remaining 
was removed and a smaller mansion built near it. The 
ecclesiastical parish of St John’s was formed in 1867. 
There is a corn exchange, erected in 1854, in the Venetian 
style, and a mechanics’ institute, erected in 1852. Form- 
erly liquorice was extensively grown, but malting is now 
the principal industry. A large corn market and a cattle 
and horse fair are held. The town also possesses brass and 
iron foundries, agricultural implement works, saw-mills, 
and chemical works. The population of the urban sanitary 
district (18,220 acres) was 10,409 in 1871, and 11,625 
in 1881. 

"Worksop occurs in Domesday as Witliercope. By "William the 
Conqueror the manor was bestowed, on Roger de Busli. It subse- 
quently passed to William de Lovitot, who in 1103 founded a 
priory for Augustinian canons dedicated to St Mary. Bxom^ the 
De Lovitots it passed successively to the Burnivals, the Nevilles, 
the Talbots, earls of Shrewsbury, and the Ho-wards, earls of 
Arundel and afterwards dukes of Norfolk. By the duke of 
Norfolk it was sold in 1840 to the duke of Newcastle, whose 
country mansion, Clumber, is in the parish. In December 1460 
an engagement took place at Worksop between the forces of the 
duke of York and those of the duke of Somerset. 

See White’s FbrfoojJ, 18T5 ; and Sissons, io Worlsop, 1888. 


WORM. This word has no definite significance in 
modern zoological classification j it is constantly applied to 
several phyla of the animal kingdom which have for the 
most part no special relations to each other. By Linn^us 
the T ifitin equivalent “ Vermes ” was applied to the modern 
divisions of Mollusca, Ccelenteea, Peotozoa, Tuni- 
CATA, Echikodeemata (qq.v.), as well as to those animals 
which are in many current text-hooks of zoology grouped 
together under the same name.^ The group Verrnes as 
used, for example, by Claus includes several distinct 
phyla, viz., Nematoidea (q-v.), Platyhelminthes (see 
Plamtarians, Tape-IVorms, and Trematoda), Nemeb- 
TIKES {q.v.), Ghsetognatlia (see Sagitta), Gephyrea (see 
Annelida), Eotifeba {q.v.), Discophora (see Leech), 
Ghsetopoda, 

The Ghestopoda are divided into Oligochseta and PolycJmta, 
which have been shortly treated of, together with Bis- 
copkora and Gephyrea, in the article Annelida {q.v.). The 
leech and its kindred {Discop>horrc) have been more fully 
described in another article (Leech, q.v.). The present 
article will treat of the earthworm and its immediate 
allies. The earthworm belongs to the order Oligochmta, 
w'hich also includes a number of freshwater forms ; these 
latter Oligochs.ta'h.avQ been distinguished as Li7nicols&'’ 
from the earthworms or “ Terncolss." There are, how- 
ever, no structural 
peculiarities of any 
importance which ab- 
solutely distinguish 
the terrestrial from 
the aquatic forms. 

Earthworms are, it 
is true, characterized 
by the simplicity of 
their setae, by the 
absence of cilia upon 
the body, by the 
thickness of the 
body-wall, which im- 
plies an increased 
thickness of the mus- 
cular layers, and by 
the thickness of the 
intersegmental septa, 
particularly in the 
anterior region of 

■HiA "hnrHr Ah "h'b 1.— Diagrams of Various Eartliworms, to illus- 

une uouy. .tin unebt! external characters. A, B, 0, anterior seg- 

structural modifica- ments from the Yentral surface; D, hinder end 
Of Body of Uroch!sta. A. Lunibricus ; 9, 10, seg- 
ments containing spermatheese, the oriflces of 
u-hicli are indicated; 14, segment bearing ovi- 
dncal pores ; 15, segment hearing male pores ; 
32, 37, first and last segments of clitellnm. B, 
Acanthodrihis'. Cjp, orifices of spermathec®; 9, 
oriducal pores ; 2 , male pores; on 17th and 19tli 
segments are the apertures of the atria. G, Peri- 
chieta : the spermathecal pores are between seg-. 
ments 6 and 7, 7 and 8, 8 and 9, the oriducal 
pores upon tiie 14th and the male pores upon the 
ISth segment In all the figures the nepliridial 
pores sire indieated by dots and the set® hy 
strokes. 



tions, however, are so 
obviously connected 
with the density of 
the medium in which 
they live that they 
cannot be held to be 
of primary import- 
ance. On tbe other 
hand, there is no 
deep-seated anatomical character which distinguishes earth- 
worms from the freshwater Oligochista. An article on 
earthworms must therefore necessarily include an account 

of the aquatic and mud-inhabiting 

The Oligochseta T&ng& in size from a few lines to several 
feet in length ; the large earthworm from the Cape Col- 
ony {Microclimta rappi) measures 5 or 6 feet in length 
when fully extended. On the whole the terrestrial forms 
(earthworms) are larger than the aquatic forms. The 
OligochdEta are found all over the globe, but at present 
no details of value can be given as to their distributional 


^ Gegenbailr, Elements of Comp . Anat ., Eng. trans., 1S78; Claus, 
Text-Book of Zoology , Ens . 
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areasJ As miglifc be iniagiiied from their soft perish- 
able bodies, nothing is known, respecting the distribution 
of the OUfjochixta in past time. 

The most prominent characteristie of the OligocJimta, &s of the 
Oh&topsda generally, is the segmentation of the body : the body 
is divided into a series of segments or metamereSj ivhieh resemble 
each other most closely in the lowest forms. This metamerism is 
eeea externally in the presence of transverse furro^^, corresponding 
with the internal divisions of the body cavity, and in the dis- 
position of the set£5. The mouth opens into the first segment, 
which is usually unprovided with setre ; in front of the mouth is 
a preoral lobe ; this latter is aborted in some Oligmliasta {UroeluBta, 
TliamiiodrUiis]. 

Body- Bodjf- fFalL—In all Oli'godmta three layera can he distinguished 

wall. in the body-wall— (1) an outer epidermis, which secretes a delicate 

cuticle, ( 2 ) a circular muscle layer, ( 3 ) a longitudinal mnscle layer. 
Within the last-named is the peritoneal lining of the coelom. 

During sexual maturity certain of the segments of 
the body in Lurtibrisus and other earthworms undergo a change in 
appearance which is caused by the development of several layers of 
unicellular glands beneath the epideraiis. Among the ‘‘Iiimicolis ” 
{e.g.,mLmnodrUi!S, Myndielmis, Enchjtrgsidm) the eUtellumis, 
on the contrary, famished with an epidermal layer only one cell 
thick 5 some of these cells become large and glandular. In these 
points Ormlrihis agrees with earthworms. The secretion of these 
glands may form the cocoon in which the egp are deposited, hut it 
appears to*he also used to attach individuals together during copu- 
lation. The clitellum is universal among the Oligoclmta. Monili- 
gaskr and GrMrihis were for some time considered as an exception 
to this rule, but a clitellum has recently been demonstrated in 
these two genera by Bourne (17)- and Benham (7). The clitellupi 
in earthworms never occupies less than two segments, and in 
Trigaster it extends over twenty-seven. 

Setie . — ^'fhese are universally found in the OligocTiMa, but differ 
in their shape, as well as in their number and arrangement, in 
different families. In the ma,)ority of forms the seta are disposed 
in four longitudinal rows ; the setfc in each of these rows may be 
comi>aratiTt‘ly numerous (yaidomorpha), or maybe limited to two 


Fig. 2.— Sets of Oligoehieta. a. penial seta of f’en'e.^iefa ixyloniea ; 6, estremity 
of penial seta of Ac-mihodrilus (after Horst) ; c, seta of ETrocAffifa (Perter) ; ti, 
seta of Lumbrifas-, e, seta of Crialrtfus; /, ff, aette of Bohemilla eomtai 
h, ijj, mtsicl Psammoiyctes iarMiti (/ to/ after Veitlovsky). 

Lunibriculid-^ and many earthworms). In Aeand'hodrilm muUi- 
jmnts and other earthworms the eight sette are no longer in jraars, 
but separated by nearly equivalent intervals. In Urochsta {fig. 1 , D) 
and Dtttchada each segment has also eight sets, but these are dis- 
posed more or less alternately in successive segments. In the 
former of these two genera, as also in Ev.drUus, peculiar structures 
of a chitinous nature exist between the individual sete of a 


^ The AcarWhodrilus is almost entirely Antarctic in its range. 
It occurs in Patagonia, S. Georgia, Kergueien’s Land, New Zealand, 
Cape of Good Hope and other parts of Africa, Madagascar, and New 
Caledonia. Ferich&ia is characteristic of the Old and New World 
tropios, particularly of the former; in the Old World it ranges from 
India to China and Japan, and through the Indian Islands to Australia 
and New Zealand. Australia has the peculiar genera Megascolides, 
ITotosool^, and Cryvtodrilus, bat tlie greatest number -of peculte 
genera are found in the Neotropical region. In Europe the moist 
characteristic genera are Imd)ncus and AlMdbopliwa', these are 
found in most other parts of the world, hut it is possible that they 
have been accidentally imported. 

2 These figures refer to the “Literature,” p. 684 . 
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segment; these are similar to certain structures described in 
Amdiscta by Tejdovsky (15) as abortive set® ; their presence in 
TJrodioda, and Emlrilus may indicate that the number of set® in 
these worms has been reduced from a continuous circle round each 
segment, sneh as exists in the family Fmdmtklm (fig. 1, 0). 

Among the Naidmorplia there are delicate hair-like set® which 
pass by numerous intemediate forms into set® with a bifurcate . 
extremity ; in many limieoloos forms, as in earth worms, _ the set® 
are simple in form, ending in a slightly curved extremity. The 
set® are developed in the interior of cells of ectodermic origin ; 
special muscles effect their movements. 

CfeZom,— The OUgoehmta, like other Annelids, have a ccnlom Cffilom, 
which is formed by the excavation of paired mesoblastic somites ; 
the intersegmental septa represent the walls of each two adjacent 
somites ; the dorsal and ventral mesenteries, which in the ArcM- 
annelida suspend the gut from the body- wall, are largely absent 
I in. the Oligochada, the cavities of each pair of somites becoming 
I continuous. Traces of the dorsal mesentery are met with in some 
forms ; in almost all tihe ventral mesentery persists to a great extent 
in a sheet which suspends the ventral blood-vessel from the intestine. 

The effilom communicates with the exterior by tbe nephridia 
and ducts of the reproductive organs and by certain dorsally-placed 
pores. These latter are sometimes present only on the head seg- 
ment {Criodrikis and many aquatic genera), sometimes on the body 
segments also {SncJiytriaida ) ; in the majority of earthworms they 
appear to exist only on the body segments, and the first one does 
not nsnally appear before the third and fourth segment. In Pan-, 
todrilus and a few other species the dorsal pores are entirely 
absent. The emlom is lined with a peritoneum, the cells of which 
exhibit different characters in different parts of the body. The 
intestine is covered with a layer of large cells containing numerous 
granules; this eeUnlar investment was originally described as 
hepatic, but it is now known to have no relation to the alimentary 
tract. The investigations of Kiikenthal (16) show that these cells 
are concerned with the excretory function, 

Nervous System,— 'Phis consists of (1) a pair of cerebral ganglia Nervous 
connected by a circnmffisophageal ring with a chain of ventral system, 
gandia arranged in pairs — a pair to each segment ; (2) a system of 
small ganglia and nerves arising from the cerebral ganglia and 
innervating the anterior part of the alimentary tract ; and ( 3 ) two 
lateral ganglionated cord^ which have a special interest for those 
who believe that the segmented worms are the Invertebrate group 
from which tire Chordata (including the Verteirata) have sprung. 

The discovery of Eisig_ (“Die Oapitelliden,” Monograph^, 

that this lateral cord is on both sides connected with segmentally 
arranged sense-organs in the CapitelUdm, is an additional argument 
for considering this lateral system as the homologue of the lateral 
line in fishes. 

The nervous system of jNoIosoma is probably degenerate ; it con- 
sists merely of a pair of cerebral ganglia, which are situated in the 
procephalie lobe in connexion with the epidermis. In Gtenodrilus 
the nervous system, like that of the ArchianneUda (see below), is 
imbedded in the epidermis throughout its whole extent. In the 
higher forms, in fact in all the_ remaining Oligochmia, the central 
nervous system has lost its primitive connexion with the epidermis. 
Moreover, in these forms the cerebral ganglia, originally developed 
in the procephalie lobe, have moved back, and may lie as far back 
as in the fourth segment, 

Vaseular System . — All the OUgoehmta possess, in addition to the Vascular 
corpnsciilated fluid of the cmlom, a system of clo.sed vessels which system, 
in the. higher forms attains to a very highly developed condition. 

This vascular system contains in nearly all the OUgoehmta, in 
the Pohjchmta and Eirudinea, a red-coloured fluid, which has been 
proved to owe its coloration to hemoglobin, and in which are 
suspended . corpuscles. Molosoma has a colourless pseudh®mal 
fluid. In the lower forms the walls of the blood-vessels are exces- 
sively delicate, and coniain no muscles ; in the higher forms (e.g., 
Limhrieus) the blood-vessels are furnished with muscular tissue as 
well as with an epithelial lining. The cells of the latter give rise 
to the .eoipusoles of the blood, which consist of little more than the 
nucleus./ 

The. simplest form of vascular system occurs in Jlohsona and 
Ctmodrihts. _ The alimentary tract is surrounded with a network 
of blood capillaries, which in the asopliageal region unite to form 
a dorsal vessel ; this passes along the resophagus, but is situated 
between the walls of the intestine and its covering of peritoneal 
cells ; beneath the cerebral ganglia the dorsal vessel gives off a 
branch on either side ; these unite with a ventral vessel, which 
passes beneath tbe intestine, and gives off branches to it, which are 
r^ularly arranged in paii's. In the Enchytrmidm the dorsal 
vessel is .also restricted to the anterior segments of the body, and 
ori^nates from a blood sinus in the walls of the alimentary tract. 

The dorsal vebel gives off-anteriorly two brandies which unite to 
form the ventral veffiel; three pairs of slender vessels, a pair to 
each segment, originate from the dorsal vessel, and are connected 
wift these two branches. In all the higher OZjgocteZfl! there is 
xsticnluin of Wood capillaries developed in the walls of the alimen- 
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tary canal, but the dorsal vessel, although connected -with this 
netvrork, does not originate from it, but passes from end to end of 
the body. The dorsal vessel is also connected with the ventral 
vessel by paired trunks, which are segmentally disposed, i.e., a 
pair_ to each segment. In the JSMdoviorpha and LuinbriculidsB, 
the vascular sj'-stem consists only of these parts, together with 
some few branches which penetrate the layers of the body-wall and 
reach to the epidermis. Among earthworms the vascular system 
is more complex ; our knowledge of the details of the circulation 
in certain tropical genera {Urochmta, Pontodrilus) is due to Perrier, 
and hut little of importance has been added to his descriptions. 
The circulation oTLimbrims is known principally from the investi- 
gations of D'Udekem, GlaparMe, and recently of Horst. In Zum- 
briciis there are three longitudinal trunks (fig. 6) which run from 
end to end of the body — (1) dorsal, (2)snpranBrvian, (3)suhnervian. 
The dorsal vessel is connected with the supranervdan by seven 





Fig. 3. — Diapammatic Transverse Section throngh one of tiie Posterior Segments 
of Lumlrkus (partly after Marshall and Hurst), n, nepMdimn; /, funnel of 
nephridium ; n.c, nerve cord ; e, epidermis ; ni, transverse muscles ; m', longi- 
tudinal muscles ; s, s', ventral and dorsal pairs of sets ; t, typhlosole; tf, doraal 
hlood-vessel, connected hy a vertical hranch ■with typhlosole and hy brandies 
rrith intestinal blood-plexus ; s.n, supranervian vessel; v, in/ranervian vessel. 
On the left side are indicated the chief vessels given off from the main trunk 
to the body-wall and nephridium. 

pairs of stout tranks in the outer part of the body ; from the dorsal 
vessel in front of the last of these originates on either side a lateral 
longitudinal vessel which passes along the 'sides of the oesophagus 
and gives off branches to it. In the intestinal region the dorsal 
vessel is connected by branches with the capillary network of 
the intestine, and also directly hy lateral branches with the suh- 
nervian vessel ; the latter gives off branches to the body-walls. 
The majority of earthworms possess in addition a small vessel 
rimning above the alime-ntary canal, but below the dorsal vessel ; 
this is especially concerned w’ith the blood supply of the alimen- 
tary tract, and in the intestinal region it runs in the interior 
of the typhlosole; the presence of this supra-inte.stinal trunk 
was first noted by Perrier, who also discovered that more or 
fewer of the large contractile “hearts” of the anterior segments 
are connected with this vessel as well as with the dorsal vessel. 
The subuervian vessel is absent in Pontodrilus and other genera. 
The immense development of the integumental capillary system 
is characteristic of earthworms, and is no doubt to he explained 
by the much greater thickness of the body-wall ; it has been 
already stated that among the lower OligochBta the integumental 
capillary system is present though feebly developed. In some 
genera of earthworms the capillaries penetrate the epidermie layer, 
as in some of the aquatic genera and in many leeches. It has 
been recently stated by Sarasin that these epidermic capillaries 
open hy pores on to the exterior. That the vascular system of 
JSolosoma represents a primitive condition is sho-wn by the investi- 
gations of Tejdovsky (15) into the development of 
In this worm the dorsal vessel is at first only visible in the anterior 
region of the body, where it lies upon the oesophagus below the 
peritoneal covering of the latter ; posteriorly it communicates 
with a blood sinus surrounding the intestine ; this stage exactly 
corresponds to the adu.lt ASoZosomti, and the blood is also colour- 
less ; subsec[uently the dorsal vessel becomes connected with' the 
ventral by a few lateral trunks; this stage is retained in the 
Enchytmidm. Moreover, in the Chlormiides a, similar condition 
exists (Horst, Zool. Amdg,, viii. p. 12), and in the larval 


Excretory Organs . — It has been, recently shown hy Yejdovsky Excretory 
(is) that the OlujocTimta, like Pohjgordius, many Pohjchieta, organs. 
Gephyrea, aoiffiruclinea, po.ssess temporary larval excretory tubules 
as well as the definitive nephridia. These organs have been found 
in PJiynclielnm, Neds, CJimtogaster, and Jdolosoma. In the first 
mentioned tyjje they appear as a pair of fine tubes with a ciliated 
lumen, -without any apparent internal aperture ; they run on ei'feher 
side of the phar3Tix, and each oiiens by a pore placed at the side of 
the mouth. In the young asexually produced individual of Neds, 
Clmtoejaster, and JEolosoma similar organs are to he seen. The 
permanent excretory organs consist in the majority of Oligoclwtce, 
of three parts:— (1) a funnel-shaped expansion furnished with cilia, 
opening into the body cavity ; (2) a coiled glandular tube ; and 
(3) a terminal vesicle furnished with muscular layers, and opening 
on to the exterior of the body. The latter section may be absent, 
and in the relative proportions of the different parts as well as in 
certain details of their sb'ueture there are great differences. As a 
general rule, the funnel lies in a segment anterior to that wdiich 
bears the external pore ; but in Pluielhis Perrier states that the 
whole organ lies in one segment. In the majority of forms there 
are not more than a single pair of nephridia to each segment (except 
in Pmehaeta, &c.). In the limicolous OUgoikeetCL nephridia are 
generally wanting in the anterior segments of the body, and 
disappear in those which contain the generative ducts when the 
latter are developed ; in the terricolous forms, on the other hand, 
the nephridia usually commence in the second or third segment. 
Gtenodrilus is remarkable for the fact that it only possesses a 
single pair of nephridia, the funnel of -wdiicli is situated on the 
anterior side of the first dissepiment ; hut in no form are these 
organs entirely wanting. The glandular part of the organ consists, 
as in the Eirudinea and most Platyhelmintlis, of a row of cells 
placed end to end, which are perforated by the lumen ; the lumen of 
the tubule is therefore, as was first discovered hy Claparecle, mtm- 
cellular; in this particular the nephridia of the OUejoclissta differ 
from those of the Polycheeta, where the walls of the duct are made 
up of rows of cells, the lumen therefore being riifor-cellular.^ While 
in the greater number of OligocJimta the lumen of the tubule is 
simple and unbranched, in Ohsetogastcr fine branches are given off, 
which ramify in the substance of the cells ; this is an important 
point of resemblance to the nephridia of the Eirudinea, where 
Yejdovsky and Bourne {Q. J. M, 8 ., 1884) have described a similar 
branching of the duct. The glandular part of the nephridium is 
often, as in LwnPrkus, differentiated into two parts ; the anterior 
section is composed of more delicate cells, the posterior of larger 
and more glandular cells ; the lumen is furnished with cilia. The 
external surface of the organ is frequently covered with rounded 
cells of a glandnlar appearance, which are to be looked upon as 
modified peritoneal ceils; in certain cases (e.g., Pemtodridus sxlH 
many ‘'Limicolm”) those cells form a solid mass in the interior 
of -which are concealed the -windings of the excretory tubule. 

Special dilatations of the tubule are occasionally met with, as 
in Rhynchdmis •, and, among leeches, OUpsxne, Pontobdella, &c., 
show a similar dilatation, which, as in RJiyncholnis, comes imme- 
diately after the funnel. The terminal section of the nephridium, 
the “contractile’! vesicle, is more marked among earthworms 
than in the “ Limicolee" ; it is lined hya delicate layer of cells 
and furnished with muscular fibres; in Uroiemis (Benham, 7), 
as well as in many other species, this region of the nephridium is 
very largely developed, and is furnished with a long sac-like diver- 
ticulum. The differences in structure between the various parts 
of the nephridium are due to their different origin ; the funnel is 
formed independently of the glandular tubule, though both take 
their origin from the mesoblast ; the contractile vesicle is inva- 
ginated from the ectoderm. 

In Acanthodrihis muUiporus Beddard found that the number 
ofnephridial pores in the anterior region of the body to each segment 
was more tlian 100. In Typhmis an almost identical arrangement 
exists, and in Perichaita (Beddard, 4). In the last-named genus, 
as well as in an Australian form, Megascolides (Spencer, 12), the 
nephridial system forms a continuous network of tubules, uninter- 
rupted by the septa. In AcanthoelHliis the network of each 
segment is .independent In this genus, as in PericJimia, there are 
numerous ciliated funnels in each segment. 

The relation of the nephridia of the Ohsetopoda to tho.se of the 
Platyhelminths, on the one hand, and to those of the Eirudinea and 
Gephyrea are varioi^ly interpreted. It has been proved that in 
Polygordius, many Chsetoyoda, ‘and many Eirudinea and Gephyrea, 
thelarvffi, like those of the Oligochwtee, possess excretory organs, 
which are constructed on the type of the nephridia in Platyhel- 
minths. This is at any rate the case with Polygordius, the Oheetopod 
larva, and the larva of Echmrus ; in all these types the nephridia 
are paired branched tubes, wbichopen separately on to the exterior; 
they have, however, no internal openings, the flagellate cells of the 
Platyhelminth, with their single flagellum and funnel-shaped per- 

1 Nussnaam has lately (MrcA Slav. dePiel, t.) found that in the leech a uumher 
of cells fuse to form a single drain-pipe cell. This ivould tend to prove that the 
intercellular lumen preceded the intracellular. 
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foration, being absent. The kml excretory organs of th^Hvnidt'nea, 
like these of the Oligocltseta referred to above, are to be looked upon 
as in a more rudimentary condition , they are unbranched, and are 
sometimes without an external ondce. moreover, essentially similar 
organs are found in the larval niollosc In many of the above- 
cited examples it is certain that the larval excretory organs have 
no connexion with the permanent excretory organs , they atrophy 
before the latter appear Hatehek, hoviever, has stated that there 
IS a connexion between the larval and permanent excretory organa 
m Foliffjoidius', doubts have been thrown upon this observation 
by some who believe that the facts already cited showed ( 1 ) that 
the excretoiy system of Annelida, and Hiruhnca is a new formation, 
while ( 2 ) the excretory system of their PlatyhelmintU ancestors is 
represented by the transitory excretory system of the Annelida, 
which has theretore naturally no connexion with the permanent 
excretory system. This new has the merit of explaining the 
presence of apparently similar structures (i c , the lamlnephndia) 
m such diverse types as J/bfiifsca, Sirudinea, and Gejih^rea, and is 
perhaps further supported by the high development ot the laiwri 
excretory organ in the active larvm of Polyffordiiis, Ethmrus, and 
the OJnstoymi, and its rudimentary character in the embryo 
OligoQJiwta. It follows from this that the permanent nephndia of 
the Chsetojjoda are new structmes, unless the views of Bergh (i 8 ) 
be accepted, who would denve these organs from the generative 
ducts of the Platyhelminths. 

Against this h^thesis may be urged (1) the unlikelihood of a 
new formation of excretory organs in Annelids, and the probability 
of these organs being really homologous with those of their Platy- 
helminifa ancestors, and ( 2 ) the fact that the larval excretory organs 
of Pohjgordius, Polyeketa, and OhgoehMa and Sirudiaca are con- 
nected with the permanent system or at least are not in any way 
replaced by the permanent excretory system , in the Oliga^a the 
larval excretory organs appear comj^ratively late, and the segment 
occupied by fiem never gives rise to a pair of permanent nephndia 

The following &cts lead to another hypothesis, which is m many 
respects more acceptable, 

A connexion between the nepliridia of consecntiva segments has 
been recently stated by Wilson to occur in the embryo Lumirieus 
ll^er and Cunningham have observed the same m Ter^ella, 
Yejdvosky ( 15 ) him recorded m Anachseia hohemca a connexion 
between the nephridia of the 21 st and 22 d segments, and moreovei 
the first pair of nephridia has two internal fonnels. In the leech 
PojUdbeUUa the nephridia (Bourne, Q. Jl 3Im. Scl, 1884) form a 
network, the internal funnels and external apertures alone bwing 
ammged metamerioally. The presence of numerous external pores to 
each segment in certain earthworms, and the continuity of nephndio 
of i^'acent segments are facts to be referred to the same category 
Eisig’s disco veiy of the presence of many nephndia in each of the seg- 
ments of the QapikUim, which are connected together, is also, like 
the other facts referred to, in harmony with the supposition that the 
excretory system of the.d 3 iBcfuila has been directly denved ftum tbn-t 

the Pla^helminths somewhat as follows. The excretory system 
is at fitat, as in the Platy helminth, a continuous system, opening by 
numerous apertuiM into the body cavity by a mn gk onfica or a 
pair of orifices on to the exterior. Secondary external apertures 
«re then fonned, which are irregular in their disposition (these 
actoallyoocarin certain Platyhelminths), and more orlessnnmerous; 
this condifdon is largely retained in AcanlMnlns and PericSatoj 
the secondary external apertores as well as the internal apertnres 
then becnate reduced in nnmber and mejamerically arranged ; *bia 
flonditem occurs in Ponidbddla and Te/rebeUa, and to a very limited 
extent in Alnoetofir. The connexion between the nephndM 
spieta of sneoession segments then disappears, and the charactciistb 
Anneud excretory system is arrived at 
I- ^ Mimadarg fTmirf.— The alimentary canal of all the Oltgoehseta 
IS a straight tube running from mouth to anus, but even in the 
lowest forms is specialued into different regions. A pharynx, 
cesoj^iaga^ and intestine can be teco^izeS nniversally ; the 
pharynx is formed by the stomodfleal invagination of the epihlast, 
wto the terminal section of the intestine is formed by the proe- 
todeal mvBgmationj the rest of the alimentary cand is hypo- 
bJa^ In jtBoloeom the pharynx is restricted to the first segment 
« Jhe ^y» ft Bondition which is seen in the cmhryomc stages of 
Polggordiiis (see Mow) 
| 3 g<rtv*d by t&e'i^rww osophagns, which leads, in the 
listo the intartiiia} the mtesfeino is at first wide, 
««me# omtrwer; the whole (tlimentary canal is 
^ pharynx occupies several seg- : 

IS |Mcedw ly dbuocal cavity, the ejaOieliuia of whiSi 
- J Stu^ntrmt) the phi^k 

mprefrwibk. wfe(pien% ferniahad with glands, wHSl are of 
^olEh)d8,aadpre^If3otraoridioWHyoompa«^ lamany , 
anehprtt^s md Pfmdanufn^ certain of the aateitor segments ' 
Borifain riands attached to the anterior facto' of the inteis^ental - 
mptarthesehave^ termed aeptal^ds. InAwacftajoSierearn ' 

^ ^0 paira of t^ glandB, but four m Pckhyd^-its ; the glands , 
« each side of the body are connected by a conunnons longitudinal 


dnet which opens into the pharynx. Similar glands appear to 
occur in most Inmimidse in the form of unicellular glands 
attached to the pharynx. 

Another senes of glandular structures are connected with the 
pharjn.x, which have been termed by Yejdovsky salivary glands ; 
these are found in the Pnehi/trandee, and consist of simple or 
branched tubes, which open into the hinder end of the pharynx at 
each, side by a single duct; since these glands agiee in their minute 
structure with nephndia, which are not found in the segments which 
contain the glands, it is probable that they represent slightly 
metamorphosed neplmdia (Yejdovsky). Among earthworms Uro- 
eheeta, Xhaclueta, and Acanthodnlus multiponis possess a pair of 
glanik at the antenor end of the body (gkndes &. mncositi, Pemer), 
which are larger and more complicated than the nephndia, though 
their structure is the same ; in Acanthodnlus these glands open into 
the buccal cavity , in Hi oehmta they are branched and open on to 
the surface of the body on the one hand, and into the ccelom by 
several funnels (Beddard) It is pssible that they aie the homo- 
lognes of the salivary glands in the BmhytrseiAm 

The oesophagus is ciliated in the lower forms, hut among earth- 
worms cilia appear to be limited to that section of the oesophagus 
which lies behind the gizzard. The intestine, however, appears to 
bo mlmted in all the Oligochseta. There is thus a gradual diminu- 
tion in the ciliation of the aKmentary tract in passing from the 
lower to the higher forms In ASolosoma the whole canal fiom 
mouth to anus la ciliated When the buccal cavity first appears it 
18 Imed with a cuticle, and has no cihn The pharynx loses its cilia 
in the JSnchytrmidee, while the rest of the alimontaiy tract is cili- 
ated. Among earthworms the cilia are partially wanting m the 
oesophagus, while the mtestmo is Imed with a ciliated epithelium 

In some Oligoekseia the oesophagus is furnished with a muscular 
dilatation, which is usually tenned gizzard. This organ first makes 
its appearance among the Ifaidomorpha, hut is absent from other 
genera of " Limieolm ” It is, on the contrary, present m nearly aU 
earthworms; the gizzard is Imed with a tell columnar epithelium, 
which secretes a specially thickened cuticle, and the muscular layers 
arc enormously increased. In Zmnhneus the gizzard lies at the 
posterior end of the oesophagus, but m all other earthworms it 13 
succeeded as well as preceded by a section of oesopi^gus, as in 
Nan. In Lumbrieua, as well as m many other genera of earth- 
worms, the gizzard occupies two segments, and the septum dividing 
these segments has disappeared, or is at most represented by a 
few hands of muscle, which bind down the gizzard to the body- 
wall. On the other hand, in some earthworms as well as in the 
Naidmoiyka the gizzard only occupies one segment. In JDigaster 
and Trigaster there are, as the names of these genera imply, two 
or three smarate gizzards, while in Momligaater there are four or 
five. In Tngaster and Moniltgadcr each gizzard only occupies a 
single segment, it is possible that the single gizzard of Lumlncua, 

&c , which occupies two segments, is due to the ftision of two 
semrate gizzards lying in as many consecutive segments 

The oesophagus m most earthworms is furnished with from one 
to six pairs of glandular diverticula, which are known as " calci- 
ferons glands” or “glands of Morren.” Those glands produce a 
calcareous secretion ^ 

I The mtestmo 13 wider than the (esophagus, hut has much the 
i same structure , in JEolmma the walls of the mtestine consist of 
1 little more than a single layer of eihated cells, but m the ing hAi- 
forms this is surrounded by a layer of circular and longitumnal 
muscular fibres. A remarkable peculiarity dastmgnishes the 
intratme of the majority of earthworms ; tins is a longitudinal 
fold on the dorsal side which projects mto the lumen of the 
intestine, and which is known as the “typhlosole” (fig. 8, t), A 
typhlosoia does not exist m Pontodnlics nor m any known limi- 
coioirs form. In Pencheeta the intestine is furnished with one or 
more pairs of short caeca, in Megascoleo and other genera there 
are series of compact glands opemng into the intestme. 

Seprodvdiva Organs — ^The Oligockteta are, so for as is known, Renro- 
invanably hermaphrodite ; m this particular they differ from the ductive 
Polychida, where as a rule the testes and oyaxies are found m ormna 
dmtmct individuals. Among the Polyckesta, however, FroMa and ® 
other SerptdvleB are hermaphrodite. The reproductive organs 
consist of testes and ovanes, with their ducts, and spennathec©, 
which are filled with spermatozoa durmg copulation. The repro- 
ductive glands ore developed as a proliferation of the pentoneal 
apithelhim, but are restricted to one or two segments ; these oigana 
moreover have a definite form, and are commonly surrounded by a 
layer of calls of different nature from ihe sexual cells whioh TTiftko 
up the substance of the gland. 

(1) MaU PeprodvxHve Organza) Testes —In Limbricfus these 
organs consist of two minute pairs of solid eeUular masses attached 
dose to the median ventral line upon the posterior face of the septa 
whmh divide segments 9-10 and 10-11 (fig. 4) These organs were 
firstdiseoveredbyHenng. In themajonty of e arthworms XAcanZho- 

accotmt of the ftec^n of these glancls, as wcOI as of the part vhloli 
play as geological agents, see Dantin, Formation of Ytgotme 
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drilus, Eiidrilus, Pcrich^ta, kc.) there is aa identical number of 
testes occupying the same segments. It is probable but not yet 
proved that in Urocli^ta and Moniligaster, where there is only a 
single seminal reservoir and vas deferens on each side, there is but 
one pair of testes ; at any rate, in TijpJieeus, where the seminal 
reservoirs and vasa deferentia are single, there is but one testis 
on each side placed in the 10th segment. 

Among the “ Liniicolai” tiiere is rarely (Phrco/'yetes) more than 
a single pair of testes, ■which may be in "the 5th {Naulomorplui), 
9th {LimiibricuUdse,), lOtli {Tubifcod), or 11th {Enchytrsaiis, &c.) 
segment. 

(5) Seminal Reservoirs.— TI \q spermatozoa are not, however, de- 
veloped ■within the testes, but in special receptacles, the seminal 
reservoirs (seminal vesicles, vesiculse seminales). These structures 
frequently enclose the testes, -with -which they have been con- 
founded by mauy -writers. By the earlier -UTiters the seminal 
reservoir’s were regarded as ovaries; tliis opinion was due to the 
numerous parasitic Gregarines which these organs contain; the 
encysted parasites were mistaken for ova. In Litrnhricus ierrestris, 
&e. (Bergh), there is a single median reservoir, -which encloses 
the testes, the funnels of the vasa deferentia, and the nerve cord 
in each of segments 9 and 10 ; with these are connected three 
pairs of lateral outgro-wths situated respectively in segments 8, 
10, and 11. In Allolobopliora fcetida there are four pairs of isolated 
seminal reservoirs in segments S, 9, 10, and 11; there is no median 
unpaired jrortion; and the testes as -well as the vasa deferentia 
lie freely in the body cavity ; the fii-st two jjairs lie on the 
posterior septa of their segments, and open hy an aperture into 
the cavity of the segment behind ; the last t\vo pairs lie upon the 
anterior septa of their segments, and ojjen into the cavity of the 
segment in front. In all eases -the seminal reservoirs are formed 
as outgrowths of the septa. The cavity of the seminal reservoirs 
is broken up by anastomosing trabeculre, in the interstices of which 
the spermatozoa undergo their development. There is very great 
variety among earth-worms in the number and arrangement of tbe 
seminal reservoirs, but there is no form kno-rvn in "ivhich they are 
absent. In Urochasta, Typhous, Titemus, and Biadimta there 
appear to be only a single pair, which are of great length. In 
DiacJiseta (Benham) they occupy 26 segments. 

In many of the “ Zwiicolm,” as was first proved by Lankester in 
Tiibifex, seminal reservoirs are found ; and where their develop- 
ment has been traced they appear to originate as outgrowths of the 
septa. In some of 
the simpler forms, 
e.g., Glimtogaster, 
seminal reservoirs 
are not developed, ' 
but the testicular 
products float freely 
in the perivisceral 
cavity, -where they 
undergo their de- 
velopment. 

(c; Vasa Bef even- 
tia. — ^It is a rule 
without any exeep- ■v'ch 
tions among the 
Oligoclixta that the 
spermatozoa are car- 
ried out of the body 
by special ducts, 
which perform only 
this function. In 
this respect the 
OligocJixta are in 
marked contrast to ^ ^ 

theBofycSffito, where Fig. 4.— Genital Segments of Lumbricus (slightly altered 
the ripe spermatozoa from Howes, Biological Atlas). The left side repre- 
are either set free immature, the right the mature condition, 

. , j? 0.1 so far as the male reproductive organs are concerned, 

by a rupture OI tne anterior pair of testes (the second pair are in tlie 
body-wall, or are nest segment); rs, seminal vesicles; Sjj, spermathecaj; 
conveyed to the ex- deferens; o, ovary; od, oviduct; ro, recep- 

terior by means Of t«culnm ovoram nephricUa; »c, nerve cord, 
the nephridia, which, however, may be slightly modified in relation 
to this function. These ducts are termed vasa deferentia ; they in- 
variably open freely into the body cavi^, and only sometimes {e.g., 
Lumbricus) acquire a secondary relation -with the testes by way. 
of the seminal reservoirs ; they are developed independently of the 
testes. In the Sirudinea and Platyhelminths, on the other hand, 
the efferent ducts are continuous with the testes, of which they 
appear to be mere outgrowths ; JSTussbaum has, however, recently 
{Zool. Anzeiger, -nii. p. 181) stated that in Glepsine the vasa 
deferentia are developed independently of the testes. 

In their simplest form (in mauy Enchytrmdse) the vasa deferentia 
consist of a single pair of convoluted tubes, which open by a wide 
funnel-shaped aperture into one segment, while the external aper- 
ture is situated in the folio-wing segment. Tery generally in those 



Oligoehseta the funnel-shaped expansion is continued into a wide 
cylindrical tube, -which narrows abruptly on passing tlirough the 
iutersegmental septum into a slender tube ; tbe walls of both 
sections of the vas deferens are formed of cylindrical ciliated cells ; 
the external aperture is often surrounded by several rows of large 
glandular cells. Among a large number of the lower Oligocliaeia 
there is a single pair of vasa deferentia, which occupy in the same 
way two segments ; the internal funnel-shaped aperture opens into 
one segment, while the greater part of the tube and the external 
orifice are situated in the following segment. A further complica- 
tion is, however, introduced in the form of a glandular terminal 
organ, which opens on to the exterior by one extremity, and com- 
municates Avith the Ams deferens at tbe otlier. In Stylaria lacustris 
this organ is pear-shaped, uarroAving toAA'ards the external aperture ; 
it is lined by a layer of cylindrical glandular cells, outside of 
which is a layer* of muscular fibres ; the Avhole organ is coAmr-ed by 
large peritoneal cells of a glandular appearance. This organ is 
termed the atrium ; the vas deferens, which is short, only eiu’ved 
(not convoluted), opens by one end into the broad extremity of 
the ati'ium, and terminates in a ciliated funnel, AAdiieh lias this 
peculiarity that it does not lie in the segment in front, but in the 
same segment (in the 6th) as the atrium ; it is, however, closely 
applied to the iutersegmental septum of segments 5-6. 

This condition of the vasa deferentia is exactly repeated in the 
earthworm Moniligaster barwelli ; the seminal reservoirs (Beddard) 
lie partly in the 8th and partly in the 9th segment; the vas 
deferens, which is much coiled, lies in tbe same segment; it is con- 
tinuous at one end with the seminal reservoir, and at the other 
with a glandular body opening between segments 9-10, which has a 
structure apparently identical Avith that of the atrium of Siylaria. 
Ghsetogastcr diaphanus (Yejdovsky, 15) has tbe same general dis- 
position of the A’-asa deferentia, but the atrium is divided into a 
glandular “vesieula seminalis,” into which opens the vas deferens, 
and a distal non-glandular portion, which can be everted during 
copulation. 

The reproductive ducts of the Tubificidm are still further com- 
plicated in their structure. In Tuhijex rivuloruni tbe structure 
of the atrium at an early stage is like that of Siylaria ; a simple 
globular or pear-shaped atrium is formed as an invagination of 
the integument; later this is differentiated into tAvo parts, as 
in Chsetogaster ; an additional structure is, hoAvever, developed in 



the form of a group of unicellular glands, collectively termed the 
prostate, which open into the glandular distal region of the atrium ; 
in the adult Tiibifex the proximal section of the atrium is developed 
into a protrusible penis; this is surrounded by a second invagina- 
tion of the integument, Avhich forms a penis sheath and part of the 
penis proper. The glandular part of the atrium (vesicula seminalis) 
is ciliated, hut cilia are wanting in the penis. In TelniatodrUus 

XXIV. — 86 
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(Eisen) the prostates are very nmnorotis, and arranged in pw™ ; in 
Psammoryetes (Vejdovsky) and m Kenntuhfsx (Eisen) the upper 
part of the Tesicma seminalis, into which open the vas deferens 
and the prostate, forms a globular chamber distinct from the re- 
nuunder of the atnum ^ r t i i 

Another type of efferent apparatus is found in theZtimin'ieulidx, 
In SiuMnlh there is a single pair of atna, which have much tha 
Btune stractrire as in Sty^dTicit but tlio proximal end of the organ is 
less glandular and can be everted as apenia. "With each atnum, 
however are connected two vasa deferentia , one of these opens by 
a fnnnel-hke expansion into the segment in front, the other passK 
back into the segment behind that which contains the atnum, and. 
after again perferating the septum opens hy a funnel-shaped ex- 
pansion into the atnal segment Among earthworms Momhga^, 
as already stated, is famished with an efferent apparatus exactly 
comparable to that of the lower “ Limicolas ” In other genera tlm 
same (^visions can be recognized in the efferent apparatus, wniA 
may also be single or double. In all earthworms, however, with the 
exception of Mcniiligoster, therintemal funnels are situated several 
eogma-ntB in front of the external pore, instead of being jdaced in 
the next segment. This is the case also with Ocnerodnlus (Eisen), a 
form nsnally referred to the LimicaZsz " Uracheta- and TypJiMua 
are the only genera known, besides Moniligaster, m which, there 
is a single vas deferens on each side In all others there are a pair 
of vasa deferentia on each side, which open by separate funnels into 
two consecutive segments ( 10 th and lltli) ; the vasa deferentia open 
on to the exterior by a common pore ; they may become united into 
asingle tube in the segment behind that which contams the posterior 
funnel (LumMcus, Pcrichteta), or one or two segments farther back 
lifieroekseta), or, finally, as in Eudrilus, they may umte in the 
terminal apparatus. , « , ^ 

The structure of the vasa defereutia and the nmnels eorresponas 
to that of the lower OligocTiastct, except that the funnels are usually 
much plicated. In Lumbneus, TjTomasta^ &c., the vasa deferentia 
open (meetly on to the exterior , in other ^T>es, however, an atniun 
can be recognized- The most primitive form of these organs (m 
some respects) is seen m the genus Eudnlus (Beddard, 3 ) , the two 
Vasa deferentia open into the interior of a glandular orway which 
is probably the homologne of the atrium ; this organ is (imded into 
two parts by a longiti^nal septum, but is covered hy continuous 
layers of muscles { it communicates with two muscular tubes, also 
covered by a continuous layer of muscle, which unite into a sm^e 
muscular penis, whi<ih is probably eversible The penis, like the 
atcium, islinedby a single layer of non-ciliate cells; the cells of the 
g?a.TidTTl»r portion are non-eiliate, and are arranged in two layers ; 
tha penis projects into the interior of a cavity open to the exterior ; 
this corresponds to the penis i^eath of the dfaidoTnojpha. With 
ibe penis sheath (“bursa copulatnx,” Perrier) is also connected 
a ffmall rigid divernonlnm wiiSi muscular walls. 

It IS not certain whether the partial longitudinal divisiiin of the 
atrium iind TBaicula represents the partial fusion of the primitively 
distinot atria or the commencing separarion into two parts of a smgle 
atrium { the latter altemativa, on the wbol^ is the more probable. 

In Jbneftarfa, AeanihodnluSf &c., certain glandnlar bodira are 
connected with the termination of the vas deferens, which have been 
termed **protrtat 6 a” The^ glands are of two kinds . (1) in Acavr- 
iWriiiw, Ims., they eonsiart of a single somewhat con- 

Toilated itobo of uniform diameter ; (2) in Perichaeta, &c , titwy have 
a racemose lobidated appearance. It is probable that ih^e stmetuxes 
mra hoaolflgous. prostates of Pericheta (fig. 6 , F) are made up 

of rmmemiia duotalcs, whuih are connected with griiups of cells that 
hayoihe ohanuitsr of nTti pfllhilar glands ; eatdi cell is connected by a 
Irnag stalk with the terminaiaou of the ductule ; in Aeanthodrdas, 
fta, the prostate is lined hy a double layer of cells which surround 
a centim lumen ; the innermost layer of cells are narrow and 
coinmnar, ihe outer layer are large pear shaped glandular cells. 
The difference between the two organs is this : in Penekaeta tha 
glandular cells have become s^regated into groups, while tha 
lomen of the ^[andis branched. In at least one species of PervAmta 
boib l^ese diflferencee from Acantbodnhis are less marked. 

The stMiallea prostatte of ActmAadnlvs and Poniodnius a^a 
in l^sir minute structore with the veslculaseminalis of Eiidrdm, 
and they open on to the exterior, like the corresponding structures 
In byn tbkk'-imlled mnscular tube ; the vas deferens, 

% eomieotod in Pwiiodnftw with the muscular part of the 
DjQt wifh the vemcvils. ; the condition of the efferent 
iqjpWNdlLs is thesefum a nmre moiM^ one. In Typhmvg this 
me$l|Nnition: m wmeds^ farther: the vaadeferens dntma the body- 
will ,of the vemcuhi and atrium, and only joins the 

latter bildw the ej^denuis just before its opening cu to liie exterior. 
If TejdOvi^ be xmht in interprering the so-mdled recqitaculum 
semfms ol dawr 9 < 2 mttt‘<Bieien) asthe atrimn, the relations of the 
several xnrts ^ the eflinr^ti^stem in this worm , are much the some 
as in TypJuem. ln.Aea»ffu)drUtts (fig, 5, B) the two pairs of atria 
open on to the 17th and 19th fi^puents respectivflfy; the vasa 
deferentia open on to the ISth independently Of them. 

((2) QmvUal Sets , — It is commonly tha case among the Oligaehseta 
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that the set® upon the clitellum, in the neighbourhood of the 
spermathee® and the male sexual apertuies, undergo a ceiton 
amount of modification. Thus in Lumbnctis the set® in these 
regions of the body are longer and more slender than the set® else- 
where (Henng) ; in Urochmta and Thaniwdnlus the set® imon 
the clitellum are ridged. Analogous modifications are found in 
JS^ais and other “ LimtcolEe." The function of these set® is prob- 
ably as Laukester has suggested, to assist in attaching the worms 
together dutmg copulation Before the mdmdnal is mature these 
setm are absent, and tho ordinary set® occupy their place ; when 
the clitellum is developed the ordinary set® drop out, and are 

replaced hy the gemtnl set® (Vejdovsky). 

In AcanOiodrilm, Typlmus, and some species of PenchMa. the 
apertures of the atiua are furnished with a thm-walled muscsular 
diveiticuliun in which are found a bundle of extoorMnanly long 
set® , these can be protruded through the sexual onflee and may 
possibly serve to assist in the transference of the sperm to the 
spermathec® of another individnaL These set® may be termed 
“penial” set® (Lankester) (fig. 2, u, J). 

(2) Female P^aprodiudvoe Appevratua—ia) Ovanes —The ovaries 
of Immlmciis were firet discovered by D’Udekem , they consist of a 
‘ pair of minute pear-shaped bodies attached to the anterior septum 
of the ISth segment (fig 4, 0 ), their poation exactly corresponds 
to that of the testes, and like those organs they are covered hy 
a delicate layer of flattened peritoneal cells. In Penchasto and 
AcaTdhodnlus, where the testes are prolonged mto numerems dim- 
late processes, the ovaries have an identical form ; finally, 
contents of the young ovaries and testes consist of entirely similar 

e nal cells (Bergli) , these facts all tend to prove the serial 
logy of the ovanes and testes With the exception of Euch~ 
pidrdits and Phreoryetes, the OhgotHmia possess but a single pair 
of ovanes, winch appear to be invariably^ placed behmd the testes. 

(6) J^ceptaculum Ovonm —Corresponding to the seminal reser- 
voirs are a pair of outgrowths from the posterior side of the septum 
which separates segments 13-14 ; the npe ox nearly ripe ova are 
stored in these receptacles. Their presence in Lwrrdmffits was first 
discovered by Henng. They have the same structure as the seminal 
reservoirs, their cavity is similaily divided by anastomosing 
trabeenlffl, and they have been proved hy Bergh (ig) to originate 
in the same way. In MomUgaster (Hoist) these bodies are _ of 
large size, and therefore resemble more closely the seminal reservoirs. 
They are generally present in earthworms. Among the Faido^ 
marpha organs are met with which appear to resemble the reoep- 
tacnla. In Stylaria laeustris a pair of dehcate sacs are developed 
in the same segment as that which contains the ovanes ; in these 
the ova undergo their development , the extremity of the sac 
encircles the ovary, so that the ova can readBy find their way mto 
it, Th® organ is, however, compared by vejdovsky ( 15 ) to the 
delicate peritoneal covering of the ovary in Zwnbncus, and more 
particularly to a tube-like projection of this peritoneal covering 
at the free extremity of the ovary where the npe ova are found. 

(c) Omdiut — ^The oviducts m Lumhnevs are two mmute trumpet- 
shaped bo^es composed of a single layer of cihated cells , the 
funnel-shaped expanmon opens mto the 13th segment; the tube 
perforates the mesentery, and opens on to tiie extenor m the 14th 
segment. The month of the oviduct is in close relation with the 
aperture of the receptaculum ovonun into the same segment. In 
most earthworms a pair of oviducts of sumlar structure have been 
recognized; in PerMieeta the two oviducts open by a common pore 
situated in the median ventral line of the 14tn segment. The aper- 
tures of the oviducts are, wi& the exception of MonUigaster (Horst) 
and A Hums (Beddsud, 5 ), invariably placed in front of the male g^e- 
TatiTe''porea, Among tne “ limicciloua ” forma oviducts have been 
described in EhynehUmia, Phreoryetes, and Phreatothnx ; in these 
genera, however, the oviducts cona®t of little more than the funnel 
whi(ii ® sessile on the ventral body-wall of the 11 th segment, and 
opens on to the exterior m tiie groove between this and the following 
segment; in Phreoryetes, Beddard ( 6 ), there are two pairs of oviducts 
entirely contained in one segment. It is important to note that in 
Ehynchelmis and Fhreaiothnx the female pore is behind the male 

a while in earthworms (except Monihgaster, Allurus) it is in 
.Among the lower Ohgochsta oviducts are absent , their plana 
IS taken in tlie JSnchytrsida and others by a pair of slit-like orifices 
placed on the chtellar segment behmd the apertures of the vasa 
deferentia. That these pores represent the external orifices of the 
oviducts in the higher forms w shown by the followmg oonaidera- 
lions ; ( 1 ) their position behind the male pores ; (2) the probabihty 
ur^d by Vejdovsky that the chtellar se^ent really represents 
three fused segments, in which case the oviauoal, pores are really one 

X ent hehnid the male efferent pores , (3) the remarkable analogy 
the Oyelostomata among fishes, where the abdominal pores 
mjt as oviduct ('Weber, Zeiiseh,f wm. Zool , 1887k 
The ovaries and oviducts of Eudnhja (Beddar^Horst), differ in 
many partiealars from those of other OZigochasia. The ovanes (fig. 6 ) 
are two soh d hodiea situated oft the anterior Septum of se^ent 
1 PluteJltH Ig, accorfling to Perrier, m excejpOon ; the ovaries are in front of 
the teslee. 



Classifi- 

cation. 


W 0 E M 


683 



If _ They are snrromifled by layers of muscles, and the interior is 
divided by trabecula into numerous compartments ; directly con- 
tinuous with each ovary is a contorted tube which passes through 
the septum into the 13 th segment, and then again passes through 
the septum, and opens on to the exterior in the 14th segment, in 
common with a large spermathecal pouch and a small glandular 
body. The oviduct opens by a wide mouth into the interior of 
the ovary, and is lined throughout 
with a ciliated epithelium; it is 
covered by layers of muscular fibres, 
which are continuous with those of 
the ovary. The continuity of the 
ovary and its duct is unknown in 
any other Oligochmia, but is analo- 
gous to the condition of the ovaries -ex-,,, . . 

and their ducts in fhe Ippcbcs tj. Em. 6^Female Reproductive Appa- 

pa xneir aucts in tae leeefies. it ratus of Eudntus. Ou the right 
IS possible that the muscular "wall side the spermatheca has been cut 
of the ovary is to be regarded as an to show the contorted ovi- 

l/fnWLf J m glanl^ciitagiKn: 

ing of the ovary in Lumi) icus, &c., joined duct of spermatheca and 
and that this has involved the ovi- ■ oviduct, 
duct ; or the muscular coat of the ovary may he regarded as the 
receptaculum ovorum, which, as in Stylaria, is developed in the 
same segment as the ovmy; this supposition is strengthened hy 
the fact that the oviduct traverses the septum between the 13th 
and 14th segments. 

Spermathasss . — Of these organa there are from one to eight pairs ; 
they consist of spherical or pear-shaped vesicles, often furnished 
with accessory diverticula. They receive the semen during copu- 
lation and by their epithelium is fabricated tlie generally chitinous 
spermatophore in wliich the spermatozoa are enveloped, and in 
which they are conveyed to the neighbourhood of the clitellum of 
another individual. 

The genital duets have been compared with nephridia hy many 
writers : there is not only a considerable anatomical resemblance, 
but a developmental similarity ; the vasa deferentia (and the ovi- 
ducts ?}, like the nephridia, consist of a funnel, of a more or less 
elongated tubule, and of a distal vesicular part. The zVifracellular 
duct of the nepliridium and the wifereellular duct of the vas 
deferens may he explained hy the different functions which the 
organs perform.^ The spermathecte, on the other hand, are com- 
parable to the vesicle of the nephridium, which is formed in both 
cases hy an ectodermic ingrowth. The fact that the funnel and 
the tubule in both cases are developed independently, hut both 
from the mesoblast, is a striking point of similarity between the 
vasa deferentia and oviducts and the nephridia. The belief of 
Olaparede that in the “Liinicolm" the genital ducts were the homo- 
logues of nephridia, hut not in the " Terricola^” was based upon 
the erroneous assumption that nephridia are absent in the genital 
segments of the former. This has been shown hy Vejdovsky to he 
an error: nephridia are present at first in the genital segments, 
but degenerate and disappear when the genital duets are formed. 
Moreover, enough has been already said to prove the extreme 
unlikelihood of a non-homology between the generative ducts in 
earthworms and those in the “limicolous” forms. Lankester 
put forward the theory that there were primitively two pairs of 
nephridia in each segment, each series being connected uuth one 
of the pau’s of sete ; the genital ducts were supposed to be the 
remains of one series which had aborted, except in the genital 
segments. This theory was at first espoused by Perrier, who found 
that the nephridia were sometimes connected with one series of 
sete and sometimes with the other, and sometimes (Pliitellus) 
alternated from segment to segment, opening in one segment hy the 
ventral and in another hy the dorsal sets ; these facts appeared to 
show that one or other of the two series of nephridia was partially 
or entfrely retained in different genera. In Ms later publications 
Perrier was not inclined to attach much "weight to this hy'pothesis, 
inasmuch as it did not satisfactorily refer the genital ducts to one 
or other of the presumed double series of nephridia ; the apei'tures 
of the genital duets and nephridia were found occasionally to co- 
incide at the same pair of sete. 

The discovery that each segment of a worm may contain 
numerous nephridial pores disposes of any a priori difficiuties as to 
the homology hetv'een nephridia and genital ducts, though the 
question is far from being settled. 

Classification and Ajfimties , — It has already been stated that the 
Oligocii^ta form a group which cannot he subdivided into Litnicolm 
and Terricolsi as was proposed by Olaparede. The genera of Oligo- 
have been arranged in families by Yejdovsky (14), to whom 
the reader is referred for a classification, which is satisfactory as 
regards the "limicolous” forms, and some of the families (e.g., 
Lumiricidss and Ferkhxiidso) of earthworms. Since that time, how- 


1 The difference "between the nephridia and genital ducts in this respect 
cannot he regarded as being of Importance; the nephridia oi Potyehxta War 
from those of OUgodnsta in haying an intercellalar lumen. Lang, moreover, 
has shown (“Die Polycladen,” Naples il/oTidgrapAs) that in some Planarians the 
reproductive ducts, like the nephridia, may have an jafracellular lumen. 


I ever, a large number of new genera and species of earthworms have 
I been described, which cannot at present be satisfactorily arranged, 
i Perrier divided earthworms into three groups:— (1) Preclitclliasis 
[e.g., Lumh-kiis), where the male pores are situated in front of the 
clitellum ; (2) IntraelUellians[e.g., Eudnlus), where the male pores 
are within the elitelluin ; and (3) PoskUkllmis [c.g., Periohmta), 
where the male pores open behind the clitellum. Advancing 
knowledge has shown this classification to be xmtenahle, for two 
principal reasons ; first, because it separates some species of 
AcanthMrilus which are postelitellian from others which are 
intraclitellian, and it separates the inti'aelitellian Megascolex from 
the postelitellian Periehseta, between which genera there are numer- 
ous points of afiSnity ; and, secondly, because this classification is 
based on tbe assumption that earthworms can be considered as a 
group apart fi'om other Oligochacta, xvhereas it is now impossible to 
draw any line of division between any two such groups. 

The simplest forms of OligocJiieta are the genera ^olosoma and 
Gkncdrihis. j^'ofosowia has a "head,” consisting of one segment 
which contains the phaiynx. The nervous system consists of 
cerebral ganglia, which are pilaeed in the first segment, and retain 
connexion with the epiblast; the apparent absence of a venti’al 
nervous cord is in all probability to be looked upon as evidence 
of _ degeneration. The body possesses considerable traces of tbe 
primitively continuous ciliation; upon the head ai’e a pair of 
ciliated pits. In all these particulars, as well as in the characters 
of the vascular system, jEolosotm agi-ees with Cknodrihis ; the 
latter foi’m has, however, a ventral nerve cord, which, lilce the 
cerebral ganglia, is lodged in the epidermis. In most of these points 
jSolosoma and Ctemdrilus resemble larval forms of the higher 
OKgoehmta. The reproductive organs of Ctenodrilus are not kno"Rm, 
hut those of ^olosoina are constituted on the Oligochfetons plan. 

These two genera are also closely allied to the Archiannelida, of 
which a short description is appended, as they are not treated 
elsewhere in this xvork. 

JSolosoim therefore retains certain Ai'chiannelid characters, hut is 
to be referred to the OligocJiseta on account of — (1) the limitation of 
the reproductive glands to two segments and the presence of special 
efferent testicular ducts ; (2) the paired arrangement of the sets 
bundles, which agree in their sfructure xrith those of other Oligo- 
clissta ; and (3) the relative complication of the nephridia, as com- 
pared with Archiannelida. 

The affinities of Ctenodrilus are not so plain ; hut, in the absence 
of any knowledge respecting the generative organs, it is impossible 
to refer them definitely to the. OUgocImta or to the Polydimta. 

Archiannelida . — Tliis subclass includes certain small marine Archiai 
worms wMch were formerly placed among the Pohjehseta, Hatehek nelida. 
originally created the group for the reception of Polygordiiis and 
Protodrihis] and recently Pbttinger has plsLced EMriodrihis'^ (an 
animal formerly referred to the Discophora.) in the same group. 

The name Archiannelida implies that these forms stand at the base 
of the Annelida, and that they represent most nearly the common 
ancestral form from which both the Polychseta and Oligoclmia have 
been derived. Their stmetnre, wMch bears out this supposition, 
ST^gested the name. 

Pohjgordim is foxmd on the northern and southern coasts of 
Europe; it is a small slender worm, varying in length (according 
to the species) from 30 m. to 1 decim. The segmentation is 
hardly marked externally. The head segment is divided as in the 
CJmtopoda generally into a prostomium and a peristomial ring; 
the prostomimi ^yes rise to two tentacles. On either side of the 
prostomium is a ciliated pit, which is of special interest, as it 
occurs on the one hand among the Krmertines [y.v.], and ou the 
other among certain Polyehmta {e.g.,_ Opholidee), and in the lowly 
oi'ganized Oligochaet jEolosoma. Cilia are found in certain species 
in the neighbourhood of the mouth and on the anal segment. 

The ciliation of the body is more marked in Protodrilus, where 
there js a continuous venfral groove lined by cilia; there are rings 
of cilia also on each segment. The partial ciliation of Polygorclius 
is to he derived from this by reduction. Certain Oligoclmta retain 
traces of the primitive ciliation of the body {a. g. , AEolosona). 

Tliere are no traces of set® in Folygordius or its allies. The 
segmentation of the body, although hardly marked externally, is 
very clearly marked internally ; the hody-cavity is dmded by suc- 
cessive septa into a series of segments ; there is no such fusion of 
the antenor segments as is met with among the Polychseta and 
Oligoehteta, and the segments are less differentiated among them- 
selves than is usually the ease in the higher Ohtetopada, The head 
segment contains the pharynx, which is limited to this segment ; the 
nephridia, wMch consist of simple tubes (probably but not certainly 
formed of a chain of “drain-pipe” cells, as in Oligochmta) are 
found in aU the segments except the first and last. The nephridia 
do not lie freely "within the coelom, hut in the thickness of the 
parietal peritoneum ; the funnel only just opens into the ca"vity of 
the segment preceding that which bears the external pore ; that is 
to say, it is chiefly contained within the thickness of the septum. 

2 The correct name of this vonn is ffisirioMella, The altered termination is 
to express the change in the view rcgmiling its affinities. 
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In having the form of simple sinnons (not coiled) tubes, and in 
lying -within the peritoneum, the nephridia are in a very archaic 
conmtion , the same thing occurs in the Capifellules ; in the higher 
Annelids the nephndia lie untlizn the ccelom, and are usually much 
coiled and com^icated in structure 
The vascular ^stem consists of a dorsal and a ventral trunk, which 
traverse the thiclmesa of the dorsal and ventinl iiieaentenes The 
development of these vessels shows that then* cavity is contwnons 
with the blastoccele, and is not a secondary canalization of a sohd 
chain of mosoblast cells, as is so commonly the case in the Awiitilida 
The two trunlm commnmcate in every segment except tlie last two 
or three by two lateral vessels, one on each side ; each of these 
latter gives off a erecal tube rmming backwards along the somatic 
pentonenm. “nius the vascular system undergoes but little 
modifieatiott in different segments In Proiothtlus the blood- 
vessels have no walls, and therefora permanently retain a condition 
which is found m the young Polygordiva before the adjacent 
mesobkst cells have become differentiated into an extremely 
delicate membrane. The condition of the vascular channels in 
Polygordvm represents that of the larval PoJycJueta and Oligochseta 
before -the special mnacnlar walls have been formed ASohmna, 
however, is identical with the adult Polygor'diits m these particulars. 

The digestive tuho consists of only a single layer of ciliated cells 
covered by a single layer of peritoneal cells, and is therefore m an 
embryomo condition os compared with the Ghsstopoda and Ohgo- 
ckssta It is, however, specialized into a phaiynx, oesophagus, and 
inteatme The nervous system is extremdy simple, aud lies in the 
thickness of the epidermis, thus presenting an embryonic character, 
which is, however, met with in certain Palych&ta 
In Pdygordius the cerebral mass is situated in the prostomium, 
and communicates by a cunumcesophagenl commissure -with a 
ventral cord -whiob is single and mrfian, and shows no trace of 
ganglionio enlargements In Protodnlus there are two ventral 
cott^ -while m Histriodrilua there arc a series of ganghonic swell- 
ings. A nervous plexus also exists in the thiemess of the 
longitudinal muscles. 

Polygordim is of separate sexes ; Protodnlus is hermaphrodite 
The sexual products are developed in all except the first few and 
last few segments from the lining of the ecelom ; the ova and sper- 
matozoa are a-npaiently liberated by the rupture of the body-wall. 
SistriodrSus has special efferent ducts for the ovaries ana testes 
{found in different individuals), the nature of wJuch is not yet 
settled- 

Polygardius leaves the egg as an active larva, first diseoverea oy 
Loven. This larva is shaped like a humming-top, and has a pteoral 
circlet of dUa ; immediately behind this on one side is the mouth, 
which leads into an alimentary canal opening at the posterior end 
of the body; at the apical region is an ectodermic thickening 
£U«rature,—(i) BcOdord, ** On the Nephridia of Aeontiodraw," J^roe Sog, Soe , 
ISas ; Am, Sc( A’at , 18S6 , (a) Id., “ On the Atrlam In Eoithvorm,'' 2i)ol Ant , 
1888, ( 3 ) IiL, “Stmctiire of EudrUu»,^' IToe Zool ISSS, ( 4 ) Id., “Kephrldla 
Of J-erJaato." Q /. X, S„ 1888 ; ( 3 ) U . “ AIfuru»" ibid ; ( 6 ) Id., “ Phrmrtetetr 
Am. Kat. a*f , 1838; M Benham, “andlea In feanhirormf,” X<b. i, iL, «L, 
Q,jr.M B., 1886-7; (S) id., Zool Ant,, 18S7; (C) Horst, “Notes 

on Eaxthwonns," Xcte* fivn legd^\ Jdvtewno, ISSC-r, ( 30 ) Bos#, "Criodrilut" 
AtH B. Atad. Set. Tea^mo, 1888, (ji) Id, ^‘■mrmogatter,'^ ibid, 1833, {«) 
ftienoer, “Nepbrtdht tA Eorthwornis'' A'aiare, Jane 38, 1888; ( 13 ) Scharff, 
“ 0. /. Jf. S., 1S87 , 7 * 4 ) Fletcher, “A-nstndlan EartbWOTms," 

P/ae. L. S. S. A W„ 1888; (re) VeJdorBky, Syttem u. Horphol. d. OHgeehSten,t 
(» 6 ) XtUtenthal, “X.rmdh(ddxeUen d, Anneilden," Jen ZeteteA,, 1895, (17) Bonnie, 
“IfldlKn BarthwerOTt,** Peoe Zool. Sot, 1886, (18) Borgh, “Excretlonsorgano 
d. ^nsntuir,'* JKomM, 1885; (1^ Id,, '•GeschlecIitMreano d. Kegeanttnner,'* 
ZeUitlL f. via. Xael , On ArehUomeltda bee Fralpone, 'tPcHyffoe- 

dAup Pvmm mdPfem det (tof/ea r. ytdpd (complete references to previous 
XijaB). E. B.) 

one of the oldest, and from an historical point 
of -view one of the most interesting, cities in Germany, is 
situated on the left bank of the Bhine, in the grand-duchy 
of HesBC-Darmstadt, 25 miles south of Mainz aud 20 miles 
north-west of Heidelberg. The toim is irregularly built, 
and some of the old walls and towers still remain, but 
its general aspect is modem and commerciaL The chief 
squares are the ma^ke^pIaca and the Hom-PIatz. "Worms 
form&rlj contained many ecclesiastical buildings, now 
lepr^ented by eight churches^ two of ivhieh, however, are 
no lon^r Tw^ for divine service. The principal church 
and ehmf building is the spacious Romanesque cathedi^ 
which ranfe beside the cathedrals of Spires nnd Mainz 
hiEong tho famous ecclesiastical edifice of the Rhine. 
!this i^agidficent building with four round towers, two 
lai^ domes, abd a ' choir at each btkJ, has a specially 

* Tlds work is sgenaral summary cf investigation into anatomy of 

Oltgockmia up to ISSi, with complete list of literature. For this 
re^n the present bibliography refers only to more important -papers 
pabliaheff since that datc> 
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imposing exterior, though the impression produced by the 
iuterior is also one of great dignity and simplicity, height- 
ened by -the natural colour of the red sandstone of which 
It is- built. In this last particular it differs from the 
cathedrals of JIamz and Spires, where the natural colour 
of the stone no longer appears in the interior. Only the 
lower part of the -western towers belongs to the original 
building consecrated in 1110; the remainder dates from 
1181, with the exception of the west choir and the vault- 
ing, whidh were built in the 13th century, and the elabor- 
ate south portal, which was added m the 14th century. 
The ornameutatiou of the older parts is simple to the verge 
of rudeness , aud even the more elaborate later forms show 
no high development of workmanship. The chuich is 485 
feet long and 114 feet wide , the transepts, which are at 
the west end, are about 120 feet long (inside measure- 
ment), and the choir is 160 feet high The cathedral 
belongs to the Roman Catholic community, who possess 
also the church of St Martin and the Liebfrauenkirche, a 
handsome Gothic edifice outside the to-wn, finished in 
1 467. The principal Protestant place of worship is Trinity 
church, built in 1726. Second in interest to tbe catbedrd 
IS the church of St Paul, also in the Romanesque style, and 
dating from 1102-16, -with a choir of tbe early 13tb 
century. It is adjoined by the remains of an abbey and 
cloisters of various epochs. Since 1881 this church has 
contained an interesting museum of national antiquities. 
The late Romanesque St Andrew’s church is also used for 
secular purposes The synagogue, an unassuming build- 
ing erected in the 11th century and restored in the 13tb, 
is now completely modernized- The Jewish community 
of Worms (about 1400 iu number) claims to be the most 
ancient in Germany, and to have existed continuously 
mace before tbe Cbristian era, though tbe earliest autbentie 
men-iaon of it occurs in 588. A curious tradition, illustrat- 
ing the efforts of the dispersed people to conciliate their 
oppressors, asserts that the Jews of Worms gave their 
voice against the crucifixion, but that their messenger did 
not arnve at Jerusalem until after the event 

The town-house of Worms was restored in 1884 The 
Bischofshof, in -which the most famous diet of Worms 
(1521) was held, la now replaced by a handsome modern 
residence. The Luginsland is an old watch-tower of the 
13th century Worms also contains numerous schools and 
a richly endowed hospital. In the Luther-Platz rises the 
imposing Luther monument (unveiled in 1868), consisting 
of a series of twelve statues on a platform 16 feet square. 
In the centre the colossal statue of Luther rises, on a 
pedestal at the base of wluch are sitting figures of Peter 
Waldus, Wycliffe, Hu^, and Savonarola, the heralds of the 
Reformation; at the corners of the platform, on lower 
pedestals, are statues of Luther’s contemporaries, Melanch- 
thon, Reuchlin, Phihp of Hesse, and Frederick the Wise of 
Saxony, between which are allegorical figures of Magdeburg 
(mourning), Spires (protesting), and Augsburg (confessing). 
The greater part of the work, which took nine years to 
execute, was designed by Rietschel, and carried out after 
his death in 1861 by Kietz, Doudorf, and Schelling. 

'The trade and industry of Worms are not unimportant. 
The leading resource of -the inhabitants is wme-growing, 
the most famous vintage bemg known as Liebfrauenmilch, 
grown on vineyards near the Liebfrauenkirche. Lugm- 
lander and Katterlocher are also -well-known vaneties. 
The manufacture of patent leather employs 3000 hands. 
Machinery, chicory, slates, &c,, are also produced Worms 
possesses a river-harbour, and carries on some trade by 
water. The population in 1885 was 21,903, of whom 
about one-third were Roman Catholic. In its prosperous 
days Worms is estimated to have had from 40,000 to 
70,000 inhabitantfi. 
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Borbetormgus, the name by -which Worms was known in Eoman 
times, seems to indicate a Celtic ongm for the town. The modem 
name is usually connected with 'Wurm or Lindwui’m, the German 
word for a dragon Drusus is said to have erected a fort on the 
site of the town in 14 b.c As a settlement of the Germanic tnbe 
of tho Vangiones, it einsted under Roman protection till about the 
middle of the 6th century The Burgundians then took it and 
made it their capital, and its name appears ui many of the heroic 
legends of that people. Kmg Gunther and Brunhilde held their 
court at Worms, and here Sigfned wooed the fair Chnemhild. 
The “Rosen^ten,” often mentioued lu these legends, lay on the 
opposite hank of the Rhine. Under the Franconians this town was 
also important , and it was a frequent lesidenco of Charlemagne and 
his successors The scene of the graceful though iinhistoncal 
romance of Eginhard and Emma, the daughter of Charlemagne, is 
laid at Worms. The flint bishop of Worms of whom auj-thmg 
authentic is known -was Erembert (670), though an “ episcopus 
Yangionum ” is said to have attended a council at Colome in 347 
WoniM seems to have thriven under tho bishops, but the citizens 
invariably espoused the cause of the emperors agamst them, and were 
rewarded by privileges which fostered the trade of the town and 
eventually led to its recognition as a free impenal city Worms was 
fre(mently visited by the impenal court, and won the proud title of 
“ Mother of Diets.” The most famous diet was that held in 1521, 
at which Luther appeared to defend his doctrines before Charles 
y Four years later the town formally embraced Protestantism. 
Wormi^reserved a tolerable prospenty even through the hardships 
of the Thirty Years* War , but in 1689 it was laid in ashes by the 
French, a blow from which it has never thoroughly recovered 
The peace of Lun^-viUe annexed it in 1801 to France , but in 1815 
it passed to Hesse-Darmstadl^ bemg then an unimportant to-wn 
■with 6250 inhabitants. 

WOESBROUGH, a townslup in the West Riding of 
Yorkshire, is situated on a branch of the Dearne and Dove 
Canal, and near several branch lines of the Manchester, 
Sheffield, and Lincolnshire Railway, 9 miles north-west of 
Rotherham and 3 south of Barnsley. The church of St 
Mary, an intereatmg structure -with remains of Norman 
work, but chiefly in the Transition Early English style, 
underwent restoration in 1864 It contains some old 
monuments and brasses. There are extensive colheries 
and gunpowder mills in the neighbourhood, and the town- 
ship possesses iron and steel works and corn-mills. A 
short distance to the west is Wentworth Castle, built in 
1730 by Thomas, earl of StrafEord, on the site of an 
ancient fortress, and contauung a large number of portraits 
of historical interest. The population of the urban sanitary 
district (3779 acres) was 6030 in 1871, and 8443 in 1881. 
WORSTED. Bee Wool. 

WORTHING, a watering-place of Sussex, is situated on 
the London, Brighton, and South Coast Railway, 61 miles 
south of London and 10|- west of Brighton. On account 
of its sheltered situation at the foot of the South Downs 
It has some reputation as a health-resort for pulmonary 
complaints. An a general sea-side resort it is increasing 
in favour, especially -with the wealthier classes. There is 
a marine parade If mile in length, a long range of firm 
sands, and an iron promenade pier, 960 feet in length, 
constructed in 1882. A pubhc park, 21 acres in extent, 
was opened in 1881. The churches and chapels are all 
modem. The other principal buildings are the town-hall 
(1834), a quadrangular structure with square clock tower, 
Montague hall, the literary institute, the workmen’s insti- 
tute, -Sie infirmary and dispensary (1882), the Thomas 
Banting memorial convalescent home, the public baths, 
erected in 1886, Humphrey’s almshouses, and Queen 
Elizabeth’s almshouses The mother parish of Worthing is 
Broadwater, the church of which, three-quarters of a mile 
north of Worthing, a cruciform building in the Transition 
style, has some old monuments and brasses. The popu- 
lation of the urban sanitary district (979 acres) was 7401 
in 1871, and 10,976 m 1881. 

Pottery and other Roman remains have been found at Worthing 
In Domesday the manor appears under the name of Ordinges, and 
consisted of eleven hides, or about 110 acrea In the rei^ of 
Edward 1. it was valued at 100 shillings It formed part of -the 
endowment of the pnory of Easeboume, neai Midhurat, and At the 
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Reformation was granted with other possessions to Henry Fitz- 
mlliam, earl of Southampton It afterwards passed through 
seveial hands to tho earl of Warwick. It was of some importance 
m the reign of Edward III , who granted it the privilege of a 
market, but it declined to a poor fishing hamlet. Its nso as a 
watenng place began about 1760, and after a visit of the Piiuceas 
Amelia in 1797 it made rapid piogress. 

WOTTON, Sm Henry (1568-1639), an accomplished 
hteiary amateur, ivas one of the favourite diplomatists of 
James 1. of England, although, following the quietistic 
habit of hia family, he never would undertake employ- 
ments of the greatest weight and difficulty. The seat of 
the family, w'hich was founded in the 14th century by a 
lord mayor of London, was Bocton or Boughton Malherbe 
m Kent It was, as described by Izaak Walton in bis L%fe 
of Sir Henry, a typical English family of wealthy landed 
gentry, keeping up a connexion with the court, but 
avoiding the iisks of factious ambition, often holding 
offices of high trust, but always prudently dechnmg the 
highest. Henry, the youngest of four sons, was sent to 
school at Winchester, and Sience to Oxford (New College 
and afterwaids Queen’s) At the age of twenty-two, with 
a high academic reputation for wit and scholarship, ho 
was sent abroad to complete his education, and spent 
eight years in France, Spam, and Germany, making 
acquaintance with men of learning as well as courtiers, 
a general favourite. Retummg to England at the age 
of thirty, he sought poktical employment, and became 
one of the secretanes of Essex On the fall of Essex 
he made his escape from England and took refuge at 
Florence, where he employed bia leisure in writmg a 
sketch of “ the state of Christendom.” While he was at 
Florence the grand-duke discoveied a plot against King 
James, and Wotton was sent to Scotland with the infor- 
mation and a casket of antidotes King James was so 
charmed with the emissary that on his accession to the 
English throne he at once offered Wotton ambassadorial 
employment He might have had the embassy to Spain, 
but thm he prudently declined, and chose instead the easier 
duty of managing relations with Vemce and the German 
states. After twenty years of diplomatic service he craved 
and obtained the post of provost of Eton in 1624. He had 
studied and -written not a little at odd times during his 
active Me, and when he settled at Eton he intended to 
•write a Me of Luther ; but iu this and other large lite- 
rary projects he never got beyond the stage of collecting 
materials. In his fifteen years’ provostship he set an 
e^mple of careful, dignified, and gracious supervision; 
and his wit, -wisdom, courtesy, and benignity are well 
represented in the Wotfianse, published with 

Walton’s Life in 1651. Two of his witticisms are im- 
mortal, — ^his definition of an ambassador as “ an honest 
man sent to he abroad for the good of his country, and 
his ad-vice to a young diplomatist to tell the truth, and 
so puzzle and confound his adversaries. He died in 1639. 

WOTTON, William (1666-1726), is now remembered 
chiefly for his part m the famous “ Battle of the Books,” 
but to his own generation his JSe^ediom upon Ancient 
and Modem Learning was only one of many proofs of his 
extraordinary amount and vanety of scholarship. Bom 
in 1666, the son of an English clergyman, rector of 
Wrentham, in Suffolk, he was one of the wonders of his 
age in precocity. He could translate from several 
languages at the age of five. He was under ten when 
he was sent to Cambridge, and he took the degree of 
B.A. at the age of twelve years and five months, ha-ving 
already created such a sensation by his linguistic attain- 
ments that Latin poems were addressed to him as a 
prodigy. In the Battle of the Books he took a judicious 
middle course between the extreme champions, Fontenelle 

^ Tke full story of tbja -witticism is given in Walton’s £</», 
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and Temple, making a succinct, elaborate, and careful com- 
parison between ancients and moderns in oratory, poetry, 
mathematics, philosophy, astronomy, anatomy, botany, and 
other arts and sciences. His Eeflections^ the first edition 
of which appeared in 1694, show that his prodigious 
memory was not confined to languages, and that he 
possessed also strong judgment and argumentative power. 
The treatise may still be read with interest, as a survey 
of the state of various sciences at the close of the 17th 
century. Wotton, who was made DB in 1707, wrote 
also on subjects so diverse as fossils and "Welsh laws, 
b^des producing vanous histoncal works. He was en- 
gaged on hia translation of the Welsh laws at the time 
of his death, which took place in 1726. 

WOUWEEMAIf, Philip ^ (1619-1668), a Butch 
painter of battle and hunting scenes, was bom at 
Haarlem in May 1619. He received the elements of 
his art instruction from his father, Paul Joosten Wouwer- 
man, an historical painter of moderate ability, and he 
then studied under Jan Wynants, and for a ^ort time 
under Evert Becker. Returning to Haarlem, he became 
a member of its guild of painters in 1640. In that city 
he seems to have led the rest of his singularly produc- 
tive life, and there he died in May 1668. About seven 
or eight hundred pictures are enumerated in Smith’s 
Catalogue Raieome as the work of Philip Wouweman, 
but probably many of these are the productions of his 
brothera Peter and Jan, and of his many other imitators 
Hia authentic works are distingumhed by great spirit and 
aipimation, and are infinitely varied and full of incident, 
though dealing recurrently with cavalry battle-pieces, 
military encampments, scenes of cavalcades, and hunting 
or hawking parties. He is equally excellent in Ms 
viimcious treatment of figures, in his skilful animpl 
peuntbg, and in his admirable and appropriate intro- 
duction of landscape backgrounds. Three difEereufc styles 
have been observed as characteristic of the various periods 
of his art. His earlier works are marked by the pre- 
valence of a fosy-brown colouring, and by a tendency to 
an angular form in the draughtsmanship ; the productions 
of hia middle period have greater punty and brilliancy; 
and his latest and greatest pictures possess more of force 
and breadth, and are full of a delicate silvery-grey tone. 

"WHA^R Thfa name is applied to the fishes of the 
feinily Lahridm generally, and more especially to certala 
meml^ra of the family to be mentioned hereafter. They 
are without exertion inhabitants of the sea, very abundant 
in the tropical zone, less so in the temperate, and dis- 
appears^ altogether on the confines of the Arctic and 
j^taretie CSroles, Their body is generally compressed, 
like that of a carp, covered with smooth (cycloid) scales ; 
th^ possess one dorsal fin only, the anterior portion of 
which consists of numeroos spines. Many wrasses are 
readily recognized by fheir thick 
lips, ^ inside of which is some- 
tin^ curiously folded, a pecu- 
liarity which has given to them 
the Gferman name of “lip-fishes.*^ 
dantition (rf thdr jaws con- 
hfefe of elaong ooaical teeth, of 
asm hi front, and often one 

the Hndsr md of tiia upper 
wta larger than the <^hers. otjAOrugfeativw. 
to lha organa with whidh they crush shoil-fiah, 

cmslae^n^and ofirot hafd Buhstances are the solid and 
Bfaron^y4«iolhad |>hary)age8d bones, tvhidi the lower are 

coMoseedbtoaiemgleflattriangularplate., The majority 
of wrapes axe hemiahllj coloured, exhibiting extra- 
ordinarily varmd patterns of permanent pigmentary colours, 
as well as evanescent reflexions of the scales. All of 
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them are surface fishes, living close to the shore or coral- 
banks. Rocky parts of the coast overgrown with sea- 
weed are their favourite haunts in the temperate, and 
coral-reefs in the tropical seas. Some 450 species of 
wrasses (including Parrot-Wrasses) are known, chiefly 
from the tropics, some grow to a large size and are 
esteemed as food, whilst others, like the British species, are 
small and but rarely eaten 

Of ihe British wrasses the Ballan Wrasse {Labrus 
maeulahta) and the Striped or Red Wrasse or Cook 
{Lahrus nmxtm) are the most common. Both belong to 
the genus Zahrm, in which the teeth stand in a single 
series, and which has a smooth edge of the prseoperculum 
and only three spines in the anal fin. The ballan wrasse 
IS the larger, attaining to a length of 18 inches, and, 
it is said, to a weight of 8 S) , its colours are sm^arly 
variegated, green or brownish, with red and blue lines 
and spots , the dorsal spines are twenty in number. The 
cook wrasse offers an instance of well-marked secondary 
sexnal diSerencei, — the male being ornamented with blue 
streaks or a blackish band along the side of the body, 
whilst the female has two or three large black spots 
across the back of the tail This species possesses only 
from sixteen to eighteen spines m the dorsal fin. The 
Goldsinny or Corkwing {Grenildhrus melopa) is much more 
frequent on the southern coasts of England and Ireland 
than farther north, and rarely exceeds a length of 10 
inches. As m other wrasses, its colours are beautiful, 
but variable; but it may be readily distinguished from 
the two preceding species by the toothed edge of the 
prsaoperculum. The three other British wrasses are much 
scarcer and more local, viz., Jago’s Goldsinny {Ctmolabrua 
Tupeetris), with a large black spot on the anterior dorsal 
spmes, and another on the base of the upper caudal rays ; 
Acantkolabrue palloni, which is so rarely captured that it 
lacks a vernacular name, but may be easily recognized 
by its five anal spmes and by the teeth in the jaws forming 
a band; and the Rock-Cook {Cmtrolahrua exoletvs), which 
also has five anal spines, hut has the jaws armed with a 
single series of teeth 

On the Atlantic coasts of the Northern States of North 
America the wrasses are represented by the genua Tautoga^ 
which is distinct from the European forms The only 
species of this genus, known by the names of Tautog or 
i Blacfcfiah, is a fish of considerable economic value, being 
much esteemed as food. It is caught in great numbers, 
and generally sold of a weight of about 2 a. 

WRECK (in Low Latm vyrecenm, or warectum mavis) is 
a sMp or goods cast on land by the sea in tidal waters. 
"While still at sea such ship or goods do not constitute 
wreck hut derelict, which includes flotsam, jetsam, and 
lagan (see Flotsam). In Roman law wreck was restored 
to the owner if he claimed it before a judicial tribunal 
within a year and a day, \h.efiscu8 waiving its claim after 
a constitution attributed to either Marcus Aurehus or 
Constantine. Theft from a wreck was regarded as aggra- 
vated fay the helpless position of the owner, and the thief 
was liable for fourfold the loss if an action was brought 
against him within a year, after that time for the loss 
simply. Blunderers of wreck and exhibitors of false lights 
were also punished cnminally. Most of the Roman law 
on the subject is contaiaed in D‘tgest xlvu. 9, Code xi. 6. 
The Leonine Constitutions, c. 64, made a concealer of 
wreck liable to the fourfold penalty. In France it was 
provided by the laws of Ol6ron (see Sea Laws) that 
succour was to be afforded to shipwrecked persons, and 
tiieip property returned to them. Wreck afterwards 
become a right of tiie crown (a right limited to one-third 
of the value by an ordinance of Francis I.), but was often 
granted to feudal seigueurs under the name of d/rc^ de 
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In England tlie rule seems in the time of Bracton 
(the reign of Henry HI.) to have been the same as that 
of the Roman law, that wreck only belonged to the kmcr 
if no claimant appeared withm a year and a day It 
would perhaps be more accurate to say that it vested in 
the crown, subject to be divested on proof of ownership 
within the period limited The reason for this rule of 
law appears to be the necessity of enabhng persona in 
authority to protect wreck from the pillage which it was 
otherwise certain to have undergone at a time when wreck 
was looked upon as legitimate prey of the wrecker. In 
Bracton (120, 5) it is said that even if a dog escaped, or if 
any certain mark were put upon the goods, it was no 
wreck. The Statute of Westminster the First (3 Edw. I 
c. 4) is merely declaratory of the common law as it is 
found in Bracton. It enacts that, where a man, a dog, or 
a (^t escaped ahve out of a ship, such ship should not be 
adjudged wreck, but the goods should be saved and kept 
by view of the sheriff, coroner, or king’s bailiff, and 
delivered into the hands of such as were of the town 
where the goods were found, so that if any sued for the 
goods, and proved that they were his or perished in his 
keeping within a year and a day, they should be restored 
to him without delay ; if not, they should remain to the 
king, and where wreck belonged to another than the king 
he should have it in hke manner In both Bracton and 
the statute the escape of a living thing appears to be 
used rather as an example of a means of proof than as the 
sole means of proof. The latter, how'ever, became the 
doctrine of the courts for centuries ; it was wreck unless a 
hving thing escaped, and as such part of the hereditary 
revenue of the crovra, and expressly recognized by the 
Statute De Fmrogativa JRegia (see Prebogative). To 
hold inquests of wreck was by the Statute De Offleio 
Goronatons (4 Edw. 1. c 2) one of the duties of the 
coroner, of which he has only recently been reheved by 
the Coroners Act, 1887, repealing the Act of Edward I. 
In 1771 a return was made by Lord Mansfield to the older 
and more reasonable view of the common law as it stood 
in Bracton. .That distinguished judge considered that the 
rule that it was wreck unless a living thing came to shore 
was contrary to prmciples of law, justice, and humamty, 
and that the escape of an ammal was simply a medium of 
proof. It was the proof and not the escape that was the 
important fact.^ Claims to wreck were, by Ric. 11 c. 3, 
not cognizable in the Admiralty Court as was derelict, 
for that was in and upon the sea, while wreck must have 
touched the land before it became wreck. Unclaimed 
derehct wa^ hke unclaimed wreck, a right of the crown, 
but in a different way It was not a direct right jure 
coronm, but claimed by the king in his office of Admiralty 
as an admiralty droit As wreck in the last resort 
became crown property, it was never subject to forfeiture 
as a Deodam) (qv) where hves were lost Wreck was 
frequently granted to subjects as a franchise, e.g , to lords 
of manors and to various maritime cities and boroughs, 
among others to the Cinque Ports. Within the Cinque 
Ports the seqeants of the Admiralty of the Cinque Ports 
still act as receivers of wreck (17 and 18 Yict. c. 120). 

So stood the common law as affected by early legislation. 
It is now of comparatively small importance^ as the law 
now depends chiefly on the Merchant Shipping Act, 1864, 
part viii., and the amendments introduced by later Acts. 

The definition of wreck for the purposes of the Merchant Shipping 
Acts (which is in effect for all practical purposes) iS considerably 
extended beyond its common law meanmg By s 2 of the Act of 
1864, it includes jetsam, flotsam, lagan, and derehct. By the Sea 
Pishenes Act, 1888, it is still further extended to include sdl fish- 
ing boats, all their small boats, all ngging gear or other appur- 
tenances of fishing boats, all nets, lines, uuoys, floats, or other 
1 Hamilton v. Davis, 6 Burrow’s Itejp., 2788. 


fishing implements whatsoever found or picked np at sea whether 
marked or unmarked. The principal provisions of the Act of 1854 
aie as follows. |The general superintendence throughout the 
United Kingdom of all matters relating to wreck is committed to 
the Board ot Trade No person esercisiug Admiralty jurisdiction is 
to mterfeie with wreck. Wheuever any ship or boat is stranded or 
in distress at any place on the shoie of the sea, or of any tidal 
watei, the receiver of wreck of the distnct is to proceed thither and 
take command, and issue such diiections os he may think fit with 
a view to the jireservation of the ship All cargo and other articlea 
washed ashore, or lost or taken from the ship, are to be delivered to 
the receiver In the absence of the receiver, customs officers, 
justices of the peace, and others have the pow'er of the receiver 
The receivei is as soon as possible to examine on oath auy person 
who may be able to give any account of a ship lu distress or her 
cargo or stoies, and forward the result of his examination to the 
Board of Trade (where it is deposited m the wreck register) and to 
Lloyd’s On proof of title of a lord of the manor or other pei'son 
entitled to unclaimed wreck, the receiver is to hold, it on behalf 
of such person The receiver is aided and protected by numerous 
provisions making it punishable to lefuso men or vehicles on hia 
demand, to secrete or fail to give notice of ureck, to obstruct the 
receiver or any other person on his way to the wreck, &c. In ease 
of suspected concealment of wi’eck, he may obtain a search waixant 
(see WAUKANT) from a justice of the peace Whenever any wreck 
IS saved by any person other than a receiver, Saltaoe {q.v) is 
payable In case of no claim being made within a year by the 
owner, and in the absence of any pnvate right of a lord of a manor 
or other person, the receiver is to sell the wreck, and pay the pro- 
ceeds, after deducting expenses and salvage, to the exchequer, to 
become part of the consohdated fund The Admualty Division of 
the High Court of Justice has jurisdiction to decide upon all claims 
of salvage, whether the wreck is found at sea or cast upon the land, 
or partly in the sea and partly on laud Wreck, if foreign goods, 
IS liable to customs duties Goods saved from a ship wrecked on 
its homeward voyage are to be forwarded to the port of its original 
destination A seaman is entitled to wages up to the time of a 
vessel being wrecked, unless he has not exerted himself to the ut- 
most to save the ship, cargo, and stores. Receivers’ districts under 
the Act of 1854 were formed by a Board of Trade ordei of October 7, 
1856 The Merchant Shipping Act, 1862, provides, tnter aha, 
that the receiver may appoint a valuer m salvage cases, that the 
dehvery of wreck by the receiver to any person is not to prejudice 
the nght of third parties, and that the payment of pioceeds of 
wreck claimed by the crown is to he made to the consohdated fund 
or the revenues of the duchies of Cornwall or Lancaster according 
to circumstances Instructions to receivers were issued by the 
Board of Trade in 1866 and 1886 In 1876 a new tnbnnal for the 
investigation of shipping casualties was created by the Merchant 
Shipping Act, 1876, which has in most cases superseded the pro- 
cedure provided by the Act of 1864 The Act enabled the lord 
chancellor to appoint a wreck coranussionor, or wreck commis- 
sionera not exceeding three, and gave the commissioner or com- 
missioners power to act with or without skilled assessors, and m 
certain cases which were not within the purview of the Act of 
1854, viz., where a ship on the coast of the United Kingdom or a 
British diip elsewhere has been stranded or damaged and any 
witness is found at any place in the United Kingdom, and where 
a British ship has been lost or is supposed to have been lost, and 
any evidence can he obtained in the United Kingdom as to the 
circumstances under which she proceeded to sea oi was last heard 
of. In addition to the Acts mentioned, there are several others 
which affect the subject of wreck more or less directly. By 6 Geo. 
IV c. 87 consuls in foreign ports are to have credit for dishurse- 
monta on behalf of shipwrecked persons. Where a foreign ship 
is wiecked, the consul-general or other consular officer is by 18 and 
19 Viet, c 91 to he deemed the owner. Removal of uTscks is 
provided for m dockyards by 28 and 29 Viet, o- 125, in most other 
cases by the Harbours Clauses Act, 1847, and the Removal of Wrecka 
Act, 1877, givmg powers of removal to the harbour or general 
lighthouse authonues Provision is made by special Acts for 
i^ng wreck in the Thames, Mersey, Humber, Clyde, and other 
rivers. Burial of bodies washed ashore from wrecks is regulated 
by 48 Geo III c. 76 and 49 Vict. o 20. The crmunal Jaw re- 
laiuig to wreck has been the subject of a oonsidemhle mass of legis- 
lation. The protection of the receiver in his duties by the Act of 
1864 has been already mentioned. The Act further provides 
apmst wrongfully carrying off or removing wreck, impeding or 
Mndermg the saving of wreck, and secretiDg wreck or obliterating 
or defacing sny marks thereon. Takmg wreck into a foreign port 
and there dispodng of it is made felony, punishable with ten years’ 
pemd servitude. Other provisions are made by the Criminal Law 
Conaoh^tion Acts of 1861. To plunder or steal any part of a 
wrecked ship or v^d, or any goods helon^g to such vessel, is a 
felony, punishable with fonrteeen years’ penal servitude. Any person 
in. possession of such goods, and not giving a satisfiaetory account of 
how he came by them, may he conmutted to prison on summary 
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conviction, and such goods, if exposed for sale, may be seized and 
earned before a justice of the peace, and the vendor called upon to 
satisfy the justice that he came lawfully by them, 24 and 25 Vict 
c 96, S 3 64-66. Destruction of and injury to ships or ivrcc^, 
and masking, alterationj or removal of lights or exhibition of false 
liehts, and iniury to or concealment of buoys and other marks of 
navigation, are all punishable by 24 aud 26 Vict. C 97, S3. 42-49, 
penal servitude for life being the maximum penalty To mpede a 
shipwrecked person or any person lu his endeavour to save him^ and 
to assault any magistrate, officer, or other person in the exereme of 
his duty in the preservation of wreck, are crimes by 24 and 26 Vict 
c. 100, S3. 17, 37. In the case of plunder, damage, or destruction 
of any ship or boat stranded or in distress on the shore of the sea 
or tidal water, or of any iiart of its cargo or apparel, hy persons 
riotously and tumultuously assembled, either ashore or afloat, the 
owner lias a right to compensation against the pohee autlionty of 
the district umer the Eiot (Dmnages) A.ct, 1886 

Scotland —As in England, nnehumed wreck -was a right of the 
crown, often granted to subjects, generally under the style of 
“wrak, waith, and ware," the last two words si^fying derehct 
and seaweed. It waa so granted to the earl of Orkney in 1581. 
It was occasionally dealt TrithL by the Scottish. Parliament, Thus 
by 1426, c* 15, ships wrecked on the coast of Scotland were to be 
e^heat to the king if they belonged to a country observing a simi- 
lar law, otherwise to have the favour shown to ships of Scotland 
Compensation for destruction of wreck by a notous assembly is to 
be made by the inhabitants of the nearest county, city, or borough 
under the Riot Aet of George I. {see Riot), the Act of 1886 not 
applying to Scotland, 

Umted Stoics — ^The State legislation as to disposiiaon of wrecked 
properly is generally in favour of the owner on his claim being 
made within a limited time. As to the Acts of Congress on the 
subject, the secretary of the treasury is empowered to make con- 
tracts and provisions for the preservation, sale, or collection of 
wrecked property, Revised SiatuteSr § 3765, and may issue a register 
for a foreign vessel wrecked in the United States and purchased 
and repaired by a citizen of the United States, § 4136, Social 
rovisions are made as to wreck in Florida, §§ 4239-4241. JPlun- 
enng wreck, or impeding the escape of a shipwrecked person, or 
showmg false or exnngnishing true lights in order to cause wreck 
are punishable offences, § 6358. "Wreck is not confined aa in Eng- 
land to loaa on tidal waters, but extends to that happening on the 
great freshwater l^es and rivers. Wreck commissioners and wreck 
luaateis are generally appointed, with powers and duties similar 
to those of the receiver iu the United Kingdom. (J, W+.) 

WEEUT (Anglo-Saxon Wranna and Wrenne^ Icelandic 
Sindill), the w^-known little brown bird — ^with its short 
tail, cocked on high — inquisitive and familiar, that braves 
tbe winter of the Briia^ Islands and even that of the 
European continent, and, except in the hardest of frosts, 
will daily sing its spirit-stirring strain. It is the Motaedla 
or Sylmd troglodytes of the earlier systematists, and the 
Trogkdytu pafvulmt europme, or vulgaris of most later 
writers, save a few who (ignoring not only common sense 
but also the accepted roles of scientific nomenclature), by an 
Utterly mietaien view of Yieillot’a intention in establishing 
tibe genus TrogtodyUn^ reserve that term for some American 
species — which can hardly be generically separated from 
the European form — and have attempted to fix on the 
latter the generic term Anorthura, which is its strict equi- 
valent and was proposed by Bennie on grounds that are 
wholly inadmissible. 

Hie interest taken in this bird tbroughoat all European countries 
is scarcely eiceeeded by that taken in any other, and, though m 
Bnt^u comparatively few vemacular names have been appbed to 
it, two of them— “ Jeuny ” or " Kitty-Wren ” — are terms of endear- 
ment M BoIIand records no fewer than 189 local names for 
it in Fnuace ; and Italy, Germany, and other lands are only less 
profifle. Many of these carry on the old belief that the Wren was 
the KiB^ of Biids^ a belief connected with the fable that on one 
oeeasum fowls of the air m general assembly resolved to choose 
for their leader that one of them which should mount highest. 
Hiis the E«le seemed to do, and all were ready to accept his rule, 
when a loodtlniMt of song was heard, and perched upon him was 
seen the exultant Wren, which upseen and nnfalt liad been borne 
tdoft by the giant. The curious affiocintiou of this bird with the 
Feast of ihd Three Kings, on which day in South Woles^or, in , 
Ireland and in the soilth of France, on or about Christmas Day, it 
was customary for men and Iwya to “hunt the Wren;” addressing 
;t m a BOtig as “the Kmg Of Birds,” is very remarkable, and has 
lever yet been explained, ' 

The Wren hardly n^ds description her^ and itt domed nest, 


apparently so needlessly large for the size of the bird, is a well- 
knWn object, for it is built with uncommon care, and often 
(though certainly not always) m such a fashion as to assimilate its 
exterior to its surroundings and so to escape observation. Yeiy 
CU110U3 too is the equally unaccountable fact, that near any occupied 
nest may generally be found another nest, or more than one, of 
imperfect construction. The widespread belief concerning these 
unfinished fabnes is implied by their common name of “cocks’ 
nests,” but evidence to that effect is not forthcommg The breed- 
ing-habits of the Wren were most closely studied and accurately 
reported by Mr Weir to MacgiUivray (Bnt Birds, in. pp 23-30) 
in a way that leads every oraitliolo<^st to wish that the same care 
imsht be bestowed on other kiuda of buds. ^ 

The range of the Wren in Eur^e^ is very extensive, though it 
seems to stop short of the Arctic Circle , but it occurs in Algeria, 
Madeira, and, according to BoUe, m the Canaries It also inhabits 
Palestine Farther to the eastward its limits are difficult to trace, 
because they inosculate with those of a considerable number of 
local races or species As might be expected, the form inhabiting 
Japan, 2* fumigatus, seems to be justifiably deemed a species. Iu 
North Amenea, T. aJascmsis occurs in the extreme north-west, 
and IS replaced further to the southward by T paaficus East- 
ward of the Rocky Mountains, the form is T. hyonaha—the well- 
known Wmter-Wren of Canada and the United States. The 
number of species of Wrens inbabitmg North America is, however, 
very cousiderable ; but authonties are by no means agreed as to 
how many should be reckoned valid, aud they have been segregated 
into SIX or seven genera. Here the House-'wien, T domestuiis or 
aedm, can alone lie mentioned. It is a very common summer- 
visitant to most parts of the Eastern States, and where it occui-e is 
of a very f pmdmr ^position, entering mto the closest relations 
with those that enltivate its acquaintenee. It is represented in 
the West by T, parkmantii. 

The TroglodyiidsR, if they are to te regarded as forming 
a distinct Eamilyj predominate in the New World, no fewer 
than 60 species Ming enumerated in the Nom&Mlator of 
Messrs Sclater and Salvin as belonging to the Neotropical 
Begion. But the Troglodyisidx by no means contain all 
the birds to which the name “ Wren ” is applied. Several 
of the Sylvudsi Waeblee) bear it, especially the 
beautiful httle Qolden-creatcd Wren (tf, Kjkglbt) aud the 
group commonly known in Britain as “ Willow-Wrens ” — 
forming the genus Phylloscopus. Three of these are 
liabitnal summer-visitants, which differ much more in 
their manners than in their look. ^ The largest, usually called 
the Wood-Wren, F. sibilairia;, is more abundant m the 
north than in the south of England, and chiefly frequents 
woods of oak or beech. It has a loud and very peculiar 
sona like the word tioee, sounded very long, and repeated 
several times in succession — at first slowly, but afterwards 
more quickly, and near the end accompanied by a peculiar 
quivering of the wings, while at uncertain intervals comes 
another note, which has been syllabled as chea, uttered 
about three times in succession. The Willow-W ren proper, 
P. trockUus, is in many parts of Great Britain the com- 
monest summer-bird, and is the most generally dispersed. 
In spring its joyous burst of song is repeated time after 
time, until all around thrills with the loud and merry 
chorus, and yet never tires the ear. The restless but 
graceful activity of the bird, as it flits from twig to twig, 
adds to the charm of its appearance, which Hewitson so 
well appreciated. The third species, P. collyhita or minor 
(frequently but most wrongly called Sylvia rufa or P. 
j'ufus), nommonly known as the Chiflchaff, from the 
peculi^ity of its constantly repeated two-noted cry, is 
very numerous in the southern and western part of 
England, but seems to be scarcer northward. These 
three species make their nest upon or very close to the 

^ Much interest has lately attached to the discoveiy, announced by 
Mr Seebohm {Zoologist, 1884, p. 333), that the Wran, for 200 years 
aud upwards, known to inhabit St Ealda differed in hue from that of 
the other Bhritish Islands and of the continent of Europe, and it hns 
hy hi-m been desenhed as a distinct species, T, Idriensis It had fox 
more than twenty years been known that the "Wren of the Fsaroea and 
Iceland deserved sepaiatiou from the ordimtry T. pamdus, by being 
larger, and eqieoialiy by having larger and stouter feet. It is the T. 
ioreoAs of Fi^er (Jottm. fUr Qrndhologie, 1861, p. 14, ph i. ). 
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ground, and the building is always domed. Hence they 
are commonly called “ Oven-birds,” ^ and occasionally, 
from the grass used in their structure, “ Hay-jacks,” a 
name common to the 'White-Throat {q.v ) and its allies. 

To return, however, to the Troglodytidis or true Wrens. 
If it cannot be said that they form a pecuhar Family, it 
would be rather to the SyMidaz that they and the 
Certkkdx {cf. Tree Creeper) should be assigned, and 
they seem to be very unfitly placed among the TimeliidsB^ 
as has lately been done {Gat B. Brit. vi. p 1) 

These last, so far as any definition can be given of them, 
belong to the Ethiopian and Indian Eegions, while the pre- 
dominance of the Trogloclytides m the Neotropical Eegion, 
as already remarked, is very obvious. (a. n.) 

WEEN, Sir Christopher (1631-1723), the son of a 
clergyman, was bom at East Knoyle, Wiltshire, in 1631; 
he entered at Wadham College, Oxford, in 1646, took his 
degree in 1650, and in 1653 was made a fellow of All 
Souls While at Oxford Wren distinguished himself in 
geometry and apphed mathematics in 1657 he became 
professor of astronomy at Gresham College, and in 1660 
was elected Savilian professor of astronomy at Oxford. It 
is, however, as an architect that Wren is best known, and 
the great fire of London, by its destruction of the cathedral 
and nearly aU the city churches, gave Wren a scope for 
hjs talent such as probably no architect has ever had to 
the same extent. Just before the fire Wren was asked by 
Charles EL to prepare a scheme for the restoration of the 
old St Paul’s. In May 1666 Wren submitted his report 
and designs ® for this work , the old cathedral was in a 
very rumous state, and Wren proposed to remodel the 
greater part, as he said, “ after a good Eoman manner,” 
and not “to follow the Gothick Rudeness of the old 
Design ” According to this scheme, only the old choir 
was left ; the nave and transepts were to be rebmlt after 
the classical style, with a lofty dome at the crossing — ^not 
unlike the plan which was eventually carried out. 

In September of the same year (1666) the fire occurred, 
and the old St Paul’s was completely gutted, though the 
greater port of its walls still remained standing. TVom 
1668 to 1670 attempts were being made by the chapter 
to restore the ruined buildmg; but Dean Bancroft was 
anxious to have the cathedral wholly rebuili^ and in 1668 
he had asked Wren to prepare a design for a wholly new 
church This first design, the model for which is preserved 
in the South Kensington Museum, is very inferior to what 
Wren afterwards devised. In plan it is an immense 
rotunda surrounded by a wide aisle, and approached by a 
double portico ; the rotunda is covered with a dome taken 
from that of the Pantheon in Rome ; on this a second dome 
stands, set on a lofty drum, and this second dome is 
crowned by a tall spire. This plan was devised as being 
specially suitable to the needs of a Protestant church, but 
the dean and chapter objected to the absence of a structural 
choir, nave, and aisles, and wished to follow the mediaeval 
cathedral arrangement, at least as far as concerned the 
plan. Thus, in spite of its having been approved by the 
king, this design was happily abandoned — ^much to Wren’s 
disgust ; and he prepared another scheme with a similar 
treatment of a dome crowned by a spire, which in 1675 
was ordered to be carried out. Wren had, however, been 
much hampered by ignorant mterference, and apparently 

1 By ornithologists this name is given to a wholly distinct group — 
not even helongmg to the Oscmes — ^the Memamdta of Gkurod, con- 
sisting of about 8 genera of Traoheophonine Birds, some of which, 
build marvellous nests of mud spherical in form. For them habits see 
Darwin {J'owr of Itesearches, chap, v.) and Mr Hudson’s account 
{Argeivtim Omithciogy, i. pp 167-170). 

s Newton, m his Pnnoijna, p. 19, ed. of 1718, speaks very highly 
of Wren’s work sa a geometnci^ 

8 Wren’s drawing fcr this exiats m the All Souls ooUectioE. 
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I did not himsBlf approve of this second design, for he got 
the king to give him permission to alter it as much as he 
* liked, without showing models or drawings to any one. 
Wren fully availed himself of this permission, and the 
actual huildmg bears httle resemblance to the approved 
design, to which it is very superior in almost every possible 
point. Wren’s earlier designs have the exterior of the 
church arranged with one order of columns , the division 
of the whole height into two orders was an immense gam 
in increasing the apparent scale of the whole, and makes 
the exterior of St Paul’s very superior to that of St Peter’s 
in Rome, which is utterly dwarfed by the colossal size of 
the columns and pilasters of its single order.^ The present 
very graceful dome and the drum on which it stands, 
masterpieces of graceful hne and harmomous proportion, 
were ve^ important alterations from the earlier scheme. 
As a scientific engineer and practical architect Wren was 
perhaps more remarkable than as an artistic designer. The 
construction of the wooden external dome, and the support 
of the stone lantern by an mner cone of brickwork, q^oite 
independent of either the external or internal dome, are 
wonderful examples of Wren’s constructive ingenuity. 
The first stone of the new St Paul’s was laid on June 21, 
1675, the choir was opened for use December 2, 1697 ; 
and the last stone of the cathedral was set in 1710. The 
stone used is from the Portland quarries ; the wooden dome 
is covered with lead, not copper as was at first proposed. 
The fine oak stalls were carved by Gnnling Gibbons, who 
received ^61333, 7s 6 d. for them. The whole cost of the 
cathedral was £1,167,474, — of which £810,181 was pro- 
vided by the London import duty on coal.® 

After the destruction of the city of London Wren was 
employed to make designs for rebuilding its fifty burnt 
churches, and he also prepared a scheme for laying out the 
whole city on a new plan, with a series of wide streets 
radiating from a centr^ space. Difficulties arising from 
the various ownerships of the ground prevented the accom- 
plishment of this scheme. 

Among Wren’s city churches the most noteworthy are 
St Michael’s, Cornhill ; St Bride’s and St Mary le Bow, 
Meet Street, the latter remarkable for its graceful spire ; 
and St Stephen’s, Walbrook, with a plain exterior, but verj 
elaborate and graceful interior. In the d^ign of spires 
Wren showed much taste and wonderful power of inven- 
tion. He was also very judicious in the way in which he 
expended the limited money at his command , he did not 
fritter it away in an attempt to make the whole of a 
building remarkable, but devoted it chiefly to one part or 
feature, such as a spire or a rich scheme of internal decora- 
tion. Thus he was in some cases, as in that of St James’s, 
Piccadilly, content to moke the exterior of an almost bam- 
like plainness. 

The other buildings designed by Wren were very numer- 
ous. Only a few of the principal ones can be mentioned : — 
the custom house, the royal exchange, Marlborough Houses 
Buckingham House, and the Hall of the College of 
Physicians — now destroyed; others which exist are~at 
Oxford, the Sheldonian theatre, the Ashmolean museum, 
the Tom Tower of Christ Church, and Queen’s College 
chapel ; at Cambridge, the flbrary of Trinity College an d 

* Proportionally the apparently greater size of St Paul’s is very 
remarkable, it is very difficult to realize that the top of the dome of 
St Paul’s is only as high as the springing of that of St Peter’s. In 
actnal ffict the one loolm about as hi^ as the other. 

** Wiea also designed a colonnade to endoae a large piazza forming 
a dear space round the church, somewhat after the fashion of Bernini’s 
colonnade m front of St Peter’s, but space m the city was too valuable 
to admit of this. Wren was on enthusiasbo admirer of Bernini’s 
‘designs, and visited Pans in 1666 on order to see him and his pro- 
posed scheme for the rebuilding of the Louvre. Bernini diowed his 
design to Wren, hut would not let him copy il^ though, as he said, he 
“ urauld have given his skin ” to be allow^ t o do so . 

THY. —■ 87 
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the chapel of Pembroke, the latter at the cost of Bishop 
Matthew Wren, his uncle. The western towers of West- 
minster Abbey are usually attributed to Wren, but they 
were not carried out till 1736^4:6, many years after Wren’s 
death, and there is no reason to think that his design was 
used. Wren (D.C.L from 1660) was knighted in 1673, and 
was elected president of the Eoyal Society in 1681 ^ He 
was in parliament for many years, representing Plympton 
from 1685, Windsor from 1689, and Weymouth from 
1700. He occupied the post of surveyor of the roj^ 
works for fifty years, but by a shameful cabal was dis- 
missed from this office a few years before hia death. He 
died la 1723, and is buried under the choir of St Paul’s j 
on a tablet over the inner north doorway is the well-knowp 
epitaph — “ Si monumentum requiris, circumspice ” 

Wren’s genius as an artist is very difficult to estimate, 
he lived at a most unhappy time, when architecture had 
sunk almost to its lowest point of degradation. If, how- 
ever, we bear this in mind we must admit that he was an 
artist of very remarkable ability; his inventive genius no 
one can disputa 

Eor furtlier infonnatioii the reader should consult the Farerdxdia, 
puWished hy Wreu’s grandson in 1750, an account of the Wren 
family and especiallv ot Sir Christopher and his works ; also the 
two hiographies of Wren by Elmea and Miss Phillunore , Milman, 
Anw^ of St Paid% 1868 , and Longman, Three Cathedrals dcdt^ 
eaied to St Paul in London, 1878, pp. 77 sj. See also Clayton, 
Ch\ir<dua of Sir O Wren, 184&-49 j Taylor, Tovsers atid SteepUs 
of Wren, London, 1881 ; and Niven, OUy Churches, London, 1887, 
Ulustiated with fine etdiines. In the library of All Souls at Oxford 
ate preserved a large number of drawings by Wren, including the 
designs fpr almost Si his chief works, and a fine series showing hia 
vaiions s^emes for St Paul’s Cath adraL (j. H, M,) 

WBESTLING A2?i> BOXING. Wrestling is the art of 
forcing an antagonist to the ground without resorting to 
blows or kicks. It is a trial of strength and sM between 
two opponents standing face to face, who strive to throw 
one another. As a gymnastic exercise it was greatly 
encoumged among the ancient Greeks, and the highest 
honours and rewards were bestowed on the victors at the 
Olympic, Isthmian, Nemean, and other games (see Ga m es ). 
It was also cultivated by the Eomaus, though their tastes 
inclined to more savage and brutalizing exhibitions than 
that of wrestling. It was hot unknown in Egypt and at 
Ifinevdb, as may he seen feom the sculptures in the Bntish 
Museum. At the same time it differed very much in its 
ancieiit form from the wrestling of to-day, the wrestlers of 
old bring wont to compete almost if not quite nude, their 
bodtee besmeared with oil or some other kmd of grease iy 
why of their muscles supple ; but, as this practice 

rendered it very difficult to get hold of one another, 
the were accustomed to use sand on their hands, 

or even to roll in the dust of the arena as a corrective. 
In their contests they took hold of each other by the 
arms, drew forward, pushed backward, used many con- 
tortions of the body, interioclmd their limbs, seized one 
another by the neck, throttled, lifted each other off the 
ground, and butted like rams, though the chief point of 
their art was to become master of ^eir opponent’s 1^, 
when a fall was the immediate result., In England tiie 
pastime has been popnlar from an early period, more 
especially in the Midffie Ages, for in 1222, in Henry in.’s 
reign, xt is on record that a wrestling match took place 
hetyveeu the men of Westminster and the citizens of 
Ifondoa in St Giles Kelds, the latter winning easUy. The 
return match was held at Westminster on Lammas day 
follOTrihg, Imt was intwropted by the bailiff of West- 
minfieer and, his assoriates, who m^treated the Londoners 
and drove ttem into the city. At a later period derken- 
well was the usual tryriing plaen Ah one of the matches 
there in 1463 another riot occurred, and the lord mayor, | 

The Royal Society possesstei a good portrait of 'WTea by Enefler. I 
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who usually attended these athletic carnivals, was again 
routed and driven within the city boundaiy. In those days 
the prize was sometimes a ram and sometimes a cock. 

The four English systems of wxesthng include those of 
(1) Cornwall and Devon, (2) Lancashire, (3) Catch hold, 
first down to lose, and (4) Cumberland and Westmorland. 
The Cornwall and Levon men compete m strong loose 
hnen jackets, catching hold above the waist or of any 
portion of the jacket. Kicking, which used to be a pro- 
minent feature of the west-country style, is now forbidden, 
and the men wrestle in their stockinged feet In order 
to be fairly thrown, two shoulders and one hip must be 
on the ground, or two hips and one shoulder, and a man 
mimt he thrown flat on his back before any other portion 
of his body touches the earth ere a decision can be given 
against him. Formerly each county wrestled under 
' different rules, hut the systems are now amalgamated and 
are classed as one and the same. In Lancashire the 
wrestlers compete in their stockinged feet, but are allowed 
to catch hold of any portion of the body. This is the 
most barbarous of all the Enghsh systems, and includes 
the objectionable battling on the ground which is the fatal 
characteristic of the French method. Tripping, however, 
IS not forbidden, and a fall is sometimes secured without 
a resort to scrambling tactics, which is impossible under 
French rules. The “catch hold, first down to lose” style 
of wresthng is of recent origin and promises to become 
popular. The utmost simplicity distinguishes it Ordi- 
naiy wrestling attire is worn, such as jersey, drawers or 
knickerbockers, and stockings The men on closing must 
not grip lower than the waist, and the competitor who 
touches the ground first by any part of hia body is the 
loser. This system is perhaps the fairest for all parties, as 
the competitors set to work on equal terms without that 
delay in getting into holds so frequent m north-country 
wrestling The Cumberland and Westmorland system is 
probably the best and most scientific of all. On taking 
hold, Ike wrestlers stand up chest to chest, each placing 
his chin on his opponent’s right shoulder aad grasping 
bim round the body, the right arm of each being under the 
left arm of the other, and each joins his hands behind his 
opponent, ’^en both have got hold the play commences. 
Kicking is forbidden, and if one competitor lets go his 
hold before the other the decision is given against him. 
If both fall on the groimd— an undecided or dogfall, as 
it is termed — they wrestle over again, but if one falls 
before the other hia defeat' is registered at once This 
kind of wrestling is free from ^nger, and the German 
style much resembles it, but in the latter a competitor’s 
hands are not required tp remain looked behind hia adver- 
sary's back, as is the practice in the north of England. 
No catching hold of legs, thighs, or arms is allowed, but 
each man tnes to throw his adversary by using the 
“hnttock,” which consists of facing to the right, twistmg 
BO as to place the left hip under an opponent’s middle, 
pulling him clos^ stooping forwards and lifting him off 
the ground, and throwing him , or the “ crossbuttock,” 
facing to the right about to such an extent as to turn the 
Imck to the adversary, and then proceeding as before ; or 
the “back-hank,” which consists in commencing as in the 
" buttock,” and then passing the left leg from inside round 
an antagonist’s left leg, when by keeping a tight hold with 
the arms and pulling backwards the leverage supplied by 
the leg bemg inside usually secures the fall; or the 
** back heel,” which consists in pulling an opponent towards 
one, puttbg the left heel behind his right heel, forcing his 
1^ up forwards, and throwing him bodily backwards ; or 
the “ left leg hip^” which consists in lifting and swinging 
him round to the right, then stnlring the inside of his 
right thi^ with the outside of the left thigh, by which he 
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gets off his balance and falls j the “ right leg hipe ” is the 
same action mvtatis m/utandis There is also the “ left leg 
stroke/’ i^hich consists in striking an antagonist’s nght leg 
with one’s left leg, swinging him round to the left and off 
his balance; the “right leg stroke” is the same thing 
with the right leg. Of course there is an umpire to see 
that no competitor takes an unfair advantage or plays foul, 
and to determine disputed points according to the rules in 
force 

Boxikg. — This, though perhaps hardly as popular as 
wrestlmg, is closely identified with it in the gymnasium, if 
not outside it. In the United Kingdom prize fightmg is an 
illegal sport, but it is hardly likely that glove boxing will 
ever fall into the same disrepute. Its present comparative 
popularity is principally due to the efforts of the late Mr 
John G. Chambers, who in 1866 founded the Amateur 
Athletic Club, and in conjunction with the marquis of 
Queensberry drew up a code of rules (known as the 
Queensberry rules), which regulate the principal glove con- 
tests throughout the kingdom, as follows : — 

CMllenge Gups {Open to OesUlemen Amateurs), — ^1. That the 
eutnes bo drawn to contend by lots. 2 That the entrance fee be 
10s. 8. Heavy weights to be over 11 stone 4 Ib , middle weights 
not to exceed 11 stone 4 & ; light weights not to exceed 10 stone. 
4. That there be three judges appointed by the committee 5. 
That the boxing take place m a 24 feet ring 6. That no wrest- 
ling, roughing, oi hugging on the ropes be allowed. 7 That eadi 
heat consist of three rounds, with one minute interval between , 
the duration of each round to be at the discretion of the judges, 
but not to exceed five mmutes. 8. Any competitor not coming up 
to time shall be deemed to have lost 9 That no shoes or boots 
with spikes or spnggs be allowed. 10 Competitors to wear jerseys. 
11. Gloves to be provided by the club. 12. The cups to be boxed 
for once m each year, the winner to receive a silver medal 

Lqfimtion qf Gentleman Ainateur. — ^Any gentleman who has 
never competed in an open competition, or tor pubhc money, or for 
admission money, or with piofessionala for a prize, pubhc money, 
or admission money, and who has never at any penod of hia hfa 
taught, pursued, or assisted m the pursuit of athletic exercises as 
a means of hvelihood. The committee reserve the nght of requiring 
a reference or of refoamg an entry. 

CoviestsfoT Eadurmee , — ^To be a fair stand up boxing match, in 
a 24 feet img, or as near that size as practicable ; no wrestling or 
huggmg allowed , the rounds to be of three minutes’ duration and 
one nunute time , if either man fall through weakness or otherwise 
he must get up unassisted, ten seconds to be allowed him to do 
so , the other man meanwhile to retire to his comer, and when the 
fallen man is on his legs the round is to be resumed and continued 
until the three minutes have expired, and, if one Trni.Ti fails to come 
to the scratch in the ten seconds allowed, it shall be in the power 
of tte referee to give his award in favour of the other man , a man 
hanging on the ropes m a helpless state, with his toes off the 
ground, shall bo considered down; no seconds or any other person 
to be allowed in the ring during the rounds ; should the contest 
be stopped by any unavoidable interference, the referee to name 
time and place for fimabiTi g the contest as soon as possible, so that 
the match must be won or losi^ unless the backers of both men 
agree to draw the stakes. The gloves to be fur-sized boxing gloves 
of the best quality, and new ; should a glove burst or come off, it 
must be replaced to the referee’s satisfaction A man on one knee 
is considered down, and if strack is entitled to the stakes. Ho 
shoes or boots with spnggs allowed. (E D B.) 

WBEXHAM, a maxket-towa and municipal and parlia- 
mentary borough, of Denbighshire, North Wales, 11 miles 
south-south-west of Chester and 201 miles from London 
by raiL It was chamcterized by the poet Ohurchyajd in 
the 16th century as “ Trim Wricksam towns, a pearle of 
Denbighshiere,” and the description is not altogether inap- 
plicable at the present day, the streets being spacious, wifli 
many handsome houses. Wrexham church, dedicated to 
St Giles, contains Idth and 15th century work, but vms 
in great part reconstructed at the beginning of the 16th 
century. The tower, erected between 1606 and 1520, has 
been styled “ one of the seven wonders of Wales.” It is 
136 feet in height^ and consists of several successive stages 
panelled throughout, and decorated with numerous statues 
of saints placed in niches of the buttresses. It is sur- 
mounted an open-work balustrade, from which spring 


four lantern-shaped turrets of pierced open-work. The 
church was restored m 1867. It contains a large number 
of monuments. The bells, ten in number, are the moat 
famous in the principality In 1647 the church was used 
as a prison by Cromwell The other principal public 
buddings are the gudd-hall (formerly the old grammar 
school), the public and com exchange (formerly the Union 
Hall), opened in 1873, after alteration, at a cost of £4900; 
the infirmary; and the infantry barraclM of the Royal Welsh 
Fusiliers. In the neighbourhood there are a racecourse and 
training-ground. The town is situated on the edge of the 
Denbighshire coalfield, in the vicimty of coal, iron, and 
lead mines It has long been celebrated for its ales, and 
possesses also com and paper mills and tanneries. The 
surrounding country is very fertile, and the agncultural 
trade is of some importance The parhamentary borough 
unites with Denbigh, Ruthin, and Holt in returning a 
member to parliament. The town has a special commission 
of the peace and a petty sessions court. The population 
of the municipal borough and urban samtary district (1306 
acres) was 8576 in 1871, and 10,978 in 1881. The 
population of the parliamentary borough (1791 acres) in 
1881 was 12,333. 

Although Wrexham was situated on the eastern side of Ofia’s 
Dyke, it was reckoned one of the towns of Mercia. In the Saxon 
Chronicle the name occurs aa Wnchtesham. Edward I. granted the 
town with the lordship of Bromfidd and Yale to John Earl Warren. 
The township of Wrexham Eegis within the horongh and the town- 
ship of Stansty without constitute ancient manors. Formerly the 
township of Wrexham Abbot was ecclesiastical property, and an 
appendage to the abbey of VaUe Cmcis, near Llangollen Dmmg 
the civil war the town was occupied by the Parlianientary troops. 
Wrexham town was constituted a parliamentaiy borough m 1832, 
and incorporated aa a municipal borough in 1867 

See A N Palmer’s Wt exham and Malory oj the Parish Church of Wrexham 

WRIGHT, Joseph (1734-1797), styled Wright of Derby, 
subject, landscape, and portrait painter, was bom at Derby 
on September 3, 1734, the son of an attorney of the place, 
who was afterwards town-clerk. During bis early years 
he manifested an aptitude for mechanic^ pursuits, and 
also for music, but he finally resolved to become a painter, 
and in 1761 he went to London and for two years studied 
under Thomas Hudson, the master of Re;polds. Retnm- 
mg to Derby he practised portrait-painting ; but feelmg 
the need for further instraction he again placed himself 
for fifteen months under his former master. He then 
settled in Derby, and varied hia work in portraiture by the 
productions of the subjects seen under artificial light with 
which his name is chiefly associated, and by landscape paint- 
ing. He married in 1773, and in the end of that year he 
visited Italy, where he remained tid 1 77 6. WhUe at Naples 
he witnessed an eruption of Vesuvius, which under various 
treatment formed the subject of many of his subsequent 
pictures On his return from Italy he established him- 
self at Bath as a portrait-painter ; but meeting with little 
encouragement he returned to Derby, where he spent the 
rest of life. He was a frequent contributor to the ex- 
hibitions of the Society of Artists, and to those of the 
Rojul Academy, of which he was elected an associate in 
1781 and a fuU member in 1784. He, however, declined 
the latter honour on account of a slight whidi he believed 
that he had received, and severed his oflloial connexion 
with the Academy, though he con&iued to contribute to 
the exhibitions from 1783 till 1794. He died at DSrby 
on August 29, 1797. 

Thera has been a tendency in recent criticism to over-eatimato 
the works of Joseph Wnght. His portraits are frequently defective 
m drawing, and withont quality or variety of handling, while their 
flesh tints are often hard, and unpleasant m theor purple-grey 
shadows. He is seen at his best in his subjects of aitifioM 
of which the Orrei^ (1766), the property of the corporation of 
Derby, and the Air^nnm (1768), m the National Gallery, are ex- 
cellent examples. His Old Man and Death (1774) is also a strik- 
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ing and individual production An eilubxtion of Wnglit’s -works 
■was brought together at Derby in 1888, and twelve of his pictures 
were shown in the winter eshibitaon of the Royal Academy in 
188S. A careful and elaborate biography of the artist, by WiRiam 
Bemrose, was published in 1885. 

"WBIGHT, SiiAs (1795-1847X was bom at Amherst, 
Massachusetts, jVIay 24, 1795. He graduated at Middle- 
bury College, Vermont^ in 1815, -was admitted to the bar 
in 1819, and began practice at Canton, in northern New 
Tork. Prom the he showed those diaracteristieB 
which finally made him a representative American Demo- 
cratic leader. He had settled m what was almost a 
wilderness. Hia farm was a small one, and no hired 
labourer upon it worked harder than he. His manner of 
life was of the simplest. In his professional work he was 
a type of the lawyer of the old school, — shrewd, skilful, 
just, and controlled by the belief that his pro- 
fession was a public trust, and that judicial qualities must 
mingle -with those of the advocate. He seems never to 
have sought an ofluce, and never to have felt at hberty to 
refuse one, even that of village postmaster, if he could 
possibly serve. He was appointed surrogate in 1820, and 
was elected successively to the State senate in 1823, to 
the house of representatives in 1827-29, comptroEer of 
the State 1829-33, United States senator 1833-44, and 
governor of New Tork 1844-46. During his public 
Efe he had become a leader of the Democratic party of 
New York, Tan Buren being his closest associate. "V^^en 
the national Democratic party in 1844 nominated and 
elected Polk to the presidency, instead of Tan Buren, 
'Winght and the State organization took an attitude of 
armed neutrali^ tovrards the new administration. Be' 
nominated for governor in 184:6, Wright was defeated, 
and the result was ascribed to the hostility of the Polk 
administration. The death of the defeated candidate, at 
Canton, August 27, 1847, gave intense bitterness to New 
York politics for several years ; and his fection, in 1848, 
ancce^ed in defeating their national party’s candidates in 
the presidential election. 

'Wnght -was one of a class of politicians -which has infiuenced 
Amencan development largely, finding its most charactenstic 
types in -the State of New York. It may be traced clearly from 
SDout 1820, beginiiLag wiih what -was then known as ‘*the Albany 
Bagency," incfiidiiig Dix, Marcy, Wright, Seymour, Tilden, to 
Cleveland {preddent from 1886), and many of the new men who 
have come into the national aduuidstratioa with him. Abso- 
lutely and panctdiotisly honest, devoted to the public good, and 
bedioving intenaely that the pnbhc good depended on the polilical 
prindplw of their party, they have heen prone to consider polities 
as a warfore^ and menmess exclusion of opponents from omce as 
a legitimate vraar-weapon. One of their earliest leaders, Msxcyj 
d^tdazed -aie mlo of party struggle, that '*the spoils (of office) 
heloag -to the victor”; -the latwt^ l^sident Clev^nd, ^ been 
the first to recognize the merit system of appointment in practice, 
Tilden having already accepted it in theory. The sternness of 
Wright's int^ty in office -was illustrated in 1845, when the ‘ ‘ anti- 
rent troubles^ broke out again, and it seemed probable that the 
votes of the disaffected would decide the coming election. The 
governor asked and obtained from the legislatnie me power to sim- 
press the disturbance by armed force, oi-dered the mSitia into -the 
disiurbed distnct, arrested the offenders, had them tried, convicted, 
and punished, and put an end to what was really an msurrectioit 
defeat in 1845 was a transition from the old to the new phase 
of Ametiean polities j but his name la still the representatTve of all 
that -was heat in the old, 

WclgHf* Zipnw been -wutten by JenMM, who eUo has a eketeh of hten in 
hi# ffovemonufjftu Tori; but the best biography of tUm 1» that of Smmoafl 

W itlGH'-lV Thobias (1810-1877), autiquajy, was horn. 
»i Ludlow, in Shropshire, 21st April 1810, and was de- 
scended from a Qnaker family formerly living at BrsdfCrd, 
.n Yorkshira Ho was educated at the old grammar school 
it Iiudlow, tod afterwards at Trimiy College, Cambridge, 
vhere he graduated in 1834. ’While at Cambridge he con- 
ributed to the Gentlemctn^s -3/flg'azine and other periodieala, 
nd in 1835 he came to Jiundou to devote himself to a 
iterary career His first separate work was JSn^lisA 
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Foeiry in Black Better, mth Frefacee and Notes, 1 836, 4 vols. 
12mo, which was followed during the next forty years by 
a very extensive senes of publications, many of lasting 
value. He helped to found the British Axcheeologic^ 
Assodation and the Percy, Camden, and Shakespeare 
societies. In 1842 he was elected corresponding member 
of tiie Acad^mie des Inscriptions et Belles Lettres of Paris, 
and was a feUow of the Society of Antiquanes as well as 
member of many other learned British and foreign bodies. 
In 1859 he superintended the excavations of the Koman 
city of ’Driconium, near Shrewsbury, of which he issued a 
d^cription. He died at Chelsea, 23d December 1877, in 
his sixty-seventh year. A portrait of him is in the Draw- 
ing Boom Portrait Qalleiy for October 1, 1859, His fer- 
j tility was remarkable, and the list of seventy-eight articles 
in Alhbone’s Dictionary (1871, ui pp. 2864-67) includes 
j examples of almost every department of literature. He 
was a great scholar, but -will be chiefly remembered as an 
[ industrious antiquary and the editor of many relics of the 
Middle Ages. La the Bniish Museum catalogue are 121 
references under his name. 

His chief pubbeabons are—Qiieen Mixaheth and JS'er Times, a 
Series of Original Letters, 1838, 2 vols. , ^hguim Antfigaas, 1889- 
4A again 1846, 2 vols., edited -with Mr J. 0. Halliwell-PhilHpps; 
"W. Mapea’s Latin Poems, 1841, 4to, Oamdan Society, Poliiioal 
Ballads and Carols, published by the Perw Society, 1841 , Popular 
Tieatzses on Scieice, 1841, Ststory of Ludlow, 1841, &c , again 
1852; Collectim of Latin Stones, 1842, Percy Society , The Vision 
and Creed of Piers Ploughman, 1842, 2 vols., 2d ed. 1866 , Bio~ 
graphia Ltterana, vol t, Ando-Saxou Period, 1842, vol. u., 
Anglo-Homau Period, 1846 , The Chester Plays, 1848-47, 2 vols , 
Sh^espeaxe Society; St Pednt^a Purgatory, 1844, Anecdota 
Literaria, 1844 ; ArCissological Album, 1846, 4to ; Essays connected 
•mOi Mnglasvd in the Middle Ages^ 1846, 2 vola. , Chaucer's Oarder- 
hury Tales, 1847-61, Percy Society, a new -text -with notes, re- 
prmted m 1 voL, 1868 and 1867 ; Early Travels in Palestvne, 
1848, Bobu's Autiq Lib. , England wider the Souse of Sanover, 
1848, 2 vols , several editions, r^roduced in 1888 as Caricature 
History of tha (Leorges , Mapes, Zfe Siigis Cfunalium, 1860, 4to, 
Camden Society, Geofirey Gear’s Metrical Chronicle, 1860, 
Caxtou Society, Narraiives of Sorcery and Magic, 1861, 2 vols.. 
The Celt, the Homan, and the Saxon, 1862, 4th ed. 1885, 
Hilary cf Fulke EiU JVarine, 1855, Jo de Garlandia, De 
Triwnphis Ecelesiae, 1866, 4to, Soxburche Club, Dictionary qf 
Obsolete and Provincial English, 1857 , A Volume qf Vocabularies, 

1867, 2d ed by R. P Wulcfcer, 1884, 2 vols. , Les Cent Nowoelles 
Nouvalles, Paris, 1868, 2 vols , Malory’s History of King Arthur, 

1868, 2 vols., revised 1866; Political Poems and Songs from 
Edward IH. to Eiehard ILL, 1869-61, 2 vols., Rolls Senes; 
Sengs and Ballads qf the Eetgn of Philip and Mary, 1860, 4to, 
Eoxburghe Club ; Essays on AreJmologieal Sudyects, 1801, 2 vols j 
JDomesm Manners and Sentiments in England in the Middle Ages, 
1862, 4to, reproduced in 1871 as The Somes qf other Days; Boll of 
Arms of Edward L, 1864, 4to; AiUdbiograpM of Thomas Wright 
(1736-97), hia grandfather, 1864; History of Uancaivrs, 1866, 4to ; 
Wfmemkind in Weatem J^rqpe, 1869, 4to ; Anglo-Latin SaUricdl 
Poets qf lSth Cent , 1872, 2 vols,. Rolls Series. 

WHIT, in law, is a formal commission from tho crown 
or other supreme executive officer to an inferior executive 
officer or to a private person, enjoining some act or 
omission. The word represents the Latin brevis or breve 
(both forms are found, the latter more commonly), so 
lulled, according to Bractou, from its shortly expressing 
the intention of the framer, “ quia breviter et paucis verbis 
intentionem proferentis exponifc.”! The breve can be traced 
back as far as the Godex Theodosiamts (438 ad.), where 
one of its meanings is that of an official report or letter. 
It bears a similar meaning in some of the capitularies of 
the Yrankiah kings. The interdictwm. of Bomau law some- 
tunes represents writ of English law; e.g., there is con- 
ffiderahle likeness between the Roman inderdictum de Ubero 
Jumine eceMbendo and the English writs of kdbtas corpus 
and de homine replegimdQ. From Roman law the breme 
passed mto the Liber Eeudorum and the canon law, in 

^ It IS perhaps doubtful whether votmUo is here-ased in ita ordmaty 
sense or m the iechmcal eignificstion -which it bora as a part of the 
Roman /cMTTtK&i (see RomaIT Law, vol, zx. p. 707-8). 
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both in a sense differing from that at present borne by the 
writ of English law The hreve testatum of the Liber 
Feudorum was an instrument in writing mode on the land 
at the time of giving seisin by the lord to the tenant, and 
attested by the seals of the lord and the pares eunse or 
other witnesses. In England such witnesses were part of 
the inquest, and jomed in the verdict in case of disputed 
right until 12 Edw. IL st, 1, c. 2. The hreve testatum in 
England developed into the Feofuient (g v ), later into 
the deed of grant (see Seal Estate) j in Scotland into the 
charter, and later into the disposition. In canon law 
breve denoted a letter under the pope’s seal In old 
English ecclesiastical law a brief meant letters patent 
issued out of Chancery to churchwardens or other officers 
for the collection of money for church purposes. Such 
briefs were regulated by 4 Anne c 14, but are now 
obsolete, although they are still to be found named in one 
of the rubrics in the communion service of the Booh of 
Common Prayer. In English legal practice brief now 
denotes the written instructions put into the hands of 
counsel to form the basis of his case. It was probably so 
called from its at first being only a copy of the original 
writ. Such a brief is in Scotland called a memorial. 

History The writ in English law stiU occupies a very important 
dwnt in position, which can scarcely be understood without a 
sketch of its history. To a certain extent this history has 
already been given under PusADoro, for the whole theory 
of pleading depends in the last resort upon the writ. 
Writ or hreve was at first used in a lass technical sense 
than that which it afterwards assumed . thus m the Legss 
Hemna Primi it simply means a letter from the king, and 
in the Assize of Clarendon (1166) imbredari means to be 
registered It became formalized by the reign of Henry IL, 
and precedents are given by Glanvill. The writ process 
was at that date the foundation of all civil justice in the 
king’s court, and of much in the lower courts, and was a 
profitable source of revenue to the exchequer. Every 
writ had to be purchased (breve perguvrere was the 
technical term). This purchase developed in later times 
mto the payment of a fine to the king where the damans 
were laid above £40. The usual scale was 6 a 8 d. for 
every 100 marks daimed. In suing out a writ of covenant, 
the basis of the proceedings in levying a fine (see Entail), 
the king was entitled to his primer fine, i.e , one-tenth of 
the annual value of the land concerned The sale of writs 
was forbidden by Magna Charta and other statutes in 
certain cases, especially that of the writ de odto et ada in 
favour of the liberly of the subject. A solicitor vm so 
called because his original duty was to solicit or sue out a 
writ and take the due proceedings by paying the proper 
fine. He costs of a writ purchMed were first allowed to 
a successful demandant by the Statute of Gloucester, 

6 Edw. I c, 1. Through the Herman period the pre- 
rogative of issuing writs seems to have been undisputed. 
Glanvill’s precedents did not exhaust all possible forms, 
form the time of Bracton, in the 13th century, it was still 
possible to frame new writs at the pleasure of the crown 
The Provisions of Oxford in 1258 put an end to this by 
enactiDg that the (kancellor should not seal anything out 
of course {i e., any writ for which there was no precedent) 
by the will of the king, but that he should do it by the 
council In 1286 the Statute of Westminster tiie Second, 
13 Edw. L st. 1, c. 24, re-established the power of ike 
crown within certain Hmits, that is, in causes of action in 
a fiimikr case falling under the same law {in eonsmili 
cam caderUe sub eodemijure) as those for which precedenia | 
of writs already existed in the Chancery (see Tebspass, i 
Tbovee) These precedents were at an early date recorded j 

in the Begistrum Brevium, called by Sir Edward Coke the j 
oldest hook in the common law. Apart from the powers | 
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given by the statute, new writs could only be issued by 
the authority of parliament, and writs are sometimes found 
set out in statutes, especially in the Statutum Wallise, 12 
Edw. L c 7, where precedents of the most usual writs will 
be found. The Statute of Westminster the Second itself 
contained precedents of the writ of fonnedon and of many 
others. The onginal flexibility of the writ was thus 
limited within comparatively narrow bounds- The right 
to the issue of the writ determined the right of action. 
So essential was the writ that it was a legal axiom in 
Bracton that no one could sue at law without a writ, and 
it was called by Coke, m his introduction to Littleton, 
“the heartstrings of the common law.” As such it 
occupied an important place in some of the leading statutes 
dealing with constitutional rights. The Statute of Marl- 
bridge, 62 Hen III c. 22, forbade a lord to distrain his 
freeholders to answer for their freeholds, or for anything 
touching their freeholds, without the king’s writ. By 25 
Edw IIL st. 5, c. 4, it was accorded asserted, and 
stablished that none should be taken by petition or sug- 
gestion made to the king or his council unless by indict- 
ment or presentment in due manner or by process made 
by writ original at the common law. 42 Edw. IIL c. S 
provided that no man should he put to answer without 
presentment before justices, or matter of record, or by due 
process and writ onginal according to the old law of the 
land. Both these statutes were recited and the general 
principle confirmed by 16 Car L c. 10. Uniformity of 
procedure was secured by 27 Hen. VIIL c. 24, by which 
aU writs were to be in the king’s name in a county palatine 
or hberty, but tested by those who had the county palatine 
or liberty. It was not until 1731 that, by virtue of 4 
Geo. IL c 26, wnts were framed in the English language. 
They had previously been m Latin 3 this accounts for the 
Latin names by wkch a large number are still known. 
The writ was issued from the common law aide of the 
Chancery, and was in the special charge of the manager and 
petty bag offices. Though issuing from the king’s Chancery, 
it did not necessarily direct the trial of the question in the 
king’s court. In whatever court it was retumahle, it 
called in the aid of the sherifi as executive officer. It was 
mther addressed to him or, if addressed to the party 
alleged to be in default, it concluded with a threat of con- 
straint by the shenfEin the event of disobedience, generally 
in those terms, “ et, nisi feceris, vicecomes de H. faciat ne 
amplius clamorem audiam pro defectu jnstitim.” If the 
writ was retumahle in the county court or the lord’s court, 
the sheriff or the lord sat as the deputy of the king, not 
by virtue of his inherent jurisdiction The wnt was not 
necessary for the initiation of proceedings in these courts 
or before the justices in eyre (who sat as judges of the 
county court),i but a custom seems to have grown up of 
suing out a writ from the king where the claim was above 
40s Cases were transferred from the lord’s court to the 
county court by writ of iott (so called because it removed, 
tollit, the case), from the latter to the king’s court by writ 
of pone (so called from its first word) By Ma^ Charta 
the power of bringmg a suit in the king’s court in the first 
instance by writ of prmdpe was taken away, and the writ 
was thenerforth only retumahle in the king’s court where 
the tenant held of the king in capite, or where the lord 
had no court or abandoned his right. Hence it became a 
common form in the writ of right to allege that the lord 
had renounced his court (dominus remisit curiam) so as to 
secure trial in the king’s court. Besides being used for 
the trial of disputes, writs addressed to sheriffs, mayors, 
commissiouers, or others were in constant use for financial 

^ Tlie difitinctacm between the royal and local courts was not per- 
haps at aH times very strictly drawn, Thus in the Leges MenrCoi 
Fnmi, c. 81, the county court Is called curia regie. 
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and political purposeSj e g.^ for the collection of ^ fifteenths, 
scutage, tallage, &c., for suinnious to the council and later 
to parliament, and for recalhng a parliament, the last by 
means of the rarely occurring wnt de revocatiom parlior 

iiiere were several divisions of writs (excluding those 
purely and political), the most important being 

that into original and judicial, the former (tested in the 
name of the king) issued to bring a salt before the proper 
court, the latter (tested m the name of a judge) issued 
durmg the progress of a suit or to enforce jud^ent. 
Original were either optional, i.e,f giving an^ option of 
doing a certain act or of showing cause why it was not 
done, beginning vdth the words prtecipe quod r^ddat, the 
principal example being the writ on which proceedings in 
a common recovery (see Entail) were based, or per- 
emptory, i.e., calling on a person to do a certain act, 
beginning with the words siAfecerit iesecurum. Original 
were also either de cwrsu or magisCralia, the former those 
fixed in form and depending on precedent, the latter those 
framed by the masters in Chancery under the powers of 
the Statute of 'Westminster the Second. They were also 
mther general or special, the latter setting forth the 
grounds of the demand with greater particularity than the 
former. By 5 Oeo. U. e. 27 special writs were confined 
to causes of action amounting to £10 or upwards. There 
was also a division of writs into writs of right (ex deMo 
justiiiss), such as Jiaheas cjofr^, and prerogative writs (ex 
gratia)^ such as mandamvs (see PEEEOOATrra). ^ke and 
other authorities mention numerous other divisions, but 
ihose which have beau named appear to be the principaL 
The most interestiiig form of writ from the historical 
point of view was the writ of r^ht (Jjrem de redo), called 
by Blackatone “ the highest writ in the law," used at first 
for debt and other personal claims, afterwards confined to 
the recovery of real estate as the writ of right par 
excellence. It was so called from the words plemm rectum 
contained in it, and was the remedy for obtaining justice 
for ouster from or privation of the freehold. By it 
property as well as pMsession could be recovered. It 
generally Jay in the Mn^s court, as has been said, by 
virime of a fictitious auegation. In that case it was 
addressed to the sheriff and was called a wnt of right 
close. It was a writ of right close where the lands in 
dispute were held in anrient demesne. When addressed 
to the lord and tried in his court, it was generally a writ 
of right patent. After the appearance of the tenant the 
demai^ar^ id a writ of right counted, that is, claimed 
agaittst the tenant according to the writ, but in more 
prerise tacms, the writ bring as it were the embryo of 
the futore count. !Ihe trial was originally by battle (see 
Teoal), but in the reign rif Henry II. an alternative pro- 
cedure was introduced, int^esting as the earliest example 
of the substitution of something like the Juet (q,v.) 
sgetxim for the judicial combat. A writ de magna <mtta 
d^enda was toected to the sheriff commanding him 
to return four knights of the county and vicinage to 
the courts there to return twelve other knights of the 
virinage to try upon oath the question contained in the 
writ of right (technically called the mise). This mode 
of trial was known as tpri by the grand asrize. (^neraUy 
the whole of the sitteen knights were sworn, though 
twelve was a sufilri^t number. The last occasion of trial 
ly the gcand asriae was in 1830. But long briore that 
date poaseesoiy had from thrir graatm eonvanience tended 
to supersede propidetaiy risnedl^ ami in mt^t cases the 
title was suflBriaatly determined by the assizes of other 
kinds, especially that of novel and later by pro- 

ceeding in ejectment (see PosEassacoN), The oath of the 
champion on proceedmgs in a writ of rihht where the 


alternative of the judicial combat was accepted was 
regulated by statute, 3 Edw. I. c. 41. The writ of right 
is alan interesting as being the basis of the law of Limita- 
tion (q.v,). By the Statute of Merton, 20 Hen. ILL c. 8, 
no could be alleged by the demandant but from the 
time of Henry H. By 3 Edw. L c. 39 the t ime was fixed 
at the reign of Bichard L, by 32 Hen TUI. c. 2 at sixiy 
years at the most. There were other wnts of nght with 
special e.g., the writ of right by the custom of 

London for land in London, the writ of right of advowson, 
brought hy the patron to recover hm right of presentation 
to a benefice, and the writs of right of dower and de 
raUcmabili parte, the latter brought by coparceners or 
brokers in gavelkind. There were also writs in the nature 
of a writ of right, e g., formedon, brought by a reversioner 
on discontinuance by a tenant in tail and given by the 
Statute JDe Demis (see Entail) , escheat, brought by the 
lord where the tenant died wiihout an heir , ne vn^vde 
vexes, to prohibit the lord from exacting services or rants 
beyond hie due j de nativo hahendo, to recover the inherit- 
ance in a villein; and the little writ of right close 
according to the custom of the manor, to in the lord’s 
court the right of the king’s tenants in antient demesne.^ 

Up to 1832 an action was (except as against certain 
privil^ed persons, such as attorneys) commenced by 
original writ, and writ practically became the equivalent 
of action, and is so used m old books of practice, such as 
Booth on Heal Acdons. The law was gradually altered 
by le^lation and stiU more by the introduction of fictitious 
proceedings m the common law courts, to be described 
later, by which the issue of the onginal writ was suspended, 
e» 5 ept in real actions, which were of comparatively rare 
occurrence. The original writ is no longer m use m civil 
procedure, an action being now in all coses commenced by 
the wnt of summon^ a judicial writ, a procedure first 
introduced in 1832 by 2 Will. IT. c 39. In the follow- 
ing year an immense number of the old writs were abolished 
by 3 and 4 Will IT c 27. An exception was made in 
favour of the wnt of right of dower, wnt of dower unde 
nihil hahet, Quake Impedit (qv), and Ejectment (q.v.), 
and of the plaints for free bench and dower in the 
Miture of writs of right. Ejectment was remodelled by 
the Common Law Procedure Aot^ 1802, the other writs 
and plaints remained up to the Common Law Procedure 
Act, 1860, by which they were abolished. Other writs 
which We been superseded by simpler proceedings, 
generally by ordinary actions, are those of the four assizes 
of novd disseisin, /wm utnm, raort d*aumcester, and 
darrem presmtTneni (see Assize), estrepement and waste 
(see Waste), numdrans de droit (see Petition), Huisanoe 
(q.v.), Pabtikon (q.v.), prsmmkre (see Treason), Quo 
■Wahranto ig.v\ Scire Facias (j.v.), mbpma (see 
Tbust), and warrawda chartse (see Warranty). The 
number of writs was so large that any exhaustive list of 
them is almost impossible, but a few of those of more 
^ecial interest which have become obsolete maybe shortly obsolete 
mentioned. AdmenmreOio lay against persons nsurping "writs, 
more than their share of property. It was either dods or 
poBturse, the latter, like the Scotch “souming and 
rouming,” being the remedy for surcharge of common. 

Altos and jpZwries writs were issued when a previous writ 
had been disobeyed, AttaiTU lay to inquire by a jury of 
twenty-four whether a jury of twelve had given a false 
verdict. It was supersede in the 16th century hy the 
practice of setting aside a verdict or granting a new trial, 
and was finally ahoUshed by *6 Oeo. IT. c, 60. Audkta 
gvxrelo was a means of relieving a defendant by h matter 
of dischar^ occurring after judgment. After having been 
long practically superseded by stay of execution it was 

fiaallv aholiflhfid bv tha -mlfift Tnndft tindw t.lift .Tnflifta'hnrA 
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Act, 1876. GapiaSi lahtat, aud q^mdrm are interesting 
as aliomng the extraordinary mass of fictitious allegation 
in the old procedure of the common law courts before 
1832. By capias ad respondendum followed by alms and 
plumes the Court of Common Pleas was enabled to take 
cognizance of an action without the actual issue of an 
onginal writ. The capaa was a judicial writ issued to 
follow an original writ of trespass quia claumm fregit. 
The issue of the original writ and after a time the issue of 
the capias became mere fictions, and proceedings Com- 
menced with the issue of another writ called capms 
testatum. On return of the writ the plaintiff elected to 
proceed with a cause of action other than trespass, and the 
real merits of the case were eventually reached in this 
tortuous manner. After being served with the capias the 
defendant was bound to put in common or special bail, 
the former being sufficient in all but exceptional cases. 
Here agflin there was a fiction, for his common bail were 
John Doe and Eichard Koe The same fictitious pair also 
appeared on the side of the plaintiff as his pledges for the 
due prosecution of his action. By laiitat and qiiominvs 
the Courts of King’s Bench and Exche(iner respectively 
assumed jurisdiction by a farther series of fictions over 
ordinary civil actions. The writ of latitat, following the 
bill of Middlesex, itself in later times generally a fiction, 
alleged that the defendant was in hiding out of Middlesex, 
after committing a trespass quia clausum fregit, for which 
he was in the custody of the king’s marshal in the 
Marshalsea prison. The real cause of action was then 
stated in what was called the ac etiam clause. Writs filed 
in the King’s Bench and Common Pleas were m the 
custody of an officer of each court called the cusios h'emim. 
The writ of quominus alleged that the plaintiff was the 
king’s debtor and that through the defendant’s default he 
was unable to discharge the debt. Deceit or disceii lay 
for the redress of anything done deceitfully in the name 
of another, but was especially used to reverse a judgment 
in a real action obtained by collusion. Distraint of 
kiighthood was a mode of obtaining money for the crown 
by the exercise of the prerogative of forcing every one 
who hdd a knight’s fee under the crown to be knighted 
or to pay a fime. The earliest extant writ was issued in 
1278. It was abolished by 16 Car. I c. 20 Dniry was 
a possessory remedy agamst one alleged to hold land 
unlawfully* It was divided into a large number of kind^ 
and was the subject of much ot the old real property 
learning. The ones most commonly occurring were the 
writs of entry in the per and in the post, the former alleg- 
ing, the latter not, the title of the heir from the original 
disseisor. When writ had come to be equivalent in m^- 
ing to action, one of the divisions of possessory actions 
•m& into writs of entry and writs of assize. A special 
writ of entry for dower was given by 6 Edw. I. c._ 7. 
SoscomminiecdQ capiendo was the authority for arresting 
an excommunicated person and detaining him until he 
was reconciled to the church, when he was liberated by 
the writ de eaxommunicafo deliberando. These proceedings 
were abolished and the writ de contumace capienda substi- 
tuted by 67 Geo. m c 127 (see EzooMMiTNioAmoN) 
Eseretko eomhirendo was issued on certificate of conviction 
for heresy by the ecclesiastical court A case of bummg 
two Arians under this writ occurred as lately as the reign 
of James I It was abolished by 2& Oar. H c. 9 Eomine 
replegiand/s, mainprize, and oduo et atia (or iono et m&lo) 
were all ancient means of securing the li^rty of the sub- 
ject, long superseded by the more effective procedure of 
hoiheas corpus. The last of the three epjoined the sheriff 
to inquire whether a committal on suspicion of murder 
was on just cause or from malice and ili-wilL It was 
regulated by Mag na Charta and the Statute of Westminster 


the Second, but, having been abused to the advantage of 
sheriffs, it was taken away by 28 Edw. IIL c. 9 Nisi 
pnws was given by the Statute of Westminster the Second, 

13 Edw I c 30. Its place is now taken by the com- 
mission of Nisi Prtus {q v.). Orando pro rege et regno, 
before the present Book of Common Prayer, enjoined public 
prayers for the high court of parliament Privilege com- 
manded the release of a prisoner entitled to privilege of 
parliament. Protection, was given for enabling a man to 
be quit of suits brought against him while absent beyond 
seas. It was dealt with by a large number of old statutes, 
but none has been issued since 1692 PehelUon was a 
means of enforcing obedience to the process of the Court 
of Chancery. In modern procedure attachment takes its 
place. Bege incmsulto commanded judges of a court not 
to proceed in a case which might prejudice the king until 
his pleasure should be known. Beplevin was a survival of 
the most archaic law. The procedure consisted of writ on 
writ to an almost nnlimited extent It originally began 
by the issue of a wnt of replevin or replegiarifaaas. The 
case might be removed from the county court to a superior 
court by writ of recordan facias loquelam. If the dis- 
trainor claimed a property in the goods distrained, the 
question of property or no property was determined by a 
writ de proprudate probanda, and, if decided in favour of 
the distrainor, the distress was to be returned to him by writ 
de retomo Jiabendo. If the goods were removed or concealed, 
a wnt of capias vn loiPhemam enabled the sherifiF, after due 
issue of alias and pluries writs, to take a second distress 
in place of the one removed. It is said that the question 
whether goods taken in loithemam could he replevied was 
the only one which the Admirable Crichton found himself 
unable to answer. For the modem practice, see Disteess, 
'R.tcp t.wttj Bestitutione extracti ah ecclesia lay for restor- 
ing a man to a sanetuaiy from which he had been wrong- 
fully taken (see Sanotuaey). Seeta lay for enforcing the 
duties of tenants to their lord’s court, e.g,, secta ad molen- 
dinum, where the tenants were bound to have their com 
ground at the lord’s mill. Seisina habenda allowed 
delivery of lands of a felon to the lord after the king had 
bfljl his year, day, and waste (see Waste). Vi laiea 
removenda is curiously lUnstrative of ancient manners. It 
lay where two parsons contended for a church, and one of 
them entered with a great number of laymen and kept out 
the other by force. As lately as 1867 an application for 
the issue of the writ was made to the Chancery Court of 
the Bermuda Islands, but refused on the ground that the 
writ was obsolete, and that the same relief could be 
obtained by injunction. On appeal this refusal was 
sustained by the privy council 

Of writs now in use, other than those for elections, all areWnts 
jadiciBl, or part of the Pbocess of the conri^ except per-aowin 
haps the vpiit of error in cmninal cs&es. They are to he heraafter use. 
issued out of the central office of the Supreme Caaxt, or the office of 
the derk of the crown m Gianoery, proTision having been made hy 
the Great Seal (Officers) Act, 1874, and the Judicature (Officers) Ac^ 

1879, for the transfer on the next vacancy of the duties of the derk 
of the petty hag to those officers. By the latter Act the record 
and writ elerlm, previonaly officers of the Chancery Division, were 
aholi^ed. By iQ and 41 Ticfc o. 41 the wafer great seal or 
wafer pnvy seal may he attached to writs instead of the impression 
of the great or pnvy seal. The judicial vnita issue chiefly, if not 
entirely, from the central office, with which the old crown office 
was incorporated hy the Act of 1879. The crown office had charge 
of write occurpng in crown practice, such os quo icarrmto and 
eeriiorcEri. 

In local civil courts, other than county courts, write are usually JudIciaJ 
issued out of the o^e of the re^trar, or an officer of similar writs, 
jurisdiction. By 86 and 85 Tiot. o. 86 writs of exeontion from 
such courts for sums imdei £20 may he stamped or sealed as of 
course hy the registrar of a county court, aud executed as if they 
had issued from the county court. In county court practice the 

1 It may he noticed that hy the interpretation clause of the Shenfis 
Act, 1887, the expression *' wnt ” includes any proem 
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Vaseaxt (g u.) corresponds generally to the of the SupreiHB 
Court. Most of the present la;? on the subject of writs is contained 
in the Bales of the Supreme Court, 1883, Ord, slii.~xliT-, and in the 
Crown Office Bales, 1886. Both sets of roles contain numerous pre- 
cedents in their schedules. By Ord. li. r. 8 of the rules of 1883 
all writs (with certain exception^ are to he tested iu the name of 
the lord chancellor, or, if that office he vacant, in the name of tibe 
lord chief justice. The mam exceptions are those which oecnr in 
crown practice, which are tested by the lord chief justice. The 
writ of error bears the testa of the king or queen, “witness our- 
selves.” Before the issue of most writs a jimnpe, or authority to 
the proper offices to issue the writ, is necessary. This is of conwe 
not to be confounded with the old original wnt of prsmpe. ^ "WritB 
affecting land must gencraEy be registered in order to hind the 
land B^gisteatioh). A writ cannot os a rule be served on 
Sunday (see Sukdat). Some of the more important modem wnta 
(other than those of an extrajudicial nature) may he shortly 
noticed, Cobpus, Mandamus, and PnoainiTioN igq.v.) 

have been already treated. "Writs are generally, unless where the 
contrary is stated, addr^ed to the sheriff. Abatement or ni>eu' 
menio atnovendo enjoins the removal of a nuisance in pursuance of 
a judgment to that effect Ad quod dkitnnum is for the purpose of 
inqninTig whether a proposed crown grant will he to the damage of 
the crown or others. It is still in use, and recent examples will 
be found in the London Gfasette. If the inquiry be determined in 
favour of the subject, a reasonable fine is payable to the exchequer 
hy 27 Edw. I. sh % AttwHment is issued as a means of support- 
ing the di^ty of the court by punishment for contempt of its 
orders (see Contempt of Court). Since the Judicature Aots a 
uniform practice has been followed in all the branches of the High 
Ck)nrt, and a writ of attachment can now only be issued by leave of 
the court or a judge after notice to the party against whom it is to 
be issued. Capias : the old writs of ea^as ad saiisfacxwdum and 
cajnoj uUigatum may still be xised, but iieir importance has been 
much diminish^ smce the alterations made m the law by the 
Debtors Act, 1869, and the abolition of mvil outlawry (see Onr- 
lAW) Certiorari is a writ in very frequent use, by which thyiro- 
ce^s^gS of an inferior court are brought up for review by the High 
Court. In general it lies for excess of jurisdiction as mandainus 
does for defect The Summary Jnris^ction Act, 1879, makes the 
writ no longer necessary where s special case has been stated by a 
court of quarter s^sions, enforces a judgment for the 

tfclivmy of property without giving the defendant (nnlesa at the 
option of the piintiS) power to retam it on payment of the assessed 
valne. XH^ringaa lay to distiam a wrson for a crown debt or for 
his appearance on a certain day. Its operation has been much 
onrtdued fay the substitution of other proceedings ^ 28 and 29 
Viet. c. 104, and the roles of the Supreme^ Oourb It now seeip 
to Ee only against inhabitants for non-remdr of a highway. ^ Dig- 
tHngas nuper mcecom/Um is a writ calling on an eX'Sheiiff to 
account for the proceeds of goods taken iu execution- JSlegit is 
founded OT the Statute of "WKitnunster the Second, and is so named 
from the wor^ of the writ, that the plaintiff has chosen {OegU) 
this partieiilar mode of sarisfactioQ. It oiiapally order^ the 
sheriff to sdze a moiety of the debtor’s land and aU his goods, save 
his oxeh and beasts of the plongh. By 1 and 2 Yict. c. 110 the 
was extended to inelnde tne whole of the lauds, and copy- 
as well as freeholds. ri>e Bankruptcy Act, 1888, an 
Qo longw soffit to goods. Jsrror, the only example of an origin 
xemaiAmg, ma at one time lai^y used in both civil and 
proceedings. It was ahohshu in civil procedure hy 
Common Law Procedure Act, 1852, and proceedings in 
error by the rules made under the Jndicatore Act, 1875. A wnt 
of error to the Queen^s Bench Division stdl lies in ciuninal cases, 
thoi^ it is lately brought, for it only lies for mistakes appearing 
on the record, and recent legislation has ipven large powers of 
eaomding sack mistakes. The liat of the attomey-gener^ is nec^ 
sary before it can be sued out. (with prowmoBtAen^ forms 

j^'^pends on several statute^ commencing in ISi^and is spemlly 
men&ned in the Statute of Provisora of Edward IU., 26 Edw. 
III. St. 6. EWen^ fs the writ of executioa issued by the crown for a 
crown debt of record. The sale of chattels seized under an extent 
takes place under a writ of veoMimi eapdnas. A crown debtor is 
eniiiil^ to m exUnt in aid ^inst a person indebted to him. 
iVhero aorown debtor hia died a wnt recitiug his death, and so 
aaBed dism etausit exerwttww, issues against his property. FuH 
fadat is the ordinary writ of execution on a judgment commanding 
the shaiiff to levy the aum, interesti and costs on the personal pro. 
parto of tho paHy* 1^11610 the sheriff has not sold the goods, 
«s»ottas lames to compel him to "Where the party 

is a beni^b^ clergyman, the writ is oUe of JUri fttdas ds bonis 
eedesdaddeds or of stqjoeetraHfaevxa (addrossed to the hidiop). The 
latter writ also isso^ in other cas^ of an exceptional nature, as 
against a corpomtion and to seize a pension. It is addremed to 
commissioners, not to the sheriff; Habm facias poasessicnm is 
given to the owner of a tithe <«r rent charge^ enahli^ him to lurve 


possession of the lands chargeable therewith until arrears due to 
fnm are paid (see Tithes). IndicavU is still nommally grantablo 
under the Statute De Conjunctim Fecjffatis of 84 Edw I , and is a 
partienlar Vmd of prohibition granted to the patron of an advow- 
Bon. Inquiry issues for the assessment of damages hy the sheriff or 
his deputy. It represents to some extent the old wnt of jmticies, 
fttiH the later wnt of tnal allowed hy 3 and 4 "Will IT. c 42, butia 
narrower in its operation, for under the last-named wnte the whole 
case or issues under it could be tned. Before an inquiry the 
liability has been already established. Leoanfaeias is the means of 
levying execution for forfeited recognizances (see Becognizanob). 
OTie Bankruptcy Act, 1883, abolished it in civil proceedings Ne 
exeai regno was at one time issued by virtue of the prerogative to 
prevent any person from leaving toe realm, a form of restraint of 
hbeiiy recognized by parliament in 6 Bic. II. c. 2. It has now 
become a means of preventing a debtor from quitting the kingdom, 
and so withdrawing himself from toe jurisdiction ofthe court with 
out giving security for the debt. There is some doubt whether it 
has not beenimphedly superseded by toe powers given by Ord. Ixix. 
ofthe Rules of the Supreme Court Non omittas is for executing mo- 
cess hv the sheriff m a liberty or franchise, where the proper officer 
has neglected to do so. It rested onginally chiefly upon the Statute 
of "Westminster the Second, c.89, andis now regulated hy the Sheriffs 
Act, 1887, which repeals the previous enactment Possession (also 
called assistance) enjoins the sheriff to give possession of land to the 
party entitled thereto under a judgment for such possession. In 
admMty, where toe judgment is for possession of a ship, the writ 
is addressed to toe marshal, Preceded is the converse of prohibi- 
tion. It directs the lower court to proceed with the case. It also 
lies to restore the authority of commissioners suspended hy super- 
sedeas, jResiitution restores prmierty, either real or personal, after 
the Tight to it has been jndaciaUy declared. Thus it lies on behalf 
of the owner of real property under toe statutes of forcible entry 
and of personal property under toe Larceny Act, 1861. Sigmfcavit, 
once a wnt, appears since 67 Geo. Ill c. 127 to be merely a notice. 
It 18 a part of toe proceedings against a person disobeying the order 
of an ecclesiastical couri^ and consists m a notification to the crown 
in Chancery of the disobedience Thereupon a wnt de contumace 
i capiendo issues for hia arrest. On his subsequont obedience or 
I satMaction, a wnt of deliverance is granted. Precedents of these 
writs are given in the Act named. Siibpcma is toe ordinary means 
of secoring the presence of a witness in court, and is addressed to 
the person whose attendance is required. It is so called from its 
i.oTifeiTiiTipr the wor^ “and this you are not to omit under the 
penaltym £100,” &c. The auJpowwi may be either ad testificaTidum, 
to give evidence, or duces tecum, to produce documents, &c , or both 
combined By special order of a judge under 17 and 18 Yict. c. 
23 a su^cena may be issued from any court in Englan^ Scotland, 
or Ireland to compel the attendance of a witness out of toe jurist- 
diction. Summons is toe universal means of commencing an 
action in the High Court. It is addressed to the defendant, and 
may he either generally or speoiany indorsed with a statement of 
the nature of toe clmm made. The latter form of indorsement 
is allowed in certam oases of debt or liquidated demand, and 
gives the plamtiff toe great advantage of entitling him to final 
judgment in default of appearance hy the defendant, and even in 
spite of appearance unless toe defendant can satisfy a judge that 
he has a Mfimce or ought to be allowed to defend, Ho statement 
of claim is necessary m case of a specially indorsed writ, the indorse- 
ment being deemed to be toe etatement. The wnt may be issued out 
of the central office or out of a district r^tty, and the plaintiff 
may name on his writ the division of the High Court in TOich he 
proposes to have the case tned. There are special rules roveming 
the issue of writs in probate and admiralty actions. The writ 
remains iu force for twelve months, but may he renewed for good 
cause after toe expiration of that tune. Service nmst be personal, 
unless where substituted service is allowed, and in roeciid cases, 
suto as actions to recover land and admiralty actions. Service out of 
I the jurisdiction of a wnt or notice of a wnt is allowed only by leave 
of toe court or a judge. Hotice of the issue of a wnt, and not the 
writ itself, is served on a defendant who is neither a Bntiah subject 
nor in Bntish dominions. The law is contained m the Rules of the 
Supreme Court, e^qwcially Ord. ih-xL and xiv. Supmedsas com- 
mands the stay of proceedings on another writ. It is often combined 
with procedendo, where on a eertioran the High Court has decided 
in frivonr of toe jurisdiction of the inferior court It is also used 
for removing from the commission of the peace, and for pnttmg an 
end to toe authority of, any persons noting under commisBion from 
the crown. Venire facias is the first proceeding m outlawry, oall- 
iug upon, the party to appear. Under toe old practice a venire fadao 
do novo was toe means of obtaining a new tri^ Ventre insptcisndo 
appears still to be comp^nt, and is a ounoua reho of antiquity. 
It issues on the application of an heir presumptive m order to 
detwnune hy ajury of matrons whether the yridow of a deceased 
owner of lands be with child or not Almost exaolly the same pro- 
ceeding Was known in Boman law under the name of iMerdietwm de 
inspiezendo ventre, toe praetor sending five women to make a report 
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Non- Tlie principal vmts of a non-judicial nature relate to parliament 
judicial or some of its constituent elements. Parliament is summoned by 
■writs, the h^’s vrat issued out of Chancery by advice of the pnvy coun- 
cil The penod of forty days once necessary between the imt and 
the assembling is now by 16 and 16 Vict c. 23 reduced to thirty- 
five days, "Writs of summons are issued to the lords spmtual and 
temporal before every new parliament Those to Irish represen- 
tative peers are regulated by the Act of Umon, those to archbishops 
and bishops by 10 and 11 Viet c, 108. New peerages are no 
longer created by wnt, but the eldest son of a peer is occaaonally 
summoned to the House of Lords in the name of a barony of bis 
father’s. Earl Percy, the eldest son of the duke of Northumber- 
land, was so summoned in 1887, and sits as Baron Lovaine (see 
Pbeeage) "With respect to election of members of the House of 
Commons, the procedure differs as the election takes place after a 
dissolution or on a casual vacancy. After a dissolution the wnt 
18 issued, as already stated, by order of the crown in council 
For a single election the warrant for a new wnt is issued during the 
session by the speaker after an order of the bouse made upon 
motion ; dunng ttie recess by the speaker’s authonty alone, under 
the powers j^ven by 24 Gieo III sess 2, c 26, 21 and 22 Vict. 
c. 110, and 26 Yict c. 20 The warrant is addressed to the clerk 
of the crown in Chancery for Great Bntain, to the clerk of the 
crown and hanaper of Ireland. A supersedeas to a wnt has some- 
times been ordered where the wnt was unprovidently issued. The 
time allowed to elapse between the receipt of the 'wnt and the dec- 
tion IS filed by the Ballot Act, 1872, sched. 1, at nine days for a 
county or a district borough, four days for any other borough. The 
■wnt IS to be returned by the returning ofScer to the clerk of the 
crown with the name of the member elected endorsed on the wnt. 
Sched 2 gives a form of the wnt, which is tested, like tiie wnt 
of error, by the queen herself The returning officer la the sheriff 
in counties and counties of cities (such as Chester), generally the 
mayor in cities and boroughs, and the vice-chancellor in univer- 
sities (see pARLiAMEiirT). Other •wnts for election are those for 
CoiTVOOATioif (y V ), which 13 by 26 Hen. VIII. c 19 summoned 
by the archbishop of the province on receipt of the king’s wnt, and 
for election of coroners, verderers of royal forests, and some other 
officers whose office is of great antiquity. The wnt de eoromtore 
eligcTido, addressed to the sheriff, is specially preserved by the 
Coroners Act, 1887. 

Offences rektmg to wnts are dealt ivith by the Criminal Law Con- 
sohdation Acts of 1861; larceny by 24 and 26 Yict, e 96, a 30; 
forgery by 24 and 26 Yict c 98, a 27. The maximum penalty 
is seven years’ penal servitude. 

Scotland, Scotland —Wnt is a more extensive term than m England. 
Wnts are either judicial or extrqjudicial, the latter inemdmg 
deeds and other mstruments,— as, for instance, in 42 and 48 Yict 
c, 44, and in the common use of the phrase ** oath or wmt ” as a 
means of proof. In the narrower English sense both “wnt” and 
“ bneve ” are used. The hneve was as indispensable a port of the 
old procedure as it was in England, and many forms are given m 
Segiam Meaestatem and Qwmam Aitachia'nuavta. It was a com- 
mand issued in the king’s name, addressed to a judge, and ordering 
trial of a question stated therein. Its conelu^n ■was the ■will of 
the summons (see Will, Suioioks} In some cases proceeding 
which were by writ in England took another fonn in Scotiand. 
For instance, the writ of attamt was not known in Scotland, hut a 
similar end was reached by trial of the jury for wilful srror.^ The 
English 'wnt of ?i8 exeai regno is represent by the medUaUo Jiiga 
■warrant Most ptoeeedmga by Brieve, being addressed to tiia 
sheriff became obsolete after the mstitution of -tiie Gourt of Session, 
when the sheriffs lost much of that judicial power which they had 
enjoyed to a greater extent than the English sheriff (see Shebite}. 
Tne executive functions of the English ^enff are performed by the 
messengers-at-arms An English writ of execution is represented 
in Scotland by diligence, chiefly by means by warrants to messen- 
gers-at-arms under the authonly of signet letters in the name of 
the hiTi g The hneve, however, has not wholly disappeared. 
Brieves of tutory, teroe, and division are still competent, but not 
in use Other Bnds of brieve have been superseded by miwlar 
procedure, a y , the hneve of service of heirs by 10 and 11 net 
c, 47, for which aptition to the shenff ■was substituted by that Act 
and SI and 82 net c. 101. The hneve of cogmtion of insane 
persons is now the only one of practical importance The old 
hneves of furiosity and idiotoy were abolished, and this new form 
was introduced by the Act lost named. "Wnts eo nomine have 
been the subject of much recent legislation. The wnts of cc^ias, 
habeas, eeriioran, and extent were replaced by other proceedings by 
19 and 20 Yict c. 66, The writ of clwre constat was introduced 
by 21 and 22 Yict. c. 76. It and the ■wnts of resignation and 
confirmation (whether granted by the crown or a subject superior) 
were regulated by 81 and 82 Yict. o 101. By the same Act crown 
wnto are to be in the English language, and registered in the regis- 

1 An example oocutrmg in the reign of James YI. wiH be found in 
Pitcairn’s Onminal Tnais, voL i. p. 216. 


ter of crown ■writs. They need not be sealed unless at tlie instance 
of the party against whom they are issued. Write of progress 
(except crown -wnts, ■vmte of ctare constat, and "wnts of acknow- 
ledgment) were abolished by 37 and 88 Yicfe c 94. The clare 
constat wnt is one granted by the crown or a subject supenor for 
the pmpose of completing title of a vassal's heirs to lands held by 
the deceased vassal Where the lands are leasehold the ■wnt of 
acknowledgment under 20 and 21 Yict. c, 26 is used for the same 
purpose. By 40 and 41 Yict c, 40 the form of warrant of execution 
cm certain extracts of registered write is amended Extracts of 
remtered -wnts are to he equivalent to the registered write them- 
selves. Wnts registered in the renter of sasines for preserva- 
tion only may afterwards be re^tered for preservation and 
execution. By 22 Geo II c 48, passed for the purpose of assimi- 
lating the practice of ontlawrv for treason in Scotl^d to that in 
use m England, the court before which an indictment for treason 
or mispnsion of treason is found, is entitled on proper cause to 
issue -wnts of capias, proclamation, and aiigent Many ■wnts axe 
by the Stamp Act; 1870, chargeable with a duty of five shiUinM 
In some respects the proceedings in parliamentary elections differ 
from those in use ui England. Thus the wnt in university elec- 
tions 18 directed to the -vice-chancelloTS of Edinburgh and Glasgow 
respectively, hut not to those of St Andrews and Aberdeen, and 
there is an extension of the fame for the return m elections for 
Orkney and Shetland, and for the Wick burghs. Representative 

K jf Scotland were by the Act of Umon to he elected after wnt 
to the privy council of Scotland On the abohtion of the 
pnvy council a proclamation under the great seal was substituted 
by 6 Anne, c. 23. 

United States — ^Wnte in United States courts are by Act of United 
Congress to be tested in the name of the chief justice of the United States. 
States, By State laws wnts are generally hound to be in the name 
of the people of the State, in the English language, and tested in 
the name of a jud^ Write of error have been Ihe subject of much 
legislation by the United States and by the States. In New York 
wnts of error and of ne exeat have been ahohahed. Write as parte 
of real actions have been generally superseded, but in Massachu- 
setts a wnt of entry on dikeisin is stiU a mode of tiymg tille. 

Wnts of dower and of estrepement are still in use m some States. 

By the law of some States, e.g , New Jersey, wnts of election are 
issued to supply casually ocenmng vacancioa in the legislature 

Authorities — Uie Importance of the writ la procedure led to the compilation 
of a great body of law and precedent at' an early date. In addition to the 
Sxgistrum Breviitm there ■were, among other old works, the Jfatura Bretium, drat 
pnhllshed In lti35; TbeHosB, le Diffeit dee BrUifes Originala 015^9}, Htshorhert, 

Lt Nomei Batura Breniwn (1688) , Offleina Brevium (1679). See too Coke upon 
Littleton, 168, 169, 3 Coke's Butitute^ 39 Many i^edents win also he fonnd 
in the collechon of Parllamentmy wills and in Stubbs's Sdeet Charters. Old 
hooks of practice, such ae tndd's Proeties, Comer’s Croon PracHca, and Bootli 
On Beal Actions, contained much law on the subject. For the history Spence's 
Enable Jurisdiction, voL Lbfc.il.ch Till , Forsyth’s EisU JWaJ ly Jury, 

Siephei OnPleadtng, and Bigelow's Eist. of Procedure, ch. iv ,inay be consulted. 

Thate appeara to be no book dealing with the writ In modan praotlca, hat sufficient 
infarmwon Is contained In the ordinary tieatisee on proceonie. (J Wt) 

WRITIN(J MACHINES. Machines and appliances of 
varioos Mnds are in common use to facilitate lie process 
of writing, and to produce copies of 'writings already made 
with the pen. Such facsimile writings are obtained by 
numerous de-vices, all of which, however, come under the 
heads (1) of manifolding, (2) of processes analogous in 
principle to lithography, and (3) of stencilling. The 
simplest form of manifold -wnti^ is by sheets of paper 
prepared with lamp-black being interleaved between the 
sheets of white paper on which the impressions are to be 
taken, and writing over the whole wi& a style or other 
sharp-pointed instrument. By this means a considerable 
number of copies can be made at one time, and the method 
is in general use among newspaper writers and tele- 
graphists in the production of what is technically known 
as ” flimsy,” where several copies of the same matter are 
required. Of processes analogous to lithography, the best 
known is the “hektograph” method, in which lie writing 
is done in the first instance on paper with anilipe ink, and 
then a transfer is made to a gektine composition which 
gives off a considerable number of impressions. Li 
principle the autocopyist is like the hektograph, but in this 
apparatus the writing is done with a special ink, which is 
transfened to a prepared and properly stretched sheet of 
parchment From this parchment copies are obtained 
precisely as from a hthographio stone on which a transfer 
has been impressed. Of the apparatus worked in the 
stfflicil method, the cyclostyle has been most extensively 
‘ XXIV. — 88 
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adopted. This macliiBe consists of a frame of sufficient 
fijm containing a plate of tin on wliicli the paper from 
which the impression is to be taken is rested. The paper 
is prepared in a particular way, and the “ pen” with winch 
the writing is done consists of an ordinary wooden holder, 
at the end of which is fixed on a pivot a minute wheel 
The edge of the wheel os studded with fine points, which, 
as it revolves and turns in the direction of the writing, 
pierce the paper, thus making a perfect stencil. The ink 
is passed over the top of this stencil by means of a roller, 
and the impression is left on a sheet of ordinary paper 
placed beneath,^ ^ ^ j 

The principal substitute for the pen, however, is the 
machhie now genwally known as the type-writer, which 
in its present form dates only from 1873, but it has within 
that time come into extensive use, especially m America, 
the country of its origin. ITumerous attempts to produce 
type-writing machines had been previously made both in 
32ngland and America. So long ago as 1714 one Henry 
Mill took out a patent for a machine which he described 
aa “ an artificial machine or method for the impressing or 
transcribing of letters, singly or progr^ively, one after 
another as in writing, whereby all writings whatsoever 
may be engrossed in paper or parchment so neat and exact 
as not to be distinguished from print”; but his instrument 
is said to have been clomsy and useless, and led to no 
practical result. In 1867 the idea was taken up by 
Messrs 0. Latham Sholes and Samuel W. SouH printers 
in Milwaukee, and Mr Carlos GUdden, and, after many 
experiments and failures, a practical working machine was 
elahorafed in 1873, which, being origin^y made by 
Messrs E. Bemington and Sons:, of Hion, hT-T., is known 
as the Bemington standard type-writer. The success of 
this nmchine has induced many inventors to enter the 
field, and now three principal classes of type-writers are 
more or less in use. Th^e are (1) type-bar machines, 
(2) cylinder machines, and (3) wheel machines. The 
Bemington is the type and original of all type-bar 
machines, which are so called because the steel types are 
fixed at the extrenuty of a bar or rod of iron. These bars 
are in the Bemington arranged in a circle axonud a 
common centre, and by striking the key of any partieular 
letter, a lever is moved which raises the type-bar, and 
causes the type at its point to strike on an inked ribbon, 
and imprests the l^ter on the paper, which lies against an 
mdiari^her roller. The are so hinged that ail 

liie types as they are struck hit precisely the same spot, so 
, that trere the paper to remain stationary the impressions of 
all the types rtruok would be superimposed on each other ; 
hirt, by an automatic mechanism, the cylinder with the 
paper moves a space to the left after the impression of each 
ty]^ and the depression of a wooden bar similarly moves 
the cylinder a space after each word without impreseiug 
any mgn- In the recent forms of the Bmnington machine, 
ea^ type bar carries two types, capital and lower caa^ or | 
other duplicate signs, the one a little behind the other, 
and when a capital letter is to be printed the depression 
of a key shifts the position of the cylinder so as to bring 
the second type in contact with the ink ribhon. In this 
way &om one set of keys two sets of type can be with 
acted upon. With practice, an average vmtmg 
speed of forty words per minute can easEy he attained on 
the Bemington type-writm:, and very expert writers have 
been able to keep up a spaed of from sixty to sevenly 
words‘ for a short tima It is safe to say that type-writing 
can he ordinarily done at about three times the ^eed of 

^ IPha trypogr^ is slap ft stoncil-ualiig devioei in which a simiile 
etyle is nm for writing, hut the paper is stretched over a fine and 
sharply <!omig»ted jaetiJJia plate which punotores the paper as the 
sjyle passes over it 
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ordinary handwriting. In the cylindrical machines the 
letters and signs are all upon a cylinder or “ sleeve,” and 
the striking of a key produces a combined lateral and 
rotary motion for bringing the proper type to the common 
punting point. Thus, for every separate impression the 
entire cylinder has ordinarily to make two movements of 
variable length, and the instrument is noisy in operation, 
and does not possess the rapid direct action of the type-bar 
machines. On the other hand, it is a variable spacer, 
giving more space to such wide letters as m and w than to 
the narrow letters i, t, and 1, a distmct advantage over 
the type bar machines, where each letter, wide or narrow, 
occupies precisely the same space. Of such cylinder 
machines the newest form is the Crandall type-wnter, an 
apparatus supplied with spare type cylinders or “sleeves,” 
which are easily separated and attached, so that many 
kinds of type can be brought into actual use. Of wheel 
machines the Columbia may be takeu as one of the most 
recent examples. It is a simple and cheap apparatus in 
which the letters and signs are placed on the periphery 
of a wheel by the rotation of which any desired type 
is brought into position for printing. The machine 
is furnished with a dial index and pointer to indicate 
the type which is in position The wheel machme 
has the advantages of variable spacing, and wheels with 
type of different character can readily be placed on it; 
on the other hand, it is not capable of being run with a 
rapidity nearly so great as can be secured with type-bar 
machines. 

WEYIIEOK (Germ. WendekalSf Dutch JDmaihalzm, 
French ToreoT), a bird so called from its wonderful way of 
writhing its head and neck, especially when Captured, as 
it may easily he, on its nest in a hollow tree. The lymc ® 
torguUIa of ornithology, it is a regular summer-visitant 
to most parts of Europe, generally arriving a few days 
before the Cuckow, and it is in many countries knovm by 
some name associating it with that well-known bird — as 
in England “Cuckow’s leader” and “Cuekow’a mate” — 
but occasionally it is called “Snake-bzrd,” not only from 
the undulatory motions just mentioned, but from the 
violent hfaflinff with which it seeks to repel an intruder 
from its hole.* 

! The very unmistakable note of the 'Wryneck, without having 
any intnasie merit, is always pleasant to near as a harbin^r oi 
^nng. It is merdy a repetition of* what may be syllablaa gw, 
que, que, many times in succession, rapidly uttered at first, but 
gradually slowing and in a continually falling key. This, how- 
ever, IS only heard dunng a few weeks, and for the rest of the 
bird's stay lu Europe it seems to be mute. It feeds almost ex- 
clusively on insects, especially on ants, and may often "be seen on 
the'groun(^ busily engaged at tbair nests. Somewhat larger than 
a sparrow, its plumage os not easily descnbed, being beautifully 
variegated with black, brown, buff, and grey— the last produced by 
mmute specks of blackisb-brown on a light ground— the darker 
uiarTrmg s disposed in patches, venniculated bars, freckles, streaks, 
or arrow-heads— and the whole blended most harmoniously, so as 
to recall the coloration of a GtoATSuoKXB. [g v.) or of a 'Woodgoox 
(gu). The Wryneck builds no nest, but commonly lays its 
translucent white eggs on, the bare wood of a hole in a tree, and it 
is one of the few 'V^d birds that can be induced to go on laying 
hyaliatraciingits eggs day after day, and thus upwards of forty 
have been taken from a single hole— but the proper complement is 
from six to ten As regards Britain, the bird is moat common in 
the south-east, its numbers deereasiM rapidly towards the west 
and north, so that in Cornwall and wales and beyond Cheshire 
and Yortohire its occurrence is but rare, while it appears only by 
accident in Scotland and Ireland. 

Some writers have been inclined to recognise five other 


* Ere(jueatly misspelt, as by Idnuseus in his later years, JTwnas. 

* The pecuhanty was known to Anstotio, and possibly led to the 
cruel use of the bird as a love-charm, to which several dassical writers 
refer, as Pindar {Pjfth. iv 214; Ifeuru ly. 36), Theocritus (iv 17, 30), 
and Xenophon (MemoraMHa, in. xi 17, 18) In one port at least 
of Ghma a nsme, Shcoy-linff, fflgmtymg ” Snake’s neck,^’ is given to 
it (IJiff, 187fi, p. 126). 
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WUETEMBEUGji or WtlETTEMBEHG, a Enropean king- See 
dom, forms a tolerably compact mass in tiie Boutb-west stetch 
angle of the German empire, of which it is the third 
factor in point of area and the fourth in point of popn- 
lation. In the south it is cleft by the long narrow 
territory of Hohenaollem, belonging to Prussia j and it 
encloses six small enclaTes of Baden and Hohenzollem, 
while it owns seven small exclaves within the limits of 
these two states. It lies between 47“ 34' 48" and 49° 35' 

17" N. lafc , and between 8° 15' and 10° 30' E. long. Its 
greatest length from north to south is 140 miles; its 
greatest br^th is 100 miles; its boundaries, almost 
entirely arbitrary, have a circuit of 1116 miles; audits 
total area is 7531 square miles, or about one twenty- 
eighth of the entire empire. It is bounded on the E. by 
Bavana, and on the other three sides by Baden, with the 
exception of a short distance on the S., where it touches 
Hohenzollern and the Lake of Constance. For adminis- 
trative purposes the country is divided into the four 
circles (“In-eise”) of the Neckar in the north-west, the 
Jagst in the north-east, the Black Forest in the south- 
west, and the Danube in the south-east. 

Wurtemberg forms part of the South-German tableland, 
and is hilly rather than monntainons. In fact the undu- 
lating fertile terraces of Upper and Lower Swabia may 
be taken as the characteristic parts of this agricultural 
country. The usual estimates return one-fonrth of the 
entire surface as “ plain,” less than one-third as “ moun- 
tainous,” and nearly one-half as “hilly.” The average 
elevation above the sea-level is 1640 feet; the lowest 
point is at Bottingen (410 feet), where the FTeckar quits 
the country; the highest is the Katzenkopf (3775 feet), 
on the Hornisgrmde, on the western border. 

The chief mountains ore the Black Forest on the west, Monn- 
the Swabian Jura or Bauhe Alb, stretching across thet^iis- 
middle of the country from south-west to north-east, and 
the Adelegg Mountains in the extreme south-east, adjoinmg 
the Al^u Alps in Bavaria. The Eauhe Alb or Alp slopes 
gradu^y down into the plateau on its south side, but on 
the north it is sometimes mgged and steep, and has its 
line broken by isolated projecting hills. The highest 
summits are in the south-west, viz , the Lemberg (3326 
feet), Ober-Hohenberg (3312 feet), and Plefctenberg (3293 
feet). In a narrower sense the name Eauhe Alb is re- 
served for the eastern portion only of the Swabian Jura, 
lying between HohenzoUern and Bavaria; in the narrowest 
sense of all it is applied to a single group near Eeutlingen. 

Most of the isolated summits above referred to (none of 
which are over 2630 feet) project from this eastern section; 
among them are the hills of Hohenstanfen, Teck, Mossingen, 
and Hohenzollern. 

The Black Forest (Genn Sehwarzioald), a mountaia groap or Black 
system darivi^its name from the dark foliage of its pine forests, Forest, 
lies partly in Wurtemberg and partly in Baden. Its general shape 
13 that of a triangle, its base restmg on the Ehme between the 
Lake of Constance and Basel, and ite apex pointing north. It 
stretches along the east bank of the Ehine from Basel to Burlach, 
at a distance varying from 4 to 16 miles from the river, and 
parallel to tiie Vosges range on the west bank The south, west, 
and north faces of the group are nigged and steep, but on the east 
it losra its moimtamous character, and melts so gradually into the 
hounding plateau that it is diffienlt to ass:^ it definite limits on 
that ride. The total length of the Black Forest range is 98 miles, 
its breadth varies from 46 to 18 miles, and its area m 1918 square 
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species of the genus lynx; but the so-called I japonica is 
specifically intotinguiahable from J. torquilla ; while that 
designated, through a mistake in the locahty assigned to it, 
1. indicat has been found to be identical with the /. pector- 
alii of South Africa. If ear to this is I. pulchricolln, dis- 
covered by Emin Pasha in the east of the Bar-el-Djebel 
{IbiSf 1884, p 28, pi. hi.). Another distmct African 
species is the I. eegnatorialis, originally described from 
Abyssinia. The Wrynecks, as already stated (WooD- 
PBO^E, supra, p. 662), form a Subfamily lynginse of the 
Pvnd^ from the more normal groups of which they differ 
but little in iuterual structure, but much m coloration and 
in having the tail-quills flexible, or at least not stiffened to 
serve as props as in the cHmbmg Pidnai. (a. k.) 

WUHU, or Woo-Hoo, a distnct city in the province of 
Qan-hwny, China, is situated about a mile from the south 
bank of the Yang-tsze Keang river, with which it is con- 
nected by a straggling suburb. By the treaty of 1868 it 
was marked out as one of the treaty ports, but it was not 
opened to trade until 1877. At first its commercial pro- 
gress was very slow, the neighbourhood of the older ports 
of Kew-keang and Chin-keang militating against its suc- 
cess ; but of late years there has been a distinct improve- 
ment in the trade of the port, the gross value of which 
was £1,316,863 in 1885 and £2,011,327 in 1886. The 
pnncipal exports are nee and silk piece goods, while next 
in importance come feathers, hides, nntgalls, and tea. For 
the production of feathers large quantities of ducks are 
reared in the surrounding districts. Of imports, opium is 
by far the most considerable item, amounting in 1886 to 
779,728 fi), of the value of £662,223. In the same 
year £126,093 worth of cotton goods were imported, and 
£124,014 worth of sugar. Of the minor articles, matches, 
needles, sandalwood, and window glass form the largest 
items During the same period 1088 vessels entered the 
port (691 British, 362 Chinese). The city, which is one 
of the largest of its rank in China, was laid desolate 
during the T’ai-p’ing rebellion, hut it is gradually becoming 
repeopled. 

WUH, a British diafrict in the chief commissionership 
of Berar, lying between 19° 46' and 20° 42' lat. and 
between 77° 26' and 79° 10' E long., and containing an 
area of 3907 square miles. It is bounded on the 
and W by Amraoti and Basim districts, on the S. by 
the Nizam’s Dominions, and on the E by Wardh4 and 
ChAndi districts of the Central Provinces. Wiin is a wild 
hilly country intersected by offshoot® from the Ajanta chain 
of mountains. For the moat part the bills in the district 
are bare, or clothed only with dwarf teak or small jungle; 
but on the heights near Wdn town the bamboo grows 
abundantly, and elsewhere small bamboos are found in the 
ravines. The WardlA and Paingangi, which bound the 
district on the east and south, unite at its south-east corner. 
The Pamgang4 carries off nearly all the drainage of the 
district. Wiin is rich in coal and iron ores. Of wild 
fl,nTTnn.lq tiie tiger, leopard, and hysena abound; bears, 
wolves, and jac^ls are also numerous ; while sm^ game 
is plentiful m all parts. There is a great want of means 
of communication ; during the rains cart traffic is entirely 
suspended, the only means of transit at this time of the 
year being that afforded by water from the WardhA for a 
short distance. The climate is enervating and unhealthy, 
and the average annual rainfall is about 41 inches. 

Wiin district forms part of the territory assigned by the nizam 
to the Britiah Government under the treaties of 1868 and 1880. 
It was undisturbed during the mutiny of 1867. In 1886-^7 the 
gross revenue amounted to £86,174, of which the land contributed 
£67,391 The population in 1881 was 892,102 (males 201,491, 
females 190,611; ; Hindus numbered 886,787, Mohammedans 
17,031, Ohnstians 127, and abongmale 37,262. Wdn, the chief 
town of the district (population 4207), has some fine temples 


^ The on^ of the name is disputed, though the ouce popular 
denTOtion from “Wirth am Berg” ia universally rejected. Some 
authorities derive it from an old proper name Wimto or Wntino, 
others from a Cdtio place-name Virodunnm or Verdunum. Wirten- 
bero, Wirtenberg, Wirtemberc are early forms Wirtembeig was long 
cttireni and in Ihe latter half of the 16th century "Wurtemberg and 
Wurttembeig appear. The last was adopted in 1806 as the official 
Bpellmg, thou^ Wnrtembeig, the ordinary English spelling, is 
common, and occurs sometimes in official documents and even on coins 
issued afte that date. 
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Bifles. The average elevation decreasea from south to north from 
S2S0 feet to 2296 feet. The hills do not nss in peaks hut m 
rounded summits and ulateau-like masses and comos, separated 
from ee o h other hy the deep ravmea of the streams 
The south part of the Black Forest ivas called Mans Alnola hy 
the Bomans, and the whole was known to them from the 
century as Silva Marciana The name Silva Nigra appears in 
medicBval Latin. This retired distnct, alwap somewhat over- 
shadowed by the mojestie beauties of the nei^bouring Swiss Alps, 
was long onvisited and almost unheard of y ithin comparatively 
recent years, however, it has become a favourite resort for summer 
visitors and tourists. Though uot boasting any very striking 
mountain scenery, the Black Forest includes romantic and wild 
vales as well as smiling and picturesque valleys : and the beauiy 
of its streams and waterfalls, its fragmnt and shady forests, the j 

S 'utness of its sequester^ vilU^, and the primitive sim- 
ty of its inhabitants, who still retain their peculiar costume, 
are all ohjects of interest 

About two-thirds of the Black Forest belongs to Baden and the 
remaining ttod to IV'tiitemberg; but it is convenient to disi-egard 
the polincal boundaries, and to consider it as fomed of the 
Sontham or Upper and the STortham or Lower Black Forest, 
separated from each other hy the deep and romantic gorge of 
Ktuglg - The principal roc& are smtified gneiss and eruptiva 
gramte, though some of the suinmifs are porphyntic. In the north 
and east those rocis are coveted with a tolerably thick layer of 
variegated and red sandstone, which also appears, thongh not so 
abimlanldy, in liie south and west. The kernel of the^ Southern 
Black Forest is the Feldherg (4808 feet), the highest point m the 
range, round whaeh the other sommits and masses are grouped. 
ATWfm g the chief summits are the Belohen (4640 feet), the Etz- 
kasten (4218 feet), the Hochkoid (4150 feet), and the Eandelberg 
(4077 feet). The average height of the crest in* this divisiott of 
the forest is about 3300 feet The chief streams are the "Wntach, 
Alb, Wahra, "Wiese, ITeuniagen, and Dreisam, all tabutaries of the 
fihine, and the Brege and Bregach, r^;arded as the head-waters 
of the Danube, On the eastern ^pes lie the Feldsee, Titisee, 
Schuchseo, and numerous other emdl lakes, moat of them in bleak 
and sdita^ situations among the extensive moors. The waterfall 
un the Gutaoh, at Triberg, w 170 feet high. The central h^ht 
of the hiorthem Black Forest is the Honrisgrinde (3826 feet), 
on the border between WiirteHiberg and Baden. Other heights 
are the Hohe Ochenskopf (8400 feet), the Hohloh (8225 feet), 
end the Kniebishohen (8180 feet), with the Kniebis Pass. The 
nvea^ height of the crest is 3470 feet The principal streams are 
the Kmng and Mnig, which join the Bhine, and the Qlatt, Buz, 
and Kagmd, which fell into the Neckar. The eastern riopes of 
this ^mcn also are sprinkled with lakes, the chief of whimi are 
the ^oomy Mommelsee and the WBdesee 
As the name impUea, the Schwurzwald is largely cowered with 
forests, chiedy of pines and firs. Oaks, beeches, icc , also flourish, 
etqpedftlly in the vaHeys and towards the west The timber trade 
and its cognate industries are thus the chief resources of the in- 
habifanta. The felled timber is floated in the form of rafts down 
the numeKras streams to the Keckar or Bliine, 'where larger rafts 
are formed, sometimes requiring a crew of several bundm men, 
for the voy^e to Holland, the principal market The increase of 
raflwaya has, however, considerably diminished the quantity of 
wood time sorted by water ; and UTmeroua sawmills within the 
lanitet^t^KHre^sreengsged in cutting timber into planks for j 
1^ rail. ooimer, the chmcteristic indnstry | 

uf tiie Bhiofc Forest is the manmacture of wooden clocks (often 
spoken of as Dutch clocks "). This indnstiy has long Nourished 
in the distne^ and has recently been otge^ed and estende<^ 
wifle consfdorable fectonea have been established at Furtwangen, 
Triherg, and other chief centres. Clocks to the value of a"bout 
£2,000,000 are said to be annually produced, and 1400 persons are 
engaged in their manufacture ALusical-boxes are extenrively 
made here. Straw-plaiting occupies a large number of mils and 
women, cspecMy in winter j and glass-blowina charcoal-burning, 
and potash-boiling are also carried on. Agriculture is of no great 
Importance, as the soil is po or, and the crops scanty Cattle arenept 
in oonsidereble numhers ; they are driven up to the mountains in 
summer, and return to the valleys in autumn. The mining in- 
dustiy ^ qmte iusignifioan’t; coal is worked to a small extent in j 
and near ^tliegendmi. In spite of their industrial resources, I 
•aSdei hy the wealth introduced hy tourists and visitors to the 
numeroas mineral springs, the population of the Black Forest ia 
too numemus to find support at home, and large numbere go abroad 
asjwdlais, merchant aervaafe, &c. 

U^dnuate of the Schwarzwald is severe, but healthy. The forests 
cease at 4260 feet, and are succeeded hy acau^ aasa and herbs. 
On many of the snmmits snow lies for ten months m the year, yet 
in some of the valleys vines, almonds, and dieatnuts ripen. Trad 
hoars, deer, hares, foxes, said varioua kinds of gams are found, 
camagB-Toada follow the valleys, hut innumerable footpaths 
lead in all directions through the magnificent woods. The Bla^ 


Forest railway, opened in 1873, ascends the picturesque vaUeys of 
the Fmmg and Gutaeh by means of bridges, viaducts, and tunnals, 
often of the boldest construction. 

To the south of the Eauhe Alb the plateau of Upper 
Smbia stretches to the Lake of Constance and eastwards 
across the Uler into Bavaria. Between the Alb and the 
Black Boieat in the north-west are the fertile terraces 
of Lower Swabia, continued on the north-east by those of 
Franconia. 

About 70 per cent, of Wdrtemberg belongs to the Brvers. 
hasm of the Ehine, and about 30 per cent, to that of the 
Danube. The principal river is the Neckor, which flows 
northward for 186 miles through the country to join the 
Rhine, and with its tiibutanes drains 67 per cent, of the 
kingdom. On the west it receives the Enz, swelled hy 
the Nagold, and on the east the Fils, Rems, Murr, Kocher, 
and Jagst The Danube flows from east to west across 
the south half of Wurtemberg, a distance of 66 miles, a 
{trriaU section of which is in HohenzollBrn. Just above 
XJlm it is joined by the lUer, which forms the boundary 
between Bavaria and 'Wxirtemberg for about 36 miles. 

The Tauber in the north-east joins the Main ; the Argon 
and Schnssen in the south enter the Lake of Constance 
The lakes of Wtirtemberg, with the exception of those in 
the Black Forest, all lie south of the Danube The largest 
is the Federsee (640 acres) near Buchan. About one-fifth 
of the Lake of Constance is reckoned to belong to Wnrtem- 
berg. Mineral springs are abundant; the most famous 
spa is Wildbad, in the Black Forest 

The climate is temperate, — colder among the mountains 
in the south than in the north. The mean temperature and 
varies at diflerent points from 43“ to 60“ F. The®®^. 
abundant forests induce much rain, most of which falls 
in summer. The soil is on the whole fertile and well- 
eultivated; and for many centuries agriculture was almost 
only resource of the inhabitants. Middle and Lower 
Smhia are the most fertile districts. The removal of 
burdens and restrictions in 1848 and 1849, and intelligent 
slate-aid, combined with the formation of agricultural 
societies, have encour^ed farming, but the practice of 
parcelhng the land in minute patches among the members 
of the communities still retards progress. According to 
returns made in 1878, 46*2 per cent, of the land was 
under agriculture, 30*7 under forest, 19*4 in pasture, 

1*2 in vin^ards, and the remainder unproductive. Grain 
is produced in excess of the home demand. 

The following tahle ehowe the average annual extent (in aorea) Agncnl- 
I of the cMef crops in 1878-1880, and the value ; — tuxe. 


Spelt... 

492,000 

£8,001,410 ! 

Barley.. 

226,000 

£1,288,200 

Oats.,... 

384,400 

1,476,470' 

Potatoes 

194,900 

718,600 

Eye.. . 

96,800 

498,476 

Beetroot 

49,242 

840,200 


Pease, maize, xane, hemp, flax, hops, and chico:^ are also pro- 
duced in considerahle quantity ; tobacco is grown in, the valley of 
the Fecfcar. ■Wurtemberg is very neh m fruit treos of vanous 
kinds, and market-^rdening flouxiahes neat the larger towns and 
in the Eemsthal, In 1880 there were 86,000 acres under veget- 
ables. The cultivation of the vme is a highly importaut mdustry 
in the valley B of the Feckar and some of the other streams In 
the period 1827-1882 the average annual area under vines was 
88,827 acres, yieldnw 6,701,464 gallons of wme, wortii £411,700, 

The best year was 1886, whan 22,803,006 gallons were produced, 
the worst was 1854, with 1,696,376 ^ons. Among the hast 
Wdrtemb^ wines are those known as ^thenbetger, Ttlrkheimer, 
lammler, Sndwasser, Ka^berger, Elpinger, Sohalksteiner, Weins- 
berger, Miarkrish timer, VKienberger, and Lindelberger About 
one-third of the entire country is under forest, the greater popor- 
twm of which oonsiat of deciduous trees (oaks, beeches, &c,). Oonl- 
feroua trees are most numerous in the Black Forest, in Upper 
Swabm, and in the circle of Jagst Most of the forests belong to 
the state or to public oomnanies, and are carefully and skilfully 
managed. Large tracts m the Black Forest are in the hands of the 
"Sehiffergesdlsahaft” a very ancient guild of timber merchants. 

In 1883 "Wurtemberg contained 86,886 horses, 904,180 cattle, Idve 
660,104 sheep, 292,206 swine, and 64,876 goats, li^e breeding of stock. 
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horses commands a good deal of attention from Government, which 
maintains several stud-farms. Cattle, bred for export, are reared 
mmly in the Jagst and Danube divisions, sheep on and near the 

Minerals. Salt and iron are the only minerals of industrial importance 
found in Wnrtemberg, and both are worked almost entirely by 
Government. There are five Government salt-works (the chief of 
which are Fnednchshall and Wilhelmsgluck), employing together 
425 hands. In 1879-80 970,084 tons oi salt were produced, two- 
thirds by min i n g The salt industry only began to be of import- 
ance at the beginning of the present centnry The iron industry 
on the other hand is of great antn^uity, though it is much hampered 
by the entire absence of coal mines in Wurtemberg The chief 
fuel used in smelting the iron is wood or chaicoal Iron is miTiftil 
at ISTeuenburg, Freudenatetten, and, to a very kmited extent, in 
the Black Forest In 1877-80 15,646 tons of ore were raised by 
110 miners, yielding about 83 per cent, of raw metal, Cemenl^ 
gypsum, mnndstonea, millstones, building-stones, fee., are also 
lound. The annual value of the minerals of all kinds raised in 
'Wurtemberg has been roughly estimated at about £850,000. 

^ Napoleonic wars, "Wurtembeig was 

factiires. almost exdnsively an a^cultural and bucolic country , but since 
that period it has tumra its attention to trade and manufactures, 
and perhaps now stands second only to Saxony among the German 
states m commercial and industrial activity The want of coal is 
naturally a serious drawback, but it is to a certain extent com- 
pensated bjr the abundant water-power The textile industry is 
earned on in most of its branches Wool, from both domestic and 
foreign sources, is woven at Esslingen, Goppingea, and other towns 
in Lower Swabia ; cotton is manufactured in Goppmgen and 
Esslingen, and linen in "[Ipper Swabia. Lace-makmg also 
flourishes m the last-named oistnet, as a rural house-industiy. 
The silk industry of Wurtemberg, which employs about 1100 hands, 
though not very extensive m itself, is the most important silk 
industry m Germany Eavenshurg nkims to have possessed the 
earliest paper-mill in Germany ; mper-making is sml important 
in that town and at Heidenheim, Heilhronn, Goppingeu, and other 
places in Lower Swabia Government owns six mon foundnes and 
puddling works, the most important of which is at Wasseralfingen, 
where over 1000 hands are employed. The locomotive engines of 
Esslingen enjoy a wide reputation, and agnculturai ana other 
machinery, houiera, and tools of various kinds are alsomanufactiued 
and exported by various towns. The organs of Lndwigsburg are 
well known , bell-founding is carried on at Stuttgart, Beutlingen, 
and Cannstatt ; beetroot sugar and beer ore considerable items in the 
list of annual produce wine has been already mentioned. The 
manufacture of chemicals at Stutt^rt, Heilbronn, &c,, is important; 
Tratle. Trade has prt^ered smee Wurtemberg jomed the Forth 
German Cuatoms Union in 1884, The leaimig trading towns are 
Heilbronn, Stutt^t, UM, and Fnedrnishafen. Cattle, horsM, 
agnoultaral produce, timber, salt, and various manirfactm’ed 

S ara the chief exports; coal, hops, steel goods of various 
e^, and poultry are among the chief imports. The hook- 
trade of^ttgart is very extensive , that town has been called ^e 
Leipsio of southern Germany. 

Oommu- In 1887 991 milea of railway were open for traffic in Wurtemhe^. 
moation. With the insignificant exception of two pnvate hues, together 
no more than SI miles long, all the railways are in tlie hands of 
the state. The Feckar, the Schussen, and the Lake of Constance 
are all navigable for boats ; the Danube begms to be navigable at 
Ulm. The roads of Wurtemberg are fairly good , the oldest are 
Eoman Wurtemberg, hke Bavana, retain^ the control of its own 
postal and telegraph system on the foundation of the new German 
empire. In 1885 there were 1760 miles of telegraph wires m the 
kmgdom, 

Popula- In 1886 the population of Wurtemberg was 1,996,168, or one 
tion. twenty-third of the total population of Germany on one twenty- 
eighth of its area. The average per square mile is 264 9. The 
foUowing table shows the distnbution of the population among 
the admuustrative distncts, and their religion. The Feckar divi- 
sion contams most large towns. 


Dlrlsjon. 

Population 

Area In 
Square 

MOph 

Inhabitants 

perSqnare 

UUe 

Protestants 
In 1880. 

Bomas 
Gatholict 
In 1880 

Feokax. , . 
Black Forest 

Jagst. 

Danube.... 

639,470 

476,299 

406,084 

476,866 

1285 

1848 

1984 

2419 

497-6 
267-8 
204-1 
196 6 

662,700 

361,144 

280,874 

170,862 

68,026 

119,760 

122,987 

294,627 

The people of the north-west belong to the Alemannie stock, 
those of the north-east to the Franconian, and those of the centre 


and south to the Swabian, According to the occupation census of 
1882, idle foUowmg were the numbers of those (mcludmg idieir 
famihes and depen^nts) engaged in the various departments of 
work.— in agnculture, forestry, &c, 942,924; in mining and 
industrial pursuits, 674,081 , in trade and commerce, 148,258 , in 
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domastio and other service, 11,254 ; m professions, 95,712 ; “no 
returns,” 90,240. In 1880 there were 3717 emigrants, m 1881 
tlmre were 11,470 

In 1885 there were 15 towns with more than 10,000 inhahitants, 
viz, Stuttgart (125,906), Ulm (88,610), Heilbronn (27,768), Ess- 
hngen (20,864), Cannstattor Can8tatt(18, 031), Eeutlmgen (17,319), 
Ludwigsburg (10,201), Gmund (15,821), Tubmgen (12,661), Gop- 
pingen (12,102), and Ravensburg (11,482). 

About two-thirds of the population are Protestant In 1880, Religion, 
when the total population was 1,971,118, there were 1,864,680 
Protestants, 690,290 Roman Oathohes, 13,831 Jews, 2817 of other 
Christian sects, and 98 “others.” The Protestant church is con- 
trolled (under the mimster of religion and education) by a consis- 
tory and a synod,— the latter being made up of the consistory and 
SIX general supermtendents or “prelates” from six principal towns 
But no laws are made or altered without the consent of a repre- 
sentative council, mcludmg both lay and clencal members. The 
Roman Catholic church is subject to the bishop of Rottenburg, 
lu the archdiocese of Freiburg. PohticaBy it is under a Roman 
Cathohe council, appointed by Government. The Jews also since 
1828 have been subject to a state-appomted council 

Wurtemberg is one of the best educated countnes of Europe Educa- 
School attendance is compulsory on children from seven to fourteen tion. 
years of age, and young people from fourteen to eighteen must 
either attend the schools on Sunday or some other educational 
establishment. Every community of at least 30 families must have 
a school. The different churches attend to the schools of their own 
confession. There is a umversity at Tiibmgen, and a polytechmc 
school at Stuttgart Technical schools of various kmds are estab- 
lished m many of the towns, in addition to a thorough equipment 
of gymnasia, commercial schools, semmaries, &c. The conservatoiy 
of music at Stuttgart enjoys a high reputation. 

Wurtemberg is a constitutional monarchy and a member of the Consti- 
Genmm empire, with 4 votes in the federal council and 17 in the tution. 
imperial diet The constitution rests on a law of 1819, amended 
m 1868 and 1874 The crown is hereditary, and conveys the 
simple title of kmg of Wurtemberg The king receives a cml 
hst of £90,670, and the “apanages” of the crown amount to 
£14,900 more The legislature is bi-cameral Tie upper chamber 
(Standesherren) is composed of adult princes of the blood, heads of 
noble families from the rank of count (Graf) upward, lepresenta- 
tives of territones (Stondesherrschaften) wmeh possessed votes iu 
the old German diet, and of life members nommated by the king. 

The number of this last class must not exceed one-third of the 
boose. The lower house (Al::geordneten-Haus) has 98 members, 
viz , 18 noble landowners, elected by their peers (Ritterachaft), the 
6 Protestant “prelates,” the Roman Catholic hshop, and 2 other 
official Roman flatbolio members, the chancellor of the university 
of Tubmgen, 7 representatives from the chief towns, and 63 repre- 
sentatives from country distncts. The king appoints the president 
of the upper chamber ; since 1874 the lower chamber has elected 
its own chairman. Members are elected for six years by ballot ; 
the suffrage is enjoyed by all male citizens. With the exception 
of the royal princes and the hfe-members of the upper house that 
leaide in Stuttgart, the members of both houses receive a daily 
pavmKit of 9m. 41pf. (9s. 6d ) each. 

behest executive is m the hands of a ministry of state 
(Staatamimstenum), consisting of six ministers and the pnvy coun- 
cil, the members of which are nominated W the kmg. There are 
ministers of justice, war, finance, home affairs, rehgion and edu- 
cation, and foreim affairs, railways, and the royal household. The 
legal system is framed m imitation of that of the German empire. 

The judms of the supreme court for impeachments of ministers, &o . , 
named the Staatsgenchtshof, are ppldy elected by the chambers and 
partly appointed by the king. The eountiy is divided into four 
Bdmmi^tiTe “circles,” sub^videdmto 64 “Oherkmter,” eat^ of 
which is under an “Oberamtmann,” assisted by an “Amtsver- 
Bmmlung ” or local council. At the head of each of the four large 
divisions m a “Regiening." 

The official finance penod of Wurtemberg embraces two years. Finance. 
For 1886-87 the budget showed an annual income of £2,811,921, 
balanced by the expenditure, which mcluded a payment of £2500 
to a reserve fund. The chief sources of income were taxes 
(£1,892,893, including £691,778 of direct taxes), and public 
domains and mono^iolies (£1,095,336, mclnding £662,385 from 
railway and £72,741 from post and telegra;^). The chief 
expmimtnTe was on the interest (£875,525) and smking fund 
(£122,878) of the public debt. Tms debt amounted in 1887 to 
£21,202,570, of which by far the greater proportion (£18,966,700) 
was mcuired for constructing ana buymg railways. Most of it 
hears interest at 4 per cent. 

In terms of the convention of 1870 the troops of Wui-temherg Army, 
form the 18th army corps in the imperial German army. They 
indtide 8 regunents of miant^, 4 of cavalry, and 2 of field artilleTy, 

&e. By the army law of March 11, 1887, the peace strengtii of 
the army wae fixed at 778 officers, 18,816 men, and 64 cannon. 

The town of Ulm is one of the strongest fortresses in Germany. 
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Edtory. The earliest; known inhabitants of the country now called 'Wnr- 
temberg seem to have been, Suevi. The Romans, who appeared first 
about 15 B.O., added the south part of the land to the province of 
Gaul in 84 A.,I> , and defended their positions there by a wall or 
rampart. About the beginumg of the 3d century the Alemanni 
drove the R^mnana beyond the Rhine and the Dauube ; but they m 
their turn were conquered by the Franks under Clovis (496), and 
the land was divided between Rhenish Franconia and the duchy of 
Alemannia. The latter, however, disapnears about 760, and its 
territories were adnunistered for the Frankish monarchs by “ grafe ” 
or counts, until they were finally absorbed m the duchy of Swabia. 
The last duke of Swabia died in 1268, and a large share of his 
power and possessions fell into the hands of the ‘‘grafe” of Wur- 
temberg, wnose ancestral castle crowned a hill between Esslingen 
and Cannstatt Tradition mentions a Conradus de ■Wirtemberc in 
1090, but the earliest authentic count seems to have been TJlnch 
(1241-1265), who had large possessions in the valleys of the Neckar 
and the Rems. The power of this family grew steadily under suc- 
cessive counts , and in 1482 their possessions were declared indi- 
visible. This early adoption of the principle of pnmo«nitare 
saved ‘VViirtemberg from the wasting effects of those family feuds 
audjetdousies which interfered so seriously with the development 
of some of the other German states. Ebemard Y., sumamed “im 
(1482-1496), was one of the most energetic and illustnous 
rulers that ‘Wurtembcrg ever had, and in 1496 his possessions 
wore raised by the emperor to the dignity of an immediate imperial 
duchy. The reign of tilnch I. (1498-1560), who succeeded to the 
duchy while st3l a child, was a most eventful period for the 
countiy, and many stones and traditions duster round the nmne 
of this gifted and vigorous but uuscmpulous and ambitious man. 
lie extortions by wmch he sought to raise money for his extrava- 
gpt pleasures excited a nsmg known as the “arme Konrad” (poor 
ConrM)— not unlike (the li^g of Wat Tyler m England , and 
by tbe treaty of Tilbingen in 1614 his people undertook to pay his 
debts lu exchange for various political privileges, which ia effect 
laid the foundaaon of the constitutional liberties of the country. 
A W years later, however, Uliich q_uairelled with the Swabian 
league of imperial towns, and. tbeir army headed by the duke of 
Bavaria, who was incens^ Iw Ulrich’s ill-treatment of his wife, a 
Bavarian prince invaded Wdrtemberg^ expelled the duke, and 
in 1620 sold tbe duchy to Austria for 220,000 florins. Ulrich, 
however, found his opportunity in the discontent caused in Vfir- 
temberg by the mflituy and religious oppression of Austria, and 
in the cdstorbed state of the empire dunng the Peasants* tfar, and 
the commotions excited by the Reformation. Aided by Philip of 
and other Protestant princes, he fought a victorious batUe 
at Lauffen ia 1534 ; and by the treaty of Kadan he was recognized 
once more as duke, thoimh forced to acknowledge his duchy a fief 
of Austria. One of his first acts was to introduce the Refonnatios, 
and to endow Protestant churches and schools throughout his land. 
His connexion with the Schmalkaldian Le^e once more cost him a 
temporary expulsion from his throng but Gharles V. reinstated him 
in 1647, thfli^h under severe condirions. Ulrich’s son Christopher 
(1560-1568) mtrodnced systems of law and church government 
(Gxosse Kirehenoidnung) which have endured in part to the 
present day. The esta^hment m this reign of a kind of stand- 
ing aommittee to superiatend the finances was the beginning of 
pcmular representarion in the government, though its membeis 
M&uged emusively, of course, to the higher ranks Frederick L 
(1598-1608)) an en^lic and ambitions prince, induced the em- 
penm Budolph; II, in 1699 to raise the duchy once more to the 
d^nlty of an imii^iate fief of the empire. In reigu of his 
snoeesKr, JFcdin Frederick (1608-1628), 'Wurtemberg suffered 
soT^y from the Thirty Years’ War, though the du& took no 
actiTe idiare in that stni^^e. His son and successor, however, 
Efaerhard III. (1628-1674), mgerly joined in it, but with disastrous 
eflbets.^ Wurtemberg was occupied, by imperial troerM, the duke 
was driven into exile, and when the peace of Westphaua once more 
reinstatad him he found but 60,000 subjects where he had Wt 
400,000. In the reign of Eberhard IV. (1677-1788), who was but 
one year old when his father William died, Wurtemberg made 
aoouaintance with another destructive enemy. In 1688, 1692, 
1708, and ^ 1707 the French entered the country with fire and 
sword, annihilating whole viilagBS in their ruthless brutali^, and 
leaving desmts in their track. The depopulated couutiy eagerly 
afforded a welcome and a hbms to the Waiuiansians, who Mdoeen 
driven from their valleys hy the duke of Savoy m 1699. nhari,y 
Aleiarder, who became duke in 1783, had embraced the 
Catholic feith^ whhn an officer in the Austrian service, while 1ms 
favourite minister was the tmacrtipuloiis Jew Smm Oppenhmmer. 
The duke, instiated by his minister, was believed to aim at tim 
st^ression of the diet and at the introduction of the 
faith, but Charles’s Sudden death in 1737 put an abrupt awl to 
these plana, fiiiss Oppenheimer was hanged by the regent, before ' 
tbe neirt dnke, Oharlw Eugene (1787-1793) came of age in 1744. j 
The prince was gifted but vnaous, and he soon fell into the b^nriB 
of unworthy favounfes. His whole reign was disturbed by dis- I 


betwixt the ruler and the ruled, in which the intervention 

of foreign powers (Prussia and England) was invoked, though in 
vain, by the unhappy people. Alarmed by the gathering discontent, 
Charles made a few concessions in his old age Fredenck Eugene 
(1795-1797), a brother of Charles Eugene, had been brought npat 
the court of Frederick the Great, wnose niece he mamed His 
children were, through this influence, educated as Protestants, 
and the royal family of Wurtemberg have been Protestants since 
his death, 

Fredenck II. (1797-1816) resembled the first of bis name in 
becoming embroiled with the diet. He declared war against France 
m defiance of lia wishes of his people, and when the French in- 
imded the cotinb^ he retired to Erlangen, till after the peace of 
Lun^vdle (1801). By a pnvate treaty at the same date, he ex- 
changed Montbehard (which had belonged to Wurtemberg since 
1418) and his Alsatian possessions for nine impenal towns and 
other temtones, amounting in dl to 860 square miles, with 124,000 
inhabitants. He accepted also the title of elector &om Napoleon. 
The newly acquired di^cts were not incorporated with hia former 
possessions, but remained separate under the name “New Wurtem- 
berg.” Tbe new district had no diet This was the first of a 
senes of transactions with the national enemy, which swelled 
Fredenck’a temtory, though they added but little to his credit 
In 1806 Wurtemberg took up arms on the side of Fi’ance, and the 
elector was rewarded at the peace of Pressburg by various Austrian 
possessions in Swabia, and the title of king On January 1, 1806, 
Fredenck assumed the royal style, abro^ted the constitution, 
and united old and new wurtemberg He subsequently muted 
churbh and state, and proclaimed reh^ons equahty. In 1806 King 
Frederick I. joined the Confederation of tbe Rhine, and received 
fresh temtories, with 160,000 inhabitants , and tbe ]^ace of Vienna 
brought 110,000 new sulyecta under his sceptre. But he had to 
perform hia part of the bargain by joining N^oleon in his cam- 
paigns against PnuBia, Austria, and Russia Of 16,000 Wurtem- 
bergers who marched to Moscow, only a few hundred returned. 
When fortune tamed, Fredenck with ready adroitness changed 
sides, and managed to preserve his royal title and most of his new- 
won lands by joining the alliea immediately after the battle of 
Le^io. 

Wurtembew had been promised a constitution by Frederick 
before he died ia 1816, but a gwd deal of discnssion took place 
before it was granted in 1819 by wiDiam I (1816-1864). A period 
of quiet now set in, and the educational condition of the km^om, 
iis agriculture, and its trade and manuiactnres began to receive 
earnest attention. Tbe desire for pohtical freedom had by no 
: means been satisfied by the constitution of 1819, and a “liberal 
opposition” began to make itself felt about 1830. The agitation 
or 1848 did not leave Wiirtemberg undisturbed, though no scenes 
of aetual violence took place in me kingdom The conservative 
ministry granted freedom of the press and other privileges, too 
late, however, to avert their fall. The king was compelled to call 
the hberals to power m March 1848, and a new hberal constitution 
was granted. But as soon as the stress was over the “March 
ministry” was dismissed, and the reaetionaiy party were again in 
the ascendant. By a high-handed intenerence with recently 
granted popular ngnts on the part of the king and his ministers 
a servile diet ms assembled on 1861, which yielded np without 
h^itation all that had been gained since 1848. The constitution 
of 1819 was remstituted, and it has remained, with only a few 
modifications, ever since. In 1864 Charles ascended the tlu’one. 
In the duel between Prussia and Auatnafor supremacy m Germany, 
the sympathies of the rulers of Wurtemberg were edways on the 
Bide of the latter, although the county enter^ the Customs Union 
under Prussia’s protection in 1864. In 1866 Wurtemberg took up 
aims on behalf of Austria ; but the Wurtemberg troops were defeated 
at Tauberbisobofsheim, three weeks after Sadowa, and its ministers 
sued for peace. Prussia exacted an mdemnity of 8 million fionns, 
and Wfirtemberg struck a secret offensive and defensive treaty 
with its conqueror In 1870 this kingdom shared in Ihe nations 
enthusiasm which swept over Germany when France declared war j 
and its troops had a creditable share m the memorable campaign 
of 1870-71. Since the foundation of the present German empire, 
the separate history of Wurtemherg has been of almost exclusively 
local interest. The tendency of legislation has been, on the whole, 
liberal. 

A very foil and taloute desoripfion of Wtlrtemtiere togetber with copious 
lists of authoilHes on all subjects connected with It, wiP he found In Dot KSnig- 
reieh WUrttemierg, Stuttgart, 188a iq , offldaBy puhll hed by the KBnirilches 
StaHatlseh-Topograiiliiaohes Bureau. (F. M^D.) 

WOJiTZ, Chaeijbs Adolph? (1817-1884), chemist, 
was bora at Btraabarg on November 2 6, 1 8 1 7. His father, 
Jean J^aes Wurtz, was then Lut?ieran pastor at the 
small village of Wolfisheim near Strasbarg: His mother, 
Sophie Kreiss, was the sister of Theodore j freiss, professor 
of Greeh at the Protestant gymnasinm of Strasbarg, and 
of Adolphe Kreiss. a Lutheran unai-nr. Whsn Wnrtv was 
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Bine years old Ms father was translated to the church of 
St Pierre le Jeune in Strasburg, and died there in 1845. 
Madame Wurtz, after the death of her husband, remained 
at Strasburg with her brother Theodore, and after his 
death lived with her son Adolphe in Paris till her own 
death in 1878. 

Wurtz was educated first at Wolfisheim and afterwards 
at the Protestant gymnasium of Strasburg There he 
obtained several prizes, but seems rather to have disap- 
pointed his father, who said he would never turn out any- 
thing extraordmary. He took special interest in those 
studies which bore upon nature ; in 1828 he took part in a 
botanical class with excursions, which developed his taste 
for natural science. 

His education owed more perhaps to his home circle 
than to the school. His learned and pious father, his 
more generally cultured uncles, and the circle of friends 
attracted by them opened to him a wide view of what 
there is for a man to know. His holidays were mostly 
spent at the house of a grand-aunt at Eothau, where he 
learned to know the hills and woods of Alsace, and amused 
himself in the spinning, weaving, bleaching, and print- 
ing works in the neighbourhood. In 1834 he left the 
gymnasium with the degree of bacheher-^-lettres His 
father seems to have wished him to devote himself to the 
church But he had already made his choice. Por some 
time he had fitted up a sort of laboratory in the washing- 
house, and had there repeated the experiments he had seen 
performed in the class-rooms of the gymnasium. His 
father took no interest in science, but consented to his 
study of medicine as next best to theology. He went 
through his studies conscientiously, and passed aU his 
examinations with credit, but of course devoted himself 
specially to the chemical side of his profession. In 1839 
he was appointed supermtendent of practical chemistay 
in the faculty of medicine under Professor CaiUiot. He 
graduated as M.D. 13th August 1843, the title of his 
thesis being “ On Albumin and Fibrin.” He then went 
for a year to Giessen, to study under Liebig. There he 
made the acquaintance of Hofmaim, Strecker, and Kopp. 
On leaving Giessen he went to Pans, where he worked in 
Dumas’s private laboratory, and in 1845 was appointed 
assistant to Dumas in the !^cole de M4decine. In 1847, 
on his presentation of a thesis “ On Pyrogemc Bodies,” he 
was appointed “professor aggr4g4,” and in 1849 he gave 
the lectures on organic chemistry m place of Dumas. His 
laboratory in the Nicole Pratique dela Facult6 de M^dedne 
was very inconvenient and lU fitted up ; he therefore, in 
1850, along with DoUfus and Verdeil, who had just re- 
turned to Paris from Giessen, opened a private laboratory 
m the Kue Garanci&re. The adventure was successful in a 
scientific sense as long as it lasted j but unfortunately the 
three chemists had neglected to secure fixity of tenure, Ihe 
house was sold, and they had to retire and sell their 
furnishings. The same year Wurtz was appointed pro- 
fessor of chemistry in the Institut Agronomique, then 
founded at Versailles. But here also Qie want of fibdly 
was felt Louis Napoleou abolished the Institut in 1862. 
In 1853 Dumas resigned the chair of organic chemistey 
in the faculty of medicine ; at the same time the chair of 
noineral chemistry and toxicology became vacant by the 
death of Orfila , die two chairs were united, and Wurtz 
was appointed to the post thus constituted. In 1866 he 
was made dean of the faculty of medicme, and used his 
luflueuce for the rearrangement and reconataiction of tho 
buUdmgs devoted to scientific teachmg. In 1874 he 
persuaded the Government to found a chair of organic 
chemistry at die Sorbonne, and resigned his ofBce of dean, 
retaining the tide of honorary dean. At the Sorbonne 
he had a smaller but better prepared audience than at the 


ficole de M6decine. But he had great difficulty in per- 
suading the Government to build him a suitable laboratory, 
and indeed did not live to see the new laboratory opened. 
He was appointed senator in 1881. He was one of the 
founders of the Chemical Society of Paris, of which he was 
the first secretary, and was three times president. He 
was elected member of the Academy of Sciences in 1867, 
in succession to Peloiize He was vice-president in 1880 
and president in the following year. He died, after a short 
illness, May 12, 1884 Wurtz was an honorary member 
of nearly every scientific society in Europa In 1878 he 
gave the Faraday lecture of the Chemical Society of Loiidoa, 
and m 1881 was awarded the Copley medal by the Royal 
Society of London. Through Me he remained warmly 
attached to the church of his fathers, and took a practical 
interest m its affairs. 

Wiirtz’s w'ork is chiefly to be found m the Anjuxles de Chiime et 
de Physique, in the Gomptes Rendus, and in the Bulletin de la 
Soaitd CMmique. The following is a short ontHne of his most 
important discoveries. First, with respect to the constitution of 
hypophosphorouB and phosphorous acids, he showed that the salts of 
these acids all contain the elements of water, and proposed formnlro 
for them, in which the salt radical is represented as containing 
hydrogen. These foimnlje, translated, of course, into the modem 
language, which Wurtz did so much to mtrodnce, are still used as 
the best representations of the constitution of these salts, In the 
course of this investigation he discovered the cniions and interest- 
ing compound cuprous hydride He also discovered sulphophos- 
phonc acid and the oxychloride of phosphorus His next great 
work was on cyanunc acid. He discovered the cyanic ethers 
0), and from them obtained the mono-alkyl ureas 
From the cyanic ethers he produced a class of substances which 
opened the way into a new field of organic chemistry. On treat- 
ing these ethers with caustic potash he obtained potassium carbon- 
ate and an ammoniacal vapour These vapours he soon recognized 
as ammonia, in which an equivalent of hydrogen had been replaced 
by methyhum, CHj, or ethylium, CjHj. By acting on the cyanic 
ethers with his new bases he obtamed the dialkyl ureas. In 1855 
he reviewed the vanons substances that had been obtamed from 
glycerin, and came to the conclusion that glycerm is a body of 
Scohoho nature formed on the type of three molecules of water, as 
common alcohol is on that of one. This meeulation led him in 
1866 to the discoven?’ of tiie glycols, alcoholic bodies similarly 
related to the type of two molecules of water. This discovery he 
worked out very thoroughly, in investigationa on oxide of ethylene 
and the polyethylenio alcohols. The oxidation of the glycols 
led him to homologues of lactic acid, and to a discussion of the 
constitution of the latter. On this question a controversy arose 
with Kolbe, in the course of which many important fects were 
discovered, and valuable additions were made to chemical theory. 
In 1867 Wurtz obtained neurine synthetically, by the action of 
trimethylamine on glycol chlorhydiine. In 1873 he discovered 
aldol, CHg-CH(OH)-CH3-OHO, and pointed out its double 
character as at once an alcohol and an aldehyde 

His investigations on the olefines had lea him to the discovery 
of the pecnlim behaviour of the substance called by him chlor- 
hydraie of amylene and of its analogues, when the temperature of 
their vapour is raised. The gradual passa^ fhsm a gas of approxi- 
mately normal vapour densi^ to one of half the normal density 
was used by him as a powerful argument m favour of the opimou 
that ahuormal vapour densities, such as those of sal-ammoniac and 
pentachlonde of phosphorus, are to he explained by dissociation 
By experiments at low' temperatures and pressures he obtamed 
nearly the normal density in the case of the pentaohlonde of 
phosphorus, and showed how the dissociation defends on the 
temperature and pressure. He took an active part in the discus- 
sion as to the dissociation of the vapour of hydrate of chloral, in 
which H. Samte-Claire Heville and M. Bertmelot were his cliief 
opponents. By well-chosen experiments he brought to light the 
facta involved, and stated the case for dissociation in a very dear 
and to moat minds very convmcmg way. 

Wurtz for twenty years, ficom 1852 to 1872, published in the 
Aimales de Ghvme et de Physique abstracts of chemical work done 
out of France In 1868 he began, with the assistance of many 
Blench chemists, the pubhcation of theBietionnaire de Ghivme Pure 
et Apqpliquie, This great work, many important articles in which 
were written by himself, was fimahed in 1878. (Two volumes of 
appendix have smce been added.) In 1864 he published a hook in 
two volumes entitled Chimie M6aieale, and in 1867 Le^is J^limen- 
tama de Chvmie Mbdeme, an excellent httle text-book which has 
gone through five editious in French, and has been translated into 
Englidi by Proi Greene. In 1879 appeared his Thiorie Atomtque, 
and in 1886 Tratti de Ohzmie Bwlogique. This was his last work , 
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he corrected the lost proof-sheets himself, and the last part o£ the 
book ■was published a few ■weeks after his death. 

A full accoTint of the life and wort of Wnrtz, wltli a list of Ws published hooka 
and papeta, will he found to the obituary uotica by M. Frledel in the Bulletin <f« 
to iSorf^W CWsnfjiw, TOh alBl, l.-lxxi., (A.C B) 

■WT^UZBURQ, or WrEZBEac}, the fourth largest town 
in Bavaria, and the chief town of the district of Lower 
Franconia in the north-west of that kingdom, is situated 
on both sides of -the Mam, 60 miles souto-east of Frank- 
fort An ancient stone bridge (1474-1607), 650 feet 
long, and adorned with statues of saints, connects the two 
parts of the town. Wnrzburg is quaintly and irregularly 
bnilt; many of the houses are interesting specimens of 
mediaeval antiqnityj and the numerous old churches recall 
the fact that it was long the capital of an ecclesiastical 
principality. The prmcipol church is the imposing 
EomanesquB cathedral, a basilica with transepts, begun in 
1042 and consecrated in 1189. The four towers, however, 
date from 1240, the (rococo) facade from 1711-19, and 
the dome from 1731, The ^acious transepts terminate 
in apses. The beautiful Marienkapelle, a Gothic edifice of 
1377-1441, was restored in 1856 • it is embellished with 
fourteen statues by Tilman Eiemenschneider, who died at 
Wfirzburg in 1531. The Stifthaug church, with two 
towers and a lofty dome, -waa built in the Italian 
Eenaissance style in 1670-91. The bones of St Kihan, 
patron saint of Wurzburg, are preserved in the J7eumtinster 
church, which dates from the 11 th century; Walther von 
der Vbgelweide is buried in the adjoining cloisters. The 
church of St Burkard is externally one of the best pre- 
served architectural monuments iu the city. It was built 
in 1033-42, in the Bomanesque style, and was restored in 
1168. The Late Gothic choir dates from 149'4-97. The 
Nenbankirche, or university church, curiously unites a 
Gothic exterior with a Classical interior. The Protestant 
church of St Stephen (1782-89) originally belonged to a 
Benedictine abbey. Of the secular buildings in Wiirzbnrg 
the most conspicuous is the royal (formerly episcopal) 
palace, a hnge and magnificent edifice built in 1720-44 m 
imitation of Tersailles. The Julius hospital, a large ajad 
richly endowed institution afiording food and lodging to 
600 persons daily, was fonnded in 1576 by Bishop Jifiius 
EehtOT von Mespelbrann. The quaint town-house dates 
in pert from 1456. Among the other chief buildings are 
the Govemmant oflBces, the theatre, the Maxschule, the 
observatmy, and the various university buildings. A 
nniveareitiy waa founded at Wfiraburg in 1403, but only 
existed ioat a fewyaara The present university was 
founded by Bishop Julius in 1682, Owing to its con- 
uerion wi^ the large hospital, its laboratories, and its rich 
anatomical coUectiona, the medical faculty speedily became 
famous, and has remained the most important faculty at 
Wurzburg ever since- The university library contains 
200,000 volume^ and there are numm^us scientific insti- 
tute connected with the main iustitutioii- In 1886 it was 
attended by 800 students (600 medical), and had a teach- 
ing staff of 70 professore and lecturers. The other edu- 
cational estahliehmenta of Wurzburg are numerous; among 
thmn is a musio inatitate, whidi gives instruction gratis in 
vocal and iostromental musio. 

Wurzburg is snrrounded by vineyards, which yield some 
of the best wines in Germany; it also carries on the 
manufactare of beer, leather, tobacco, and railway car- 
riage- The environs are highly picturesque as well as 
fertile; the moat interesting point is the Leistenburg, 
on widdh stands the fortress of Marienburg, the resi- 
dence^ of ibe bishops until 1720. This position was 
occupied by a'Boman foil^ and seems to have been 
fortified by Bishop Conrad, who died in 1203. The 
population of Wurzburg in 1885 waa 55,100, of whom 
9000 were Protestants. 
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Wurzburg is one of the most ancient and interesting towns of 
Germany, and as the capital of an immediate episcopal prmcipality 
long played an important part in the history of the empire. The 
first bishop was Burkard, consecrated m 741, though the town 
seams to have existed in the previous cenuury The bishops soon 
acquired a considerable share of temporal power, and an the 15th 
century enjoyed the title of dukes of East Franconia The citizens 
of Wuizburg espo-oaed the cause of Henry IV against their bishop, 
and in 1086 the town was twice taken by the contending armies. 
Various imperial diets were held in Wuizhurg, the oluef being those 
of 1180, when Henry the Idon was placed under the ban, and of 
1209, when Otto IV. was betrothed. In 1526 the rebellious peasants 
under 6otz von Berlichingen took the town, hut were repulsed 
from ■the Manenburg, and were defeated with, great slaughter by 
the Swabian forces The bishopric, which at one time embraced an 
area of 190 square miles, ■rith 250,000 inhabitants, ■was secularized 
at the peace of Lun^ville, and passed to Bavaria in 1808 The 
peace or Pressburg (1806) transferred it, under the name of an 
electorate, to the grand-duke of Toscany, who joined the Confedera- 
tion of the Rhine, assuming the title grand-duke of Wurzburg 
The congress of Vienna restored it to Bavana. Archduke Charles 
dbfeated Marshal Jourdau near Wurzburg m 1796 ; and m 1866 the 
bombardmg of the citadel was the last warlike act of the Prussian 
army of the Main. I^e Wurzburg conference is the name given 
to the meeting of the representatives of ■the smaller German states 
in ITovember 1859 to devise some means of mutual support in the 
imperial diet. TVtroebirgwn is the old latin form of the name of 
the toim , EerWpolis (herb-town , Wurz is the German for root or 
herb) appears in the 12th century, 

WTAILDOTTE, formerly a city and the county seat of 
Wyandotte county, Kansas, United States, had in 1886 
a population of 13,840. In that year Armourdale (2634) 
and Kansas Chty, Kansas (4755), were consolidated with 
Wj^dotte under the name of Kansas City, Kansas The 
city is situated upon the -west bank of the Missouri river 
and north bank of the Kansas nver, in eastern Kansas, 
immediately adjoining the State line, and separated by it 
from Ka.n^ City, Missouri. The surrounding country 
is a fertile and highly cultivated prame. The city is 
I interaected by sever^ railroad^ most of Tvliich are branches 
[ of the Missouri Pacific system. It is rather irregularly 
laid out, being an aggregation of independent settlements, 
and its municipal improvements are in a formative stage. 
The population in 1886 was 21,229 (about 16 per cent, of 
foreign birth and 20 per cent coloured). Kansas City is 
the ttird in the State in point of popnlation. 

VnrAT, SiE Thomas (1503-1642), is an important 
J figure historically in English hterature, although his poetry 
does not rank very high in intrinsic value. He -was 
undoubtedly the leader, the first in point of time, and the 
acknowledged master of "the company of courtly makers ” 
who in the reign of Henry VIIL, under Italian influence, 
transf ormed the character of English poetry. Subrby (q.v, ) 
is usually associated -with Wyat in this leadership, and bis 
influence ■was probably greater, as his verse was superior 
in fi.u 0 ncy, dexterity, and force. But the priority, the 
actual lead, undoubtedly belongs to Wyat, ■who waa Surrey’s 
senior by fourteen years, and was celebrated by the 
younger poet with all tiie homage of an enthusiastic 
daciple. That there should ever have been any doubt 
upon the point arises from the fact that their poems were 
not printed till several years after both were dead, that 
they were then printed together in the same collection 
(Tattle Miscellany, 1557), and that Surrey’s name was 
placed first on the title-page by the publisher, while hia 
poems preceded Wyat’s in the Miscellany. It is to Wyat 
that the praise rightfully belongs of being the first writer 
of BonnelB in English. He is also our first writer of 
satires in the dassical form. Apart from the question of 
their services as pioneers of new metres and a new vein 
of love sentiment, there is a -wide difference in character 
between Surrey and Wyat. Their poetry strongly coiv 
roborates the evidence of their portraits by Holbein. 
Wyat is much less bri^t and radiant, of a grave, sedate 
cast, with a vein of humorous melaucholy and satiric 
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observation. It is not kno-vra for certain that Wyat ever 
travelled in Italy, but the probability that he did so is 
strong. Wyat’s father, Sir Henry, the o-wner of AUington 
castle in Kent, vra,s a prominent figure at the court of 
Henry VII., and a residence at one of the Italian courts 
was then a usual part of the education of a young of 
rank. Wyat was born in 1503, and we have no record 
of him between his taking his bachelor’s degree at 
Cambridge at the age of fifteen and his being sworn a 
member of the privy council at the age of thirty, except 
that he took part in the tournament at a great feast held 
by the king at Greenwich in 1525. He was kmghted in 
1536, and twice sent as ambassador to the emperor, a 
strong proof of his repute as a statesman and diplomatist. 
He died in 1542, in the course of a hurried journey to 
Falmouth to meet and convoy an ambassador from the 
emperor Wyat is commonly known as Sir Thomas Wyat 
the elder, to distmguish him from his son of the same nam^ 
who headed an insurrection against Mary in 1664, and 
pa id th e penalty of failura 

WYATT, (1743-1813), a popular architect, born 
in Staffordshire in 17 43, who hved at a time when architec- 
tural taste was at its lowest ebb. He spent some time in 
Home making measured drawings of the classical remains, 
and on his return to England became one of the most 
successful architects of his time, and eventually was elected 
prMident of the Royal 4ca-d6my. On the death of Sir 
WiUiam Chambers in 1796, Wyatt was appointed surveyor 
to the Board of Works. chief works were a number 
of buildings at Kew for George IH., all m tbe worst taste, 
and Fonthill Abbey for the rich and eccentric Mr Beckford, 
author of Yathek. This enormous and costly mansion, 
a sort of theatrical parody of a Gothic abbey, was erected 
in an incredibly short space of time by relays of workmen 
labounng day and night. The massive and lofly tower 
collapsed soon after it was finished, and a great part of this 
extravagant architectural freak has since been pulled down 
James Wyatt was killed by a fall from his carriage in 1813. 

WYCHERLEY, Wmmjtf (c. 1640-1716), the typical 
“ Restoration dramatist,” and one of the greatest masters 
of the comedy of repartee, was born about 1640 at CSive, 
near Shrewsbury, where for several generations his family 
had been settled on a moderate estate of about JE600 a year. 
Like Yanbrugb, Wycherley spent his early years in France 
whither, at lie age of fifteen, he was sent to be educated 
m the very heart of the “precious ” circle who disported 
on the banks of the Charente. Wycherley’s friend. Major 
Pack, tells us that his hero “ improved, with the greatest 
refinements,” the “extraordinary talents” for which he 
was “obliged to nature.” Although the harmless affecta- 
tions of the Rambomllets and Montansiers, among whom 
he Was thrown, are certainly not chargeable with the 
“refinements” of Wycherley’s comedies — comedies which 
caused e^en his great admirer Yoltaire to say afterwords 
of them, “H semble que les Anglais prennent trop de 
liberty et que les Frangaises n’en prennent pas assez” — 
these same affectations seem to have been much more 
potent in regard to the “refinements” of Wycherley’s 
religion. 

Wycherley, though a man of far more mtellectual power 
than is generally supposed, was a fine gentleman first, 
a responsible being afterwards. Hence under the mani- 
pulations of the heroine of the “ Garland ” he turned from 
the Protestantism of his fathers to Romanism — turned at 
once, and with the same easy alacrity as afterwards, at 
Oxford, he turned hack to Protestantism under the mani- 
pulations of such an accomplished master in the art of 
turning as Bishop Barlow. And if, as Macaulay hints, 
Wycherley’s turning back to Romanism once more had 
something to do with the patronage and unwonted 
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liberality of J ames IL, this merely proves that tbe deity 
he worshipped was the deity of the “polite world ” of his 
tune — ^gen^ity Moreover, as a professional fine gentle- 
man, at a period when, as the genial Major Pack says, “ the 
amours of Britain would furnish as diverting memoirs, if well 
related, as those of France published by Eabutin, or those 
of Nero’s court writ by Petronius,” Wycherley was obliged 
to be a loose liver But, for all that, Wycherley’s sobriquet 
of “ Manly Wycherley” seems to have been fairly earned 
by him, earned by that frank and straightforward way of 
confronting life which, according to Pope and Swift, charac- 
terized also hia brilliant successor Yanbmgb. 

That effort of Wycherley’s to bring to Buckingham’s 
notice the cose of Samuel Butler (so shamefully neglected 
by the court Butler had served) shows that the writer of 
even such heartless plays as The Country Wife may be 
familiar with generous impulses, while his uncompromising 
lines in defence of Buckingham, when the duke in his turn 
fell into trouble, show that the inventor of so shameless a 
fraud as that which forms the pivot of T7ie Flam Dealer 
may in actual life possess that passion for fairplay which 
18 believed to be a specially English quality. But among 
the “ninety-nine ” rdigions with which Voltaire accredited 
England there is one whose permanency ha .5 never been 
shaken — the worship of gentility To this Wycherley 
remained as faithful to the day of his death as Congreve 
himself. And, if his relations to that “ other world beyond 
this,” which the Puritans had adopted, were liable to 
change with his environments, it was because that “ other 
world” was really out of fashion altogether. 

Wycherley’s university career seems also to have been 
influenced by the same causes. Although Puritanism hod 
certainly not contammated the universities, yet English 
“ quality and politeness ” (to use Mtgor Pack’s words) have 
always, since the great rebellion, been rather ashamed of 
possessing too much learning. As a fellow-commoner of 
Queen’s College, Oxford, Wycherley only lived (according 
to Wood) in the provost’s lodgings, being entered in the 
public library under the title of “ Philosophise Stndiosns ” 
in July 1660. And he does not seem to have matriculated 
or to have taken a degree. 

Nor when, on quitting Oxford, he entered himself of 
the Middle Temple, did he give any more attention to the 
dry study of the law than was proper to one so warmly 
caressed “ by the persona most eminent for their quality 
or poHteness.” Pleasure and the stage were alone open to 
him, and in 1672 was produced, at the Theatre Royal, 
Xo »6 m a Wood. With regard to this comedy Wycherley 
told Pope — ^told him “ over and over ” till Pope believed 
him — believed him, at least, until they quarrelled about 
Wycherley’s verses — that he wrote it the year before he 
went to Oxford. But we need nob believe ham : the worst 
witness against a man is mostly himselt To pose as the 
wicked boy of genius has been the foolish ambition of many 
^ters, but on inquiry it will generally be found that these 
inkhom Lotharios are not nearly so wicked as they would 
have ns believe. When Wycherley charges himself with 
having written, as a boy of mneteen, scenes so callous and 
so depraved that even Barbara Palmer’s appetite for pro- 
fligacy was, if not satisfied, appeased, there is, we repeat, 
no need to believe him. Indeed, there is every reason to 
disbelieve him, — not for the reasons advanced by l^caulay, 
however, who in challenging Wycherley’s date does not 
go nearly deep enough. Macaulay points to tbe aJlnsions 
in the play to gentlemen’s periwigs, to guineas, to the 
vests which Charles ordered to be worn at court, to the 
great fire, &c., as showing that the comedy could not have 
been written the year before the author went to Oxford. 
VTe must remember, however, that even if the play had 
been written in that year, and delayed in its production 
XXIY. — 89 
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tai 1672, it is exactly this kind of aUusion to recent 
events 'whidb any dramatist "with an eye to freshness of 
colour would he certain to weave into his dialogue. It is 
not that “ the whole air and spirit of the piece belong to 
a period subsequent to that mentioned by Wycherley,” 
but that “ the whole air and spirit of the piece ” belong to 
a — an experienced and hardened young man of the 

world,— and not to a boy who would fain pose as an 
experienced and hardened young man of the world, Ihe 
real defence of Wycherley against his foolish impeachment 
of himself is this, that L(m in a Wood, howsoever inferior 
in structure and m all the artistic economies to TJie 
Gwntfy Wifemd The Plain Decder, contains scenes wMch 
no inexperienced boy could have written — scenes which, 
not for moral har dness merely, but often for real dramatic 
ripeness, are almost the strongest to be found amongst hm 
four plays. Widi regard to dramatic ripeness, indeed, if 
we were asked to indicate the finest touch in all Wycherley, 
we should very likely select a speech in the third scene 
of the third act of this very play, where the vmn, foolish, 
and boastful rake Dapperwit, having taken his friend to 
see his mistress for the express purpose of advertising his 
lordship over her, is coolly denied by her and insolenidy 
repulsed. ** I think, "says Dapperwit, “ women take incon- 
stancy from me worse than from any man breathing.” 

How, does the subsequent development of Wycherley's 
dramatic genius lead us to believe that, at nineteen, he 
could have given tbifl touch, worthy of the hand that drew 
Malvolio ? Is there anything in his two masterpieces — The 
G&untrp Wife or The P/ai»i?cafcr—thatmakM it credible 
that Wycherley, the boy, could have thus delineated by a 
single quiet touch vanity as a chain-armonr which no 
shaft can pierce — ^vanity, that is to say, in its perfect 
development ? However, Macaulay (forgetting that, among 
the msneiad vanities of the writing fratpnity, this of pre- 
tending to an early development of intellectual powers 
that ought not to be, even if they could be^ developed early 
is at once the most comic and the most common) is rather 
too severe upon Wycherley's disLogenuousness in r^;ard to 
the dates of his plays. That the writer of a play far more 
daring than Etheredge's She Would if She Coidd — and far 
more brilliant too — ^ould at once becx)me the talk of 
Ch^Ws court was inevitable j equally inevitable was it 
that the author of the song at the end of the first act, in 
praise oi Imtiots and their ofispring, should touch to its 
depths the soul of the duchess of devdand. Posrfbly 
Wycherley intended this famous song as a glorification of 
Her lelzace and her pofession, for he seems to have been 
mcace del%hted than surprised when, as he passed in his 
coach through fall he heard the duchess address 
Mm from her cc«ch window as a ‘‘rascal,” a "villain,” j 
and as a son of the very kind of lady his song had laudei j 
Por his answer was perfect in its readiness : "Madam, | 
you have been plea^ to bestow a title on me whiih 
Imlongs only to ihe fortunate ” Perceiving that Her Gfrace 
received the compliment in the spirit m which it was 
meant, he lost no time in calling upon her, and was from 
that moment the reeipent of those "favours” to wMch 
he alludes with pride in the dedication of the play to her. 
Voltaire’s story (in his Letters oft the .English Natvm) tbat 
Her Grace ns^ to go to Wycherley’s chambers in the 
Temple disguised as a country wench, in a straw hat, with 
l»ttens on and a basket in her hand, may be apocryphal, 
— veigr likely it is^ — for disguise was quite superfluous in 
the case ai the misrtresa of Charles IL and Jacob Hall, — 
but it at least shovvs how general was the opinion tha^ 
under such pattonaj^ as this, Wycherley's fortune as poet 
and dramatist, "eminent for his quality and politeness,” 
was now made. 


duke of Richmond, like a prince, was desirous of securing 
for tutor a man so entirely qualified as was Wycherl^ to 
impart what was then recognized as the princely educamon, 
it seems pretty clear that, but for the accident, to 
wMch we shall have to recur, of his meeting the countess 
of Drogheda at Bath and secretly marrying her, the educa- 
tion of the young man would actually have been entrusted 
by his father to Wycherley as a reward for the dramatist’s 
having written Love in a Wood. 

Whether Wycherley’s experiences as a naval officer, 
which he alludes to in his lines “On a Sea Right which 
the Author was in betwixt the Enghsh and the Dutch,” 
occurred before or after tbe production of Love in a Wood 
is a point upon which opinions differ, but on the whole 
we are inclined to agree with. Macaulay, against Leigh 
Hunt, that these experiences took place not only after the 
production of Love m a Wood but after the production of 
The Oentl&nan JDancing Master, m 1673. We also think, 
with Macaulay, that he went to sea simply because it Was 
tie “ polite ” thing to do so — simply because, as he himself 
in the epilogue to Gentleman Danang Master says, 
“ all gentiemen must pack to sea ” 

This second comedy is inferior to Lone in a Wood, and 
for the reasons already discussed in connexion with the 
works of another dramatist (see VArmRUG-H). In The 
Melapse, however, the artistic mistake of blendmg comedy 
and farce damages a splendid play, but leaves it a splendid 
play still. In The Gentleman JDancmg Master this ming- 
ling of discordant elements destroys a play that would 
never nnder any circuinstances have been strong, — a play 
nevertheless wMch abounds in animal spirits, and is 
luminoas here and there with true dramatic points. 

It is, however, on Ms two last comedies — The Country 
Wife and The Plain. i?«aZcr— that must rest Wycherley’s 
fame as a master of that comedy of repartee which, 
inaugnrated by Etheredge, and afterwards brought to 
i perfection by Congreve and Yanbrugb, supplanted the 
! humoristic comedy of the Elizabeth's. 5^ Country 
Wife, produced in 1675, is so full of wit, ingenuity, 
spirits, and conventional humour that, had it not 
been for its motive — a motive which in any healthy state 
of society must always be as repulsive to the most lax as 
to the most moral reader — ^it would probably have survived 
as long as the acted drama remained a literary form in 
England. So strong, indeed, is the hand that could draw 
such a character as Maijory Kndbwife (the undoubted 
original not only oj Congreve’s Miss Pnie but of 
Vanbrugh’s Hoyden), such a character as Sparkish (the 
undoubted origmal of Congreve’s Tattle), such a character 
as Horner (^e undoubted original of all those cool 
impudent rakes with whom our stage has since been 
familmr), that Wycherley is certainly entitled to a place 
alongside Congreve and Vanbru^ And, indeed, if 
priority of date is to have its fair and fidl weight, it 
seems difficult to challenge Prof. Spalding’s dictum lliat 
Wycherley is "the most vigorous of the set.” 

In order to do jnstice to the life and brilliance of The 
Grmtry Wife we have only to ccmcqoare it with The 
Gountry Girl, afterwards made famous by the acting of 
Mrs Jordan, that Bowdlerized form of Ti^ Gauntry Wife 
in which Garrick, with an. object more praiseworthy than 
his success, endeavoured to free ft of its load of un- 
paralleled licentiouBneBs by disturbing and sweetening the 
motive^ — even as Voltaire afterwards (with an object also 
more praisewortlqr than his success) endeavoured to disturb 
and sweeten the motive of The Plain Decder in La Prude 
While the two Bowdlerized forms of Garrick and Voltaire 
are as dnH as the JEsrp of Boursault, the texture of 
■Wycherleys scandalous dialoflue would seem to scintillate 
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pigeon or of a sTiaken prism, were it’ not that the many- 
coloured lights rather suggest the miasmatic radiance of a 
foul ditch shimmering in the sun. It is easy to share 
Macaulay’s indignation at Wycherley’s satyr-hke defilement 
of art, and yet, at the same time, to protest against that 
disparagement of their literary riches which nufiifies the 
value of Macaulay’s criticism. And scarcely inferior to 
The Country Wife is The Plain Dealer, produced m 1677, — 
a play of which Voltaire said, “ Je ne connais pomt de 
com4die chez lea anciens ni chez les moderns on il y ait 
autant d’eaprit.” Strong language, no doubt j but Voltaire 
has prevented it from seeming too strong by turning 
the play into La Prude, and offering us in Siat a subject 
for comparison. No one has pointed out the immense 
influence of this comedy, as regards manipulation of 
dialogue, upon all our subsequent comedies of repartee 
from those of Congreve and Vanbrugh to those of Douglas 
Jerrold and T. W. Eobertsonj and, as to characters, he 
who wants to trace the ancestry of Tony Lumpkin and 
Mrs Hardcastle has only to turn to Jerry Blackacre and 
his mother, while Manly (for whom Wycherley’s early 
patron, the duke of Montausier, sat), though he is perhaps 
overdone, has dominated this l^d of stage character ever 
sinca If but few readers know how constantly the blunt 
sententious utterances of this character are reappearing, j 
not on the stage alone, but in the novel and even in poetry, 
it is because a play whose motive is monstrous and intoler- 
able can only live in a monstrous and intolerable state of 
society ; it is because Wycherley’s genius was followed by 
Nemesis, who always dogs the footsteps pf the defiler 
literary art. When Bums said — 

The rank is bnt the gninea stamp 
The man. ’s the gowd for a’ that,” 

when Sterne, in Tnstram Shandy, said, “Honours, like 
impressions upon coin, may give an ideal and local value 
to a bit of base metal, but gold and silver will pass aU the 
world over without any other recommendation than them 
own weight,” what did these writers do but adopt — 
adopt wimout improving — ^Manly’s fine saying to Treeman, 
in the first act : — “ I weigh the man, not his title j ’tis not 
the king’s stamp can make the metal better or heavier ”1 
And yet it is in the fourth and fifth acts that the 
coruscations of Wycherley’s comic genius are the most 
dazzhng ; also, it is there that the licentiousness is the 
most astonishing. Not that the worst scenes in this play 
are really more wicked than the worst scenes in Vanbrugh’s 
Bdapae, but they are more seriously imagined. Being less 
humorous than Vanbrugh’s scenes, they are more terribly 
and earnestly realistic , therefore they seem more wicked. 
They form indeed a striking instance of the folly of the 
artist who selects a story which cannot be actualized with- 
out hurting the finer instincts of human nature. When 
Menander declared that, having selected his ploi^ he looked 
upon his comedy as three parts finished, he touched upon a 
subject which all workers in drama — all workers in imagin- 
ative hterature of every kmd — ^would do well to consider. 
In all literatures — ancient and modem — an infinite wealth 
of material has been wasted upon subj* acts that are unwoxUiy, 
or else incapable, of artistic realization j and yet Wyoherlej^s 
case is, in our literature at least, wiihout a parallel No 
doubt it may be right to say, with Aristotle, that comedy 
is an imitation of bad characters, but this does not mean 
that in comedy art may imitate bad characters as earnestly 
as she may imitate good ones, — a fact which Thackeray 
forgot when he made Becky Sharp a murderess, thereby 
destroying at once what would otherwise have been the 
finest specimen of the comedy of convention in the world. 
And perhaps it was because Vanbrugh was conscious 
of this law of art that he blended comedy with farce. 
Perhaps he felt that the colossal depravity of intrigue in 
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which the English comedians indulged needs to be not 
only warmed by a superabundance of humour but softened 
by the playful mockery of farce before a dramatic circle 
such as t^t of the Kestoration drama can be really 
brought within human sympathy. Plutarch’s impeach- 
ment of Aristophanes, which affirms that the master of the 
Old Comedy wrote less for honest men than for men sunk 
in baseness and debauchery, was no doubt unjust to the 
Greek poet, one side of whose humour, and one alone, could 
thus be impeached. But does it not touch all sides of a 
comedy like Wycherley’s — a Comedy which strikes at the 
very root of the social compact upon which civilization iS 
built 1 As to comparing such a Comedy as that of the 
Restoration with the Comedy of the Elizabethans, Jeremy 
Collier did but a poor service to the cause he undertook 
to advocate when he set the occasional coarseness of 
Shakespeare alongside the wickedness of Congreve and 
Vanbrugh. And yet, 'ever since Macaulay’s essay, it has 
been the fashion to speak of Collier’s attack as being 
levelled against the immorality of the “Restoration 
dramatists.” It is nothing of the kind. It is (as was 
pointed out so long ago as 1699 by Dr Drake in his little- 
known vigorous reply to Colhar) an attack upon the English 
drama generally, with a special reference to the case of 
Shakespeare, "^^le dwelling upon that noxious aud 
highly immoral play HaTnlet, Collier actually leaves un- 
scathed the author of The Country Wife, but fastens on 
Congreve and Vanbrugh, whose plays — profligate enough 
in aU conscience— seem almost decent beside a comedy 
whose incredible vis inotrix is “ the modish distemper.” 

That a stage, indeed, upon which was given with applause 
A Woman Killed lovth Kindness (where a wife dies of a 
broken heart for doing what any one of Wycherley’s 
married women would have gloried in doing) should, in 
seventy years, have given with applause The Cmntry 
‘ Wife shows that in historic and socisd evolution, as in the 
evolution of organisms, “ change ” and “ progress ” are very 
far from being convertible terms For the barbarism of 
the society depicted in these plays was, in the true sense 
of the word, far deeper and more brutal than any 
barbarism that has ever existed in these islands within 
the historic period. If civilization has any meaning at all 
for the soul of man, the Englishmen of Chaucer’s time, 
the Anglo-Saxons of the Heptarchy, nay, those half-naked 
heroes, who in the dawn of English history clustered along 
the southern coast to defend it from the invasion of Csesar, 
were far more civilized than that “ race gangrende ” — the 
treacherous rake^ mercenary slaves, and brazen strumpets 
of the court of CWlesII, who did their best to substitute 
for the human passion of love (a passion which was knovm 
perhaps even to palseohthic man) the promiscuous inter- 
course of the beasts of the field. Yet Collier leaves 
Wycherley unassailed, and classes Vanbrugh and Congreve 
with Shakespeare ! 

It was after the success of The Plain Dealer that the 
turning-point came in Wycherley’s career. The great 
dream of all the men about town in Charles’s time, as 
Wycherley’s plays all show, was to marry a widow, young 
and handsome, a peer’s danghter if possible, — ^but in any 
event rich, and spend her money upon wine and women. 
While talking to a friend in a bookseller’s shop at Tun- 
bridge, Wycherley heard The Plain Dealer asked for by 
a lady who, in ^e person of the countess of Drogheda, 
answered all the requirements An introduction ensned, 
then love-making, then marriage — a secret marriage, for, 
fearing to lose the king’s patronage and the income there- 
from, Wycherley stiU thought it politic to pass as a 
bachelor. He had not seen enough of life to learn that in 
the long nm nothing is politic hut straightforwardnesa” 
Whether because Ms couuteuauce wore a pensive aud sub- 
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4fied KEptession, suggestive of a poet who had married 
a dowager counter and awahened to the situation, or 
whether because treacherous confidants divulged his secret^ 
does not appear, but the news of his marriage oozed out, 
— ^it reached the royal ears, and deeply wounded the 
father anzions about the education of his son.^ Wycherley 
lost the appointment that was so nearly within hm grasp, 
— ^lost indeed the royal favour for ever. He never had an 
opportunity of regaining it, for the countess seems to have 
really loved him, and 2/OW i% a TFoocl had proclaimed the 
writer to be the kind of husband whose virtue prospers best 
when closely guarded at the domestic hearth. Wherever he 
went the countess followed him, and when she did allow 
him to meet his boon companions it was in a tavern m 
Bow Street opposite to his own house, and even there under 
certain protective conditions. In Etummer or in winter he 
Was obliged to sit with the window open and the bhnds 
up, so that his wife might see that the party included no 
member of a sex for which her husband’s plays bad 
advertised his partiality. She died at last, however, and 
left him the whole of her fortune. But the^ title to the 
property was disputed j the costs of the litigation were 
heavy — so heavy that hfe father was unable (or else he 
WM unwilling) to come to his aid; and the result of his 
maixying the rich, beautiful, and titled widow was that 
the poet was thrown iuto the Fleet prison. There he 
languished for seven years, being finally released by tiie 
^ liberality of James H., — a liberality which, incredible as 
it seems, is too well authenticated to be challenged. 
James had been so much gratified by seeing P/atfs 
J}&iler acted that, finding a parallel between Manly’s 
“manliness” and his own, sudi as no spectator 
before discovered, he paid ofi Wycherley’s execution 
creditor. Other debts still troubled Wycherley, however, 
9 .ni^ he never was released from his embarrassments, not 
even after succeeding to a life estate in the family property. 
In coming to Wycherley’s death, we come to tiie worst 
allegation that h^ ever been made against him as a man 
and as a gentleman. At the age of seventy-five he married 
a young girl, and is said to have done so in order to spite 
Ilia nephew, the next in succession, knowing that he 
himself must shortly die and that the jointure would 
impoverish the estate. Ho doubt it is true enough that 
he did marry &e girl and did die ^even days afterwards j 
but, if we consider that tifie lady he married was young 
and an h elr e sB (or was supposed to be an heiress), and if 
w» furthai consider how (^cult it was for an old gallant 
of Wyehefflsy’s extracnrdinaiy personal vanity to realize hm 
true phyrioal condition, we may well suppose that, eveu if 
ha talked about “ marrying to spite his nephew,” he did 
so as a cloak for other impulses, such as senile desire or 
senile cupidity, or a Weudmg of these impulses. 

Wyi^erley wrote verses, and, when quite an old man, 
prepared them for the pre® by the aid of Alexander Pop^ 
then not much more than a boy. Bui^ notwithstandmg 
all Pope’s tinkering, they remain contemptible. He died 
in DecemW: IV’IS, and was buried in the vault of the 
church in Ooveu t (ferden. (t. W.) 

WTCJIdFFE,^ mr Wyoeif, Johst (c. 1330-13S4), was 

^ A note necessaij as to tiie spiling of Wyoliffe’s xtacQe. Out of 
ifdrtMit oontempcttwry entries in itcKrttmeafar, twelve give in. tke 
first: syilsTjle; seven entries in the Qnewa’s College accounts sthow 
fcfssT with *‘y ” to three wait “i,” "but these do not oettainly refer to 
tile lefonseR ha not one of these is there a "cfc” (though once a 
**ko”) (eee TSx F. D. Matths^, in the Aitadmy, Jtine ?, 1884), 
The ehioaidar% &o., offer every ima^nahle variety of spelling, and it 
IS posslhla that oar favourite form m more recent thnes, ** Wickliffe,” 
derived its popnlarity from the old play on the name, " neqnam vita,” 
which we find in Qateoigne. Our chtnce mast he decided by nsage, 
and the spelling adopted in the present article is that of the village 
from which Wydafe derived his name ; it is dlso prefescred by the 
editors of the wychffe BiWei, by Jfilmaa, and by Kahop Stable 


bom according to Leland,^ our single authority on 
the point, at Ipreswd (evidently the place now called 
Hipswell), a mile from Bichmond, in Torkahire. The 
date may have been somewhere about 1320. Leland 
elsewhere mentions that he “drew his origin ^ from 
Wycliffe-on-Tees {Golledanea^ ii. 329), so that his lineage 
was of the ancient family which is celebrated by Scott in 
Marmion. The 'WycliSes had a natural connexion with 
the college at Oxford which had been founded in the 
latter part of the previous century by their neighbours, 
the Balliols of Barnard Castle, and to Balliol College, 
then distinctively an “arts” college,® John Wycliffe in 
due time proceeded. It has been generally believed, and 
was in fact believed not many years ^ter his death, ^ that 
he was a fellow of Merton College in 1356 ; but in all 
probability this identification rests upon a confusion with 
another and contemporary John Wycliffe. That 
future reformer was a fellow of Balliol College is implied 
in the fact that some time after 1356, but before the 
summer of 1360, he was elected master of the college 
This office he held but a short time. So soon as 1361 he 
accepted a college hving, that of Fillingham in Lincoln- 
shire, and probably left Oxford for some time. _ In 1363, 
however, he was back again, this tune resident in Queen’s 
College, where he seems to have rented rooms at various 
dates from this year onwards on the 13th April 1378 he 
obtained from his bishop leave of absence “insistendo 
literarom studio in universitate Oxon. per biennium,” 
and in the following November he exchanged his benefice 
for one more convemently situate, at Ludgarshall, in 
BucMughamshire. A certain amount of residence at 
Oxford was necessary if he was now proceeding to a 
d^ee in divinily, and still more if , as is generally under- 
stood, he is the same person with the John Wycliffe who 
was appointed, December 1366, to the waidenship of 
(kmterbury Hall, a house which Archbishop Islip had lately 
founded for a mixed body of monks and secular clergy- 
men, and then, changing his mind, had filled exclusively 
with the latter His successor Archbishop Langham in 
1367 reversed the arrangement, expelled Wycliffe and his 
colleagues, and substituted monks. Wychfie appealed to 
Kome and lost his case, 1370. There seems no reason to 
dispute the legality of the action either of Archbishop 
TAnghflm or of the cardinal who tried the appeal at 
Yiterbo ; but Wycliffe no doubt felt himself hardly used, 
and (if he be rightly identified with the reformer) the 
eqierience may have confirmed him in some of the 
opinions which axe characteristic of his subsequent career, 
and which have been attributed, but only on the authority 
of a bitter opponent, Thomas Hotter of Walden, to dis- 
appointment at not receiving the bishopric of Worcester 
(perhaps at its voidanca in 1368). But the doubt as to 
the identification in the one case, and the suspicion attach- 
ing to the evidence in the other, may disincline us to 
reason about the motives which directed Wycliffe on to 

the path of reform. 

Among the rest “Wytslif ” has the support of Shirley, of Mr T Arnold, 
and of the 'Wyolif Sodety; -while ^‘Widif” is the popular form in 
Germany. 

* Ituierartf, fito'w's transcript, Bodleian. lahrary, Tanner MS., p. 
464, f. 46 (Ldand’s original hemg mutilated at this place). Heame 
misprioted the hmua " Spreawel,” and thus set all Wycliffe’s hio- 
graphers on a search after a vox nihili. 

* See a document of 1326 printed in the appendix to -the Fourth 

of the ESstorical Manuscripts Commission, p. 442 9q Pro- 
■vision for theological study -was made hy the benefaction of Sir Philip 
Somerville in 1340 (Lyte, BisL qfthe Vmv. qf Osqford, p. 164, 1886) 

* Hence arose the comman. mistake, -which was repeated so lately 
as in Mfiman’s Sid. of iMin Chridianity, bk, zlii. oh. -vi,, that 
Wycliffe began his university career at Queen’s College. It is indeed 
open to question whether this be not yet another John Wycliffe , see 
Mr H, T. Riley’s remarks in the ^ond Report of the Historical 
Mannsonpts ComToiasion, appendix, p 141 sg, - 



W Y 0 L I F F E 700 


Some years indeed before tMs time be bad thrown himself 
publicly into the defence of what had become the national 
resistance to the papacy at Avignon, closely associated 
as the latter was with the interests of France. He bwi^ 
entered the service of the royal court, and apparently as 
king’s chaplain (“peculiaris regis clericus ”) had published 
a tract, Ddermv/iatio quondam de Bomimo, in support of 
the action of parhament in 1366, when it repudiated the 
tribute due to the pope. The tract is of interest, not only 
becar^e it contains the first trace of the writer’s special 
doctrine of “dominium” or lordshvp (adjusting the 
spiritual relation to a feudal framework), but also because 
it shows the line of thought by which Wychfie’s positioa 
became determined in a sense hostile to the papal system. 
It was not at the outset dogmatic but political elements 
in it which provoked his censure. He disputed the right 
of the spiritual power to interfere in temporal mattery 
and was gradually led on to deny the lawfulness of any 
temporal possessions of the church, and thus to become 
the common enemy of the beneficed clergy and of the 
endowed monks ; with the friars he was at present on 
friendly terms. Wyclifie thus drew from Bichard Fitst- 
Ralph, archbishop of Armagh, whose instruction he may 
have personally followed m his yonth,^ his doctrine of 
“ dominiui]^” which the latter had employed against the 
friars and in favour of the endowed clergy ; while at the 
same time he combined it with the doctrine of the 
excellence of “evangelical poverty” which he derived from 
William of Ockham and the tradition of the Spiritual 
Franciscans nearly half a century earlier. Wycliffe’s 
position may appear paradoxical j but in truth he made a 
s^eetion from the discordant views, and built up a con- 
sistent theory of his own, of which the sahent principles 
were (1) that sin deprived a man of all right to possess 
anything, (2) that all property shonld be held in common; 
(3) that the spiritual power is entirely separate from the 
civil, amd thus (4) that, should it overstep its bounds and 
come into cont^t wiiii temporal concerns, it becomes 
thereby subject to civil jurisdiction; (6) that the church 
should hold no property ; (6) that excommunication is of 
no effect unless justified by the sin of him against whom 
it is directed ; and (7) that in no case should it be pro- 
nounced for any offence connected with temporal affairs. 
These views are expounded in Wycliffe’a several treatises 
De BovdniOy which were written some time before 1377 
and probably not long after 1370, though their precise 
date has not yet been established.® 

Plainly such a writer was likely to be useful to the 
court, where John of (Jaunt was now supreme, — especially 
since Wydiffe enjoyed the reputation of an unmatched 
profi-cien^ in the scholastic learning of his day. On the 
7th April 1374 he was presented by the crown to the 
rectory of Lutterworth, in Leicestershire, which he held 
until his death ; and on the following July 26th he was 

^ AroTiliialiop PitzBalpli liad been a fellow of BalEol College, and 
W4s vice-chanc^or of the nnivemty in or about 1338 (A. & Wood, 
Oxon.} 21, ed Gutch, 1790). Hia work, on whicb Wycliffe 
mai n l y based Ms theory, is entitled Paupene Salvatoria, and exists 

only in mannsompt ; but Mr R. L Poole is preporing'the greater 
part of it for publication. An old legend makes Wycliffe take part 
in the arohhishop’s controTarsy with ttis friars so early as 1360. It 
was suspected hy Eobert Vaughan, and then denied by Shirley. He 
further researches of Dr Lflchler have placed the late date at wMch 
Wydiffe began his opposition to the friars on a sure foundatton. , and 
the fact has been confirmed decisively hy the pnbhcation of the St 
Albans Chronicon AnffUa, by Zlilr E, M. Thompson, in 1874 (see pp. 
116^ 118), and more recently by that of the reformer’s earher Latin 
works. 

9 It ia uniformly assarted that Wydiffe fell into heresy after his 
admission to the degree of doctor (Fasc. Zvs. , p. 2). The process about 
Oaaterhury Hall makes the warden B D m 1867 or 1868 (Lyte, p. 
252, n. 5), — so tlwt if ha he the reformer we have an approzimate 
ienniwuo a gMO for his Inception. 


nominated one of the royal ambassadors to proceed to 
Bruges to confer with the papal representatives on the 
long-vexed question of “provisions.” The rank he took is 
shown by the facts that his name stands second, next after 
that of the bishop of Bangor, on the commission, and that 
he received pay at the princely rate of twenty shillings 
per diem. The commission itself was appointed in con- 
sequence of urgent and repeated complaints on the part 
of the Commons, but the negotiations were practically 
fruitless ; the king had on interest in keeping up the 
system of papal provisions and reservations, and it could 
hardly be expected that any concessions tiiat might be 
^med by his commissioners would imply more than a 
temporary compromise or an illusory advantage. Yet it 
is possible that the real result of the negotiations is to be 
found, not in the formal stipulations, but in certain articles 
not then committed to wntmg which were laid before the 
English parliament in February 1377. 

Some time after his return Wycliffe was given the pre- 
bend 5f Aust in the collegiate church of Westboiy-on- 
Trim, which he held but a short time, the confirmation of 
his appointment (November 6, 1376) being followed withm 
a fortnight hy the grant of the benefice to another person. 
Henceforth he lived mainly at Lutterworth and Oxford, 
m a k in g, however, frequent and, as it seems, prolonged 
visits to London from time to time. He assumed the 
position of a popular preacher there, and delighted an 
audience already sufficiently disaffected towards the rich 
and powerful clergy. He was also closely allied with 
John of Gaunt, who welcomed him as an instrument 
towards his design of humbhug the church. Wycliffe 
mdeed expressly refused to affirm that it was in such a 
condition as to deserve spoliation ; but when to thia he 
added that the decision was the affair of statesmen, 
“ pohticorum qui intendunt praxi et statui regnorum ” 
(Be CivUi Bominto, i. 37, p. 269), it is plain that his theory 
might readily commend itself to the duke, while ^e 
proviso could only increase the hostility towards him of 
the endowed clergy. For some years he was suffered to 
spread his doctrines without hindrance. The archbishop 
of Canterbury, Simon Sudbury, had no mind to proceed 
against him until at length the pressure of the bishops 
compelled him to summon the dangerous preacher to 
appear before the bishop of London and answer certain 
charges laid against him. The nature of these accusations 
is not stated, but their purport can hardly be doubtful. 
On the 19th February 1377 Wycliffe made his appearance 
at St Paul’s. He was accompanied by the duke of 
Lancaster, by Lord Percy the marshal of England, and by 
four doctors of the four mendicant orders. t Iir trial, 
however, came to nothing; for, before Wycliffe could open 
his mouth, the court was broken up by a rude brawl 
between Ms protectors and Bishop Courtenay, ending in a 
general riot of the citizens of London, who were so much 
enraged by the insult to their bishop in his own cathedral 
church — coming as this did at the same time as a serious 
attempt at an invasion by the duke iu parliament of their 
civic liberties (Chron. Angl.^ p. 120) — that they would 
have sacked his palace of the Savoy had not Courtenay 
himself intervened. 

Wycliffe had escaped for the time, hut his enemies did 
not rely solely on their own weapons. Probably before 
this they had set their case before the pope; and towards 
the end of May five bulls were issued by Gregory XI , 
who had just returned to Borne from Avignon, eondemning 
eighteen (or in other copies nineteen) “ condusions” drawn 
from Wydiffe’s wntinga All the articles but one are 
taken from his first book Be CivUi Bominioy the recent 
publication of which shows the charges to be honestlj 
made and the quotations to be entirely free from anj 
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suspicioxv of unfaimesB. The bulla truly stated Wycliffe’a 
iutellectuai lineage j he was following in the error of 
Harsiglio of Padua; and the articles laid against him are 
coBcemed entirely with questions agitated between churdi 
and state — ^howfar ecclesiastical censures could lawfuEy 
affect a man’s civil position, and whether the diurch had 
a right to receive and hold temporal endowments. The 
balls were addressed (May 22) to the archbishop of 
Cknterbnry and the bishop of London, the university of 
Oxford, and the king. The umversity was to take 

Wycliffe and send him to the prelates ; the latter were | 
then to examine the truth of the charges and to report to 
the ]^p6, Wycliffe being meanwhile kept in confinement, i 
The execution of the papal bulls was impeded by three 
separate causes, — ^the king’s death on the 21st June , the 
tardy action of the hiahops, who enjoined the university 
to maia a report, instead of simply sending Wychfie to 
them ; and the unwillingness of the university to admit 
external authonty, and, above all, the pope’s right to order 
the imprisonment of any man in Englamd. The con- 
vocation, indeed, as the St Albans chronicler ^ states with 
lamentation, made serious objections to receiving the bull 
at all ; and in the end it merely directed Wychffe to 
keep within his lodgings at Black Hall for a time. 

If the univeraity was disposed to favour the reformer, 
the (Government was not less so. John of (Gaunt was for 
the moment in retirement ; but the mother of the young 
king appears to have adopted his policy in church a&iirs, 

she naturally occupied a chief position in the new 
counciL As soon as parliament met in the autumn of 
1377 Wycliffe was consulted by it as to the lawfulness of 
prohibitiag that treasure should pass out of the country 
in obedience to the pope’s demand Wyclifie’s affirmative 
judgment is contained in a state paper still extant ; and 
its tone is ptiin proof enough of his confidence that his 
views on the main question of church and state had the 
support of the nation.^ Indeed he had laid before tins 
same ^liament his answer to the pope’s bulls, with a 
defence of the soundness of his opinions. His univeraity, 
moreover, confirmed hk aigument ; his tenets, it said, were 
true orthodox), thon^ their expression was such as 
to admit an incOTrect interpretation. But Wycliffe was 
still bound to clear himsdf before the prelates who had 
stunmoned him, and early in 1378 he appeared for this 
purjwwe id. the chapd dE Lajnbeth Palace, His written 
dfilence, expressed in some respects in more cautions 
hn^oage than he had previously used, was laid before the 
couarilj Imt its amdcta. was rudely interrupted, not only 
by an inroad of the London citizens with a crowd of the 
rabble, but also by a messenger &om the princess of Wales 
enjoining them not to pass judgment against Wychffe; 
and thus a second time he escaped, either without sentence, 
or at most with a gentle reguest that he would avoid dis- 
cussing the matters in question. Meanwhile his *^pro- 
testatio ” was sent on to Borne. 

In the autumn of this year WycHffe was once more 
called upon to prove his lo^ty to John of Gaunt. The 
duke had violate the sanctuary of Westminster by smiding 
a bami of armed men to seize two knights who hod taken 
refnge there. They resisted, and one of them was killed. 
After a while the bishop of London excommunicated ail 
concfflcned in the crime (excepting only the king, his 
mother, and his uncle), preached against the oulprite 

i "When he says that the hull was only received at Oxford shortly 
hefote Chnstdsas, he is {^patently oonfounding it with the prelates' 
mandate^, whtoh ta dated December 18 (Lewis, appendix xvii.)— . 

p* 1^^* ^ 

* In one text of this document a note is appended, to the ef^ that 
the oonndl enjoined sSenoe on the writer as tcmddhg the matter therein 
contained (J^isdouti Zmmionm, p, 271}. if tme, was appar- 
ently a measure of prectcution. 
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publicly at St Paul's Cross. The duke, fearing the anger 
of the Londoners, arranged that the ensuing parhament 
should be held at a safe distance, at Gloucester, and, it 
was rumoured, proposed to bring before it a sweeping 
scheme of spoliation of church property. Wycliffe was 
required to write an apology for the duke’s actions at 
Westminster. His paper, which is still preserved, and 
forma part of the De ^cdesia, seeks, without excusing the 
homicide, to lay down the limits within which the privilege 
of asylum is permissible, and maintains that the duke was 
Tight in invading the sanctuary iu order to brmg escaped 
prisoners to justice. But the duke’s whole behaviour 
seems to have been high-handed, and Wycliffe can with 
difficulty be excused from a charge of subserviency to his 
patron. 

The year 1378 forms a turmng point in Wycliffe’s career. 
The schism in. the papacy caused by the election in 
September of Clement VU. m opposition to Urban VL 
slowly decided Wycliffe towards a more revolutionary 
attitude with raspect to the Eomau see, a power which 
he now convinced himself was at the root of the disorders 
of the church. He set ou foot an active propaganda, 
choosing the two special means of sending fortii his 
” poor ” or “ simple priests ” to preach pure doctrine 
throughout the country, and of making the first complete 
English version of the Bible. This latter work was mainly 
executed by Wychffe himself, but his friend Nicholas 
Hereford did part of the Old Testament. Afterwards the 
whole was revised by John Purvey, who assisted Wycliffe 
in his parish duty at Lutterworth, and fi.mshed his edition 
probably not long after the reformer’s death. Most 
existing copies are of the latter redaction, which is printed 
m parallel colunms with the older one m the great edition 
of the version edited by J. Porshall and Sir F. Madden 
(Oxford, 1851). Wycliffe’s translation of the Bible, and 
still more his numerous English sermons and tracts, 
establish his now undisputed position as the founder of 
E^lish prose writing. 

Wycliffe’s itinerant preachers were not necessarily 
intended to work as riv^ to the beneficed clergy. The 
idea that underlay their mission was rather analogous to 
that which animated Wesley four centuries later. Wycliffe 
aimed at supplementing the services of the church by 
regular religious instruction in the vernacular , and his 
organization included a good number of men who held or 
had held respectable positions m their colleges at Oxford. 
The influence of their teaching was soon felt throughout 
the country. The common people were rqjoiced by the 
plain and homely doctrme which dwelt chiefly on the 
simple " law of the gospd, while they no doubt relished 
the denunciation of existing evils in the church which 
formed, as it were, the burthen of such discourses. The 
feeling of disaffection against the rich and careless cler^, 
monks, and friars was widespread but undefined. Wycliffe 
I turned it into a definite channel (he was now persuaded 
I that the fnars were as had as the monks) ; he insensibly 
passed from an assailaat of the papal to an assailant of 
the sacerdotal power , and in this way he was led to reject 
the dktinctive symbol of that power, the doctrine of tran- 
Buhstantiation. It was in the summer of 1381 ^ that 
Wycliffe propounded at Oxford a set of theses, substituting 
for the accredited doctrine of the church one which 

* This IB the date givea in the ^a^devhZiscmuirmi, "Wood, how- 
ever, makes Barton chancdlor in 1880 and 1882, But tI "Wycliffe’s 
har^ was flisfc pnt forth In the latter year there seems to be hardly 
time for the condemnation and then for the archbishop’B STunmons to 
the London oonndl in May. It is safest therefore to leave the date 
of the JPuoietth ZusatUonm nndiatnrbed. The Peasants’ Bevolt in 
Jxme 1881, and the nrarder of Arohbidiop Budbury, may snjficieatly 
aoconnt ftjr the interval between the Oxford and the London pro*- 
oeediDge. 
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allowed the real presencse of Christ in the consecrated 
elements, but denied any change of substance, a doctrine 
practically undistmguishable (unless by its scholastic form) 
from the modern Lutheran doctrine. The theologians of 
the university were at once roused. The chancellor, 
William Berton, sat with twelve doctors (half of whom 
were friars), and solemnly condemned the theses; WyclifEe 
appealed to the king, and John of Gaunt hastily sent down 
a messenger enjoinmg the reformer to keep silence on 
the subject. 

The condemnation at Oxford was almost immediately 
followed by the Peasants’ Eevolt, with which it has been 
supposed that WyclifEe had something to do. The only 
positive fact implicating him is the confession of one of 
its leaders, John Ball, that he learned his subversive 
doctrines from WyclifEe. But the confession of a con- 
demned man can seldom be accepted without reserve , and 
we have not only the precise and repeated testunony of 
Knyghton that he was a “ precursor ” of WychflEe, but also 
documentary evidence that he was excommunicated as 
early as 1366, long before Wychffe exposed hunself to 
ecclesiastical censure. WyclifEe in truth vras always careful 
to state his communistic views in a theoretical way ; they 
are confined to his Latin scholastic writings, and thus 
could not reach the people from him directly. At the 
same time it is very possible that his less scrupulous 
followers translated them in their popular discourses, and 
thus fed the flame that burst forth in the rebellion. 
Perhaps it was a consciousness of a share of responsibility 
for it that led them to cast the blame on the friars. 
In any case WychfEe’s advocates must regret that in all 
his known works there is only one trace of any repro- 
bation of the excesses that accompamed the outbreak. 

In the foUowmg sprmg his old enemy William Courtenay, 
now archbishop of Canterbury, resolved to take measures 
for stamping out Wycliffe’s crowmng heresy. He called 
a provincial council at the Blackfriars in London, which 
assembled on the 21st May 1382, and sat with intervals 
until July. The council was met by a hardly expected 
manifestation of university feehng on WychfFe’s side. 
The chancellor and both the proctors stood by him. They 
allowed a Wyclifi0.te sermon to be preached before the uni- 
versity on ^eension Day. The archbishop’s commissary 
compiained that his life was not safe at O^ord. StiU no 
steps were taken to bring Wyclifife to judgment. Twenly- 
four articles extracted from his works were condemned ; 
some of his prominent adherents were imprisoned until 
they recanted; the university officers were soon brought 
to submission, but WychfEe himself remained at large 
and unmolested. It is said indeed by Knyghton that at 
a council held by Courtenay at Oxford in the following 
November WyclifEe was brought forvrard and made a 
recantation ; but our authority fortunately gives the text 
of the recantation, which proves to be nothing more nor 
less than a plain English statement of the condemned 
doctrine. It is therefore lawful to doubt whether WyclifEe 
appeared before the council at all, and even whether he 
was ever summoned before it. Probably after the over- 
throw of his party at Oxford by the action of the Bhw^- 
friars council WyclifEe found it advisable to withdraw 
permanently to Lutterworth. That his strength among 
the laity was undimmished is shown by the fact that an 
ordinance passed by the House of Lords alone, in May 
1382, against the itinerant preachers was annulled on 
the petition of the Commons in the following autumn 
In I^ndon, Leicester, and elsewhere there is abundant 
evidence of his popularity. The reformer, however, was 
growing old. There was work, he probably felt, for him 
to do, more lasting than personal controversy. So in his 
retirement he occupied himself, with restless activity, m 


writing numerous tracts, Latin and English, as well as one 
of his most important books, the Tinalogm In spite of 
a paralytic seizure which came upon him in 1382 or early 
m 1383, he continued his labours. In 1384 it is stated 
that he was cited by pope Urban YI. to appear before 
him at Borne , but to Borne he never went On the 28th 
December of this year, while he was hearing mass in his 
own church, he received a final stroke, from the efEecta of 
which he died on the New Year’s eve.^ He was buried 
at Lutterworth ; but by a decree of the council of Con- 
stance, May 4, 1415, his remains were ordered to be dug 
up and bm’ne4 an order which ■was carried out by Bishop 
Fleming in 1428. 

At this distance of time Wycliffe’s reputation is still a battle- 
ground of parties. By those who uphold the indefeasible sanctity 6t 
church property, the exemption of the church from all control or 
ovennght on the part of the state, or yet more the apostolic pre- 
rogative of the Eoman see, his political doctrine is judged as 
revolutionary, sacnlegious, and heretical His denial of tran- 
substantiation is conceived to imply a base hypocrisy m his con- 
tinued discharge of priestly functions; but they who maintain 
this argument would beai ni mind that the office of the moss is 
older than the doctrine of transuhstantiation, and a man cannot be 
fairly accused of dishonesty in nsmg words lu a sense at all events 
nearer that in which they were ongmally written. A sober study 
of 'Wycliffe’s life and works justifies a conviction of his complete 
smcenty and earnest striving after what he believed to be ngbt. 
If he cannot be credited (as he has been by most of his biographers) 
with all the Protestant -virtues, he may at least claim to have dis- 
covered the secret of the immediate dependence of the individual 
Christian upon God, a relation which needs no mediation of any 
priest, and to which the very sacraments of the church, however 
desirable, are not essentially necessary "WTien he di voices the 
idea, of the church from any connexion with its official or formal 
constitation, and conceives it as consisting exclusively of the 
righteous, he may seem to have gone the whole length of the most 
radical reformers of the 16th century. And yet, powerful as was his 
influence in England, it was but transient, and withm forty years 
it was nearly extinct His true tradition is to be found not m his 
own country but in Bohemia, where his works were eagerly read 
and multiplied, and where his disciple John Huss, -with less onglu- 
ahly but greater simplicity of character and greatOT spmtual force, 
raised Wycliffism to the dignity of national religion. To Huss, 
whose works are to a great extent a cento of extracts from'Wyclifl’e, 
Luther owed much; and thus the spirit of the English teacher 
had its influence on the reformed churches of Europe. 

The documenta^ xnaiedola for Wycllffe's blogiapUy are to be found In Jobn 
Lawla's Lift and Suffiertngt of f Witlif (jaesv ed , Oxford, 1820), whlcb. contains 
a valuable appendix of fllustratlve papers and records, Foxe’s Adi and Monu- 
ments, voL Ul., ed. 1865, -vrith app , Forsball and Madden’s preface to the W>cli£fo 
BiWe, p vlL note, Oxford, T851 ; W. W Shirley’s edition of the Fcueteuli Zitani- 
orttm probably the work of Thomas Netter of Walden), 1863 , and H T. Bliey s 
notices In the appendices to the Second and Fourth Rejports of the mstorleal 
S^uscripts Commission. Amonj' contemporary records the recently discovered 
narrative of a monk of St Alhons— a bitter opponent of John of Gaunt— is of 
conspicuous value ; It was published under the title of Chroniem Anglia, bj 
Mr E. M. Thompson, 1874. Of this the account In WaMngham’s Mistoria 
Anglicana (ed H T JBiley, 1863, 1864) Is mainly a modified version Xnyghton, 
who wrote Ds Eventibus Anglim at Leicester In the heart of what may be 
called the WycUffe countiw, is very well Informed os to certain passages In the 
reformer’s history, thoush his chronology Is extremely faulty (printed In 
Twysden's Mist. Anglic Sa-iptores Decern, 1662). There axe valuable notices also 
In the contlnaation of the Eulogium Sutoriarum (voL Hi., ed. F. S Haydon, 
1863), In the Chronicle of Adam of Oak (ed E. iVL Thompson, 187^, and In more 
than one of the continuations of Hlgden For the study of Wyclme's theology 
the controversial works of Wodefurd and Walden are Important, but must 
necessarily be used with caution 

Of modem biographies that by Dr O Y, Lechlei (/ohcam wn WkHif und die 
Vorges^ichte der Eeformatton, 3 vols^ Lelpsic, 187S, partial EngL trons., by P 
Larimer, 1878, 1881, and 1884) Is by far the most comprehensive , It includes a 
dfitsded exposition of the reformer’s system, based to a conslderihle extent on 
works which were then unpublished. Shirley’s masterly Introductfam to the 
Fasdatli ZiseatioruTa, and Mr F D Matthew’s to his edition of English Worls 
of W^dif hithet to mprinted (1880) as well as Mr Creighton’s Eistory of the 
Papacy during the Period of the Information, voL 1 , 1883, and Mr H. C Mox- 
weU Lyte’s accoimt m his Eistory of the EnioersUy of Oaford (1886), add to or 
correct onr stock of biographical nuiteriala, and contain much valuable crlticlam. 
WycUtfe’s political doctrine la dimussed by Mr R L. Fools (Jtfustrations of the 
Eistory of Mediantd , Thought, 1884) ; and his relation to Huss Is elabor^^v 
demonstrated by Dr J Laseitb (Eus und Wielif, Prague, 18S4: also EngLtrans ) 

Wydlffe's works are enumerated In a Catalogue by Shirley (Oxford, 1866) The 
following are publlfhed — A Latins — De Officio Pasloralt, ed. Q V. Leihler, 
Lelpsic, 1868 ; Trialogus, ed. G- Y. Lechler, Oxford, 1869, portions of the Summa 
in Thedlogia, vis , De CivUi Domiaio, 1 , ed £. L Poole, 1886, and De Eedesta, 
ed J LosetBi, 1886; De Benedieta Ituamatione, ed. E. Harris, 1886; Dialogue 
sioa Speculum Eeelesia Mlitaniis, ed, A. IS" Pollard, 1886; Bermones, ed. J. 
Losertb, 3 vols., 1887-88; Polemical ^racU, ed. B. Bnddensleg, 3 vols., 1^, 
De Oompositione Eominis, an early work, ed. E Beer, 1884^ An hut the first 
two of mese axe issued by the Wyculf Society, which was founded In 1882 for the 
purpose of pnbllahl ng all the reformer's nnaBted works. 

^ Of Wyclifle’s petsonal appearance vre know hardly more than that 
he -was a spare man with frr^ healtL Hone of the existing portraite 
of him is contemporary. 
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B. Etiffltti.— Select JSttnJith TTorts, fit T Arnold, 8 vols., 1869-71, and Englith I 
ITflritiMttertottnprtntetetF D Matthew, 188(1 (dileflyaennoM and shcnrttau^ 
of many of which the anOieiiticitylnincertafai. TSalFictri (a B remDerg,l64t re- i 
ptoted Oxft^ 1828) Is not incdnaed In either of these coUections (B. L. -P ) 

WYCOMBE, Hioh Wtoombe, or Chipping Wyoonbb, 
a TTi Tinii^i pftl boroughi and market-to'wii of Bucka, is situ- 
ated in the Talley of the Wyck and on a branch of the 
Great Western Railway, 29 miles weat'Uorth-west of 
London, 25 south-east of OrforcJ, and 10 north of Maiden- 
head. Notwithstanding many additions to the town 
within recent years, it still retains many evidences of 
antiqmfcy, inclu(3ing several mediaeval buildings. The 
parish (iorch of .Ml Saints, the largest in the county, 
was rebuilt in 1273 by the abbess and nans of Godstowei, 
Oxfordshire, on the site of an earlier Norman stractnre, 
and underwent extensive reconstruction in the beginmug 
of the 15th century. The present western tower, 108 feet 
in height, was completed in 1622, and adorned with 
pinnacles in 175S. The style of the hiulding is now 
Early English with Decorated and Perpendicnlai addi- 
tions. The interior underwent extensive restoration in 
1874, under the direction of the late G. E. Street, and 
the restoration of the exterior is at present (1888) m 
progress. For the grammar school, founded in 1566 
by the mayor and burgesses of Wycombe, and now 
under the direction of the charity commissioners, a hand- 
some new building was erected in 1883. The remains of 
the Norman haU of St John the Baptist, incorporated in 
the old school building^ with its (^pel in the Early 
English style, adjoins the new building. The other princi- 
pal public bttddi^ are the guild-hall, originally erected by 
the earl of Shelburne iu 1767, and altered and improved in 
1869^; the literary institate, 1854; thehree library, pet- 
manehtly endowed by a subscription of the town^ople 
after the premises had been presented by J. 0. Griffiths ; 
the High Wycombe hospital, establish^ in 1875 ; the 
shambles, erected in 1761 on the site of the old hog 
market; and the South Bucks auction mart, 1887. Some 
remains stiU exist of Deeborongh Castle, supposed to have 
been erected for defence agamst the Danes. There are a 
number of almshooses, incdnding those of Queen Ehzabelh, 
endowed in 1563 out of the revenues of the dissolved 
fraternity of St Mary. In 1797 a military collie was 
established at Wycombe whidi was transferred to Fam- 
Imta and the junior department to Sandhurst lu 1812 
and 1813. The lE^gmore gardens were presented to 
^e town by J, O. Griffiths in 1877 as public pleasure- 
grounds. There is a common pasturage, 30 acres in extent, 
chllad the Bye, Formerly lace and strawplait making 
were the Bta|>!e industries, but they have been superseded 
bjr chair-making, which of late years has greatly increased, 
the number of cffiairs made annnally now amounting to 
over millions. The rise of the iudnstiy was dne to the 
beech-woods in the neighbourhood ; but, in adffitioa to the 
cane and rush-bottomed chairs, for which th^e woods 
supply the frames, chairs of a finer kind are now also 
made from walnut, cherry, and other more valoahle woods. 
There are also flour and paper mflla. The borough, which , 
is divided into tbreo wards, is governed by a mayor, six 
aldermen, and eighteen councillors The poptilation of j 
the municipal borough in 1871 (area then 122 acres) ms j 
4811; iu 1880 ^e area was extended to 400 acres, and 
the population in 1881 was 10,618* The population of 
the pamamentary borough (area 6395 acres), which existed 
till 1885, was 10,492 in 1871 and 13,164 in 1881, 

From A© dhaia(}ter of Boman remains found at Wycombe it 
aeems to have been an important Roman station. By the Baxons 
a Ibrtress «I1(^ Deabrnniigli oasdo was erected for its defence. At 
the Conquest it was a borough toiro, and was then held by Robert 
Doily or Doyl^. In. tlw 0ta year of JEdward L it revefted to the 
crown. The inoo^iation of the borough is ascribed to Henry 
I. From the 28th of Edward L it retomed two membem to 


-W Y 0 

parliament, but in 1887 the number was reduced to one, and in 
1886 it was merged in the South or Wycombe Division of the 
county Camden, writing in the hegmning of the 17th centniy, 
says of it, “This town for largeness and beauty compares with the 
best in the county, and as it is governed by a mayor la justly pre- 
ferred to the rest.” During the Civil War it was the scene of a 
Htnrmish between Prince Rupert and the Parliamentarian forces, m 
which the latter ware defeated. 

See Pnrket'8 AiUigititiet of Wveombe, 1878 

WYNTOIW, AminEW op, a Scottish monk who 
flourished at the beginning of the 16 th century, was 
the author of the Orygymk OrcmyUl of Scotlarid. The 
chronicle which is in verse and has some historical value 
from the use made in it of the St Andrews registers, is 
called “original” because it begins with the beginning of the 
world, the second chapter giving an account of the creation 
of man. The history of Scotland is brought down to the 
death of Robert III. in 1406. Of the chromcler himself 
nothing is known except what he tells us in his prologue, 
namely, that he was a canon regular of St Andrews, anil 
pnor of Serfs Inch in Lochleven. The chronicle has been 
twice carefully edited and annotated, — ^by Macpherson in 
1795, and by David Lamg in 1872-79. 

WYOMING, a Territory of the Dnited States, is Plate 
nearly rectangular in shape, having as its boundaries 
the 41st and 46th parallels of N latitude and the 27th 
and 34th meridians west of Washington. South of it 
are Colorado and Utah, on the west, Dtah, Idaho, and 
Montana; on the north, Montana; and on the east, 
Dakota and Nebraska. The area is 97,890 square miles. 

The surface is greatly diversified. Its mean elevation is Moun- 
great, being probably uot less than 6400 feet The low- 
est portions of the Territory are along the northern and 
eastern borders, where in several places the surface is less 
than 6000 feet above sea-level, while its highest points 
exceed 13,000 feet. By far the greater part consists of 
h^ plains, which ore broken by numerous mountain ranges 
and liiigM, which form parts of the Rocky Mountain system. 

This syst^ enters the Territory in the south-eastern part, 
and traverses it in a north-west direction. On the south 
it consists of three members, the Laramie range, which is 
crossed by the Union Pacific railroad at Sherman, and 
the Medicine Bow and Park ranges, which separate 
branches of the North Platte river. These ranges mn out 
and M down into the plain in the soulihem part of the 
Territory, leaving for 150 miles a broad flat plateau to re- 
present the Rocl^ Mountain system. The ill-defined sum- 
mit of this plateau forms the parting between the waters 
of the Missouri and Colorado, Eastward this plateau 
slopes to the Great Plains, and westward to the Green 
river basin. The Union Pacific Railroad traverses it, and 
iiierefore the traveler upon this road sees httle of the 
Hocky Mountains except at a distance. Farther north 
tlie mountmns rise again from this plateau in several 
ranges. The principal of these is that known as the Wind 
River range, which in a sense is continued northward 
beyond the northern boundary of the Territory by the 
Abaaroka range, The former contains the moat elevated 
land in the Territory, its highest peak being Fremont’s, 
with an elevation of 13,790 feet. The latter range is in 
ita southern part a great volcanic platean, elevated 10,000 
to 11,000 feet above the sea, while farther north it is 
er<)ded into very rugged mountaiu forms. About the 
point where these ranges join, there is a confused mass of 
mountains of great breadth and considerable height. In 
tiiis elevated mass rise streams flowing to the Atlantic, 
the Gulf of California, and the Pacific. The highest peaks 
of these mountains are those known as the Three Titona, 
the mart elevated of wHcjh, Mount Hayden, has an 
aititude of 13,691 feet. East of the Wind River and 
Absarofca ranges anij separated from them by the valley 
of the Wind River and ihe Big Horn basin, is the range 
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known bs the Big Horn Mountains, which is reputed to 
contain peaks having an altitude of 12,000 feet. These 
ranges form, the backbone of the Territory. Eastward 
from the Big Horn and Laramie ranges stretch the plflina 
in an almost unbroken expanse, gently sloping to the 
eastward from an altitude of about 6000 feet at the base 
of the mountams, while south-west of the Wiiid Eiver 
range is spread tiie expanse of the Green river basin, 
through which flows the principal fork of the Colorado. 

Rivers The drainage system of Wyoming is somewhat complex. 
While the mountainous regions are well watered by 
numerous streams, the broad valleys and the plains are 
poorly supphed with streams. Many of those which flow 
full in the mountains during the entire year run dry 
in summer upon the plains None of the streams are 
navigable. The eastern three-fourths of the Territory is 
drained by the tributaries of the Missouri to the Atlantic. 
Of this area the ISTorth Platte drams the southern portion 
of the Rocky Mountain system, together with a large part 
of the plains lying north and east of it Farther north- 
ward and eastward the plains are drained by the Cheyenne 
river. The eastern face of the Big Horn mountains is 
dramed by the Powder and Tongue rivers, while from its 
western slopes, and from the eastern slopes of the Wind 
Eiver and Absaroka ranges, the Wmd Eiver, known lower 
down in its course as the Big Horn, collects the waters. 
The Yellowstone, heading in the confused mass of moun- 
tains about the north end of the Wind Eiver range, flows 
northward through a beautiful lake, draining the west 
slope of the Absaroka range. The Snake, or « Mad ” river 
of the early explorers, heading in the same mass of 
mountains, flows south-westward to seek an exit from 
them, whfle the Green, whose sources are in the same 
elevated country, drains the west slope of the Wind Eiver 
range, and flows southward through the broad sage-covered 
expanse known as the Green river basin. In the south- 
west comer of the Territory is a small area drained by 
means of Bear river into Great Salt Lake. 

Geology. The geological stracture of Wyoming is even more 
comphcated than its surface features. In the north- 
western comer is an area in which volcanic action, as 
represented in hot spring and geysers, is still aJive, while 
the evidences of volcanic action upon a tremendous scai^ 
in recent geological time, are seen m the form of sheets of 
lava and volcanic breccia, which are spread over the land, 
and from which mountain ranges have been carved. Most 
of this region is comprised in the Yellowstone Hatiokal 
Paek (y.-y,), which has been set apart from settlement by the 
general Government. Many of the mountain slopes show 
a succession of the stratified formations, from the Triassic 
downwards through the series. The plains region is mainly 
floored by Tertiary and Cretaceous formations, as is also the 
case with the higher plateaus and with the Green river basm 

Jarina. The native fauna of Wyoming resembles that of the other north- 
west Tcmtoriea. The larger quadrupeds, which were formerly very 
abundant, and which are now not nnfrequently to be met with, 
are the grizzly, black, and cinnamon hears, the North AmerieaiL 
panther, the elk, the moose, two or three species of deex^ and the 
antelope Upon the plains are seen the ^ey wolf and the coyote, 
the jack rabbit, the prairie dog, and the gopher. The buffiilo, 
whi^ was formerly ^emely abundant upon the plains, is now 
practically eitmct 

Ilora, The eastern plains are mainly grass-covered, but as one ^es 
westward the grass gradually diaappeam, and »ves place to artenuaia 
and greasewood. fforests are confined almost entirdy to the 
mountains, although the high plams in the Yellowstone Park, m 
the north-western comer of the Territory, are covered with timber. 
The forests are composed of quafa'ng aqien upon the lower dopes, 
succeeded at greater elevations by pines and s^ces, the upper lunit 
of timber m tiie Territory being about 10,000 feet above the sea. 

CSimate. Wyoming has, in common with most of the western States, 
an arid ^nate. In the arable regions the rainfall is nowhm^ 
sufficient for the needs of agriculture, and irrigation is universally 
practised. The ramfall ranges in tins part of the Territory firom 


8 to 15 inches, bemg greater in the eastern part and diminishing 
westward. Upon the mountains it probably leaches, if it does not 
exceed, 80 inches annually. 

Tie temperature ranges with the elevation Upon the plains 
and plateaus and in the valleys (this comprising nearly all tlie 
habitable parts of Wyoming) the annual temperature is between 
40® and 60° F. Upon the mountams it diminishes until at an 
attitude of 10,000 feet it reaches appommately the freezing point 

At the last census (1880) the Territory contained 20,789 rnhabit- Popula- 
ants. In 1870 there were only 9118, showing an mcrease of 128 tion. 
per cent. The population is now (1888) estimated at not for from 
40,000. As in all frontier commnmties, a large proportion con- 
sists of adult males. In 1880 there were 14,162 males to 6837 
femdes. The proportion of the foreign bom was large, there being 
6850 of this class to 14,939 natives. 

TheTemtory contains eight counties .—Albany (population4826), 

Carbon (8488), Crook (289), Johnson (037), Laramie (6409), Sweet- 
water (2661), Uinta (2879), and Fremont (formed since 1880) The 
principal cities are Cheyenne, the capital, which is situated upon 
the plains, near the east base of the Laramie range (population in 
1880, 8466) ; Laramie City, near the west base of the same range 
(2696); Eawhna, upon the high platean formmg the continenm 
wateiahed (1461) ; and Evanston, in the south-west corner of the 
Temtory (1277). 

The industries of Wyoming mainly relate to the raising of cattle Cattle 
and to mining The former mdustiy is in proportion to the raising; 
number of inhabitants very large, and has been until recently ex- 
tremely profitable. He raising of cattle is corned on at slight 
expense, the cattle being allowed to range freely over the plains, 
and htfle provision is made for feeding and shelter, even in winter, 
as the loss from exposure and starvation is not sufficiently great to 
warrant the additional expense. In 1880 the number of cattle was 
retnmedas 521,218, and sheep as 460,226. In 1887 the report of the 
governor states that the number of cattle has mcreased to 768,648, 
while that of sheep has slightly dunmished, being 421,688. 

Mines of gold and silvei have been worked to a limited extent Mining, 
near the east base of the Wind River range and in the north-western 
part of the Temtory, and also at the extreme south, m the Park 
rai^e, but thorodnction is insignificant On the other hand, the 
com mmea of Wyommg are very valuable ; they axe mainly situated 
in the southern part of the Territory, at Carbon, Rock Spring, 

Ahny, and Twin Creek, on or near the Union Pacific Railroad. 

The production in 1886 was 829,856 tons, valued at $^488,066. 

As in other Temtonea, the government of Wyoming is under Govem- 
the immediate jnnsdiction of the United States, me executive and meui 
j'ndicud officers being appomted by the president. The treasurer is 
appointed by the governor. TheTerritoryhas a legislatare consisting 
of two houses, the members of which are elected by the people. 

The area of Wyoming was in the main included m the Territory Bastory, 
of Louisiana, acquirea by the United States by purchase from 
France. The western part was acquired by prior settlement, as 
was the case with Washington, Oregon, and Idaho. It was or- 
pnized as a Territory m 1868. The progress of settlement baa 
until recent years been veiy slow, owing to the inhospitable 
character of me country sdoug its southern border, traversed by 
the Umon Pacific railroad, and to the occupation by Indians of the 
more fertile districts. Latterly, as the Indians have been removed, 
settlement has progressed more rapidly. (E. G*. ) 

'WTON, Thomas (1792-1817), medallist, was born at 
Birmingham in 1792. He was apprenticed to bis father, 
the chief engraver of His Majesty’s seals, and studied in the 
schools of tie Eoyal Academy, London, where he gained 
silver medals in both the antique and the life class; he also 
obtained a gold medal from the Society of Arts. He was 
appointed probationary engraver to the mint m 1811, and 
soon after engraved his medal commemorative of the 
peace, and his Manchester Pitt medal In 1810 he was 
appointed chief engraver to the mint; but he sank into 
lU-health, and died atHnstings on September 22, 1817, at 
the age of twenty-five. 

A memoir of Wyon, with a list of his works, appeared in the 
GeniUmBBls Magamis for February 1818. His youn^ brother, 
Benjamm Wyon (1802-1858), and his nepbews, Jose^ Shepherd 
Wyon (1886-1878) and Alfred Bemamm Wyon (1837-1884), 
were also weU-known medaUists They successively held the 
appointment of chief engraver of Her Majesty’s seals, 

WYOF, William (1795-1861), medallist, cousin of 
Thomas Wyon, was born at Birmingham in 1796. In 
1809 he was apprenticed to his father, a die-sinker. 
Eemoving to London, he studied the works of Flazman, 
attended the schools of the Eoyal Academy, and gained a. 
gold medal from the Society of Arts for a copy of the headi 
XHV. — 90 
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of Ceresj ajid a second for an original group In 1816 te 
was appointed assistant engraver to the mint, and in 1828 
chief engraver; in 1S31 he was elected assodate and in 
1838 full member of the Boyal Academy. He executed 
coinages for George IV, William IV., and Queen Victona, 
tie Peninsular, Trafalgar, and Cabul medals, the William 
lY. coronation medal, and those of many learned societies. 
He died at Brighton on October 29, 1851. A memoir, 
with a list of his works, by iJ’icholas Carlisle, was privately 
issued in 1837. 

WY TTENBAOH, Daitiel Albert (1746-1890), ^ a 
famous classical scholar, was born at Bern, of a family 
whose nobility and distinction he loved to recall In par- 
taculor, he was proud of his descent from Thomas Wytten- 
bafdi, professor of theology in Basel at the end of the 15ti 
and beginning of the 16th centuries, who numbered the 
Eeformer Zwingli and other distinguished men among hia 
pupils. Wyttenbach’s own father was also a theological 
professor of considerable note, first at Bern, and then at 
Marburg. His removal to Marburg, which took place in 
1756, was partly due to old associations, for the elder 
Wyttenbach had studied there under the famous Chnstiau 
Wolf^ and embodied the philosophical principles of hia 
master in his own theological teaching Soon after the 
Wyttenbachs settled in Germany the great war broke out, 
f ynfj the region around Marburg snfiered severely, so that 
the scenes and excitement of military life must have 
powerfully affected the growth of the boy’s somewhat 
sensitive character. After a careful preliminary education, 
partly in the schools of Bern and Marburg, partly by 
private tutors^ and always under the eye of a severe but 
conscdentaons and aSectioimte lather, young Wyttenbach 
entered at the age of fourteen the university of Marburg, 
passed through a four years’ course thwe. His 
parents intended that he should become a Lutheran pastor. 
Tbe first two y^rs were given up to general education, 
principally to mathematics, “philology,” and^ history. 
Thpi professor of mathematics, Spangenberg, acquired great 
Tnflrtrtnt^A over young Wyttenbach. He Is said to have 
taught his subject with great dearness, and with equal 
firt Tf finstqfl ag and piety, often referring to God as the supreme 
who had constructed all things by number, 
measure, and weight. “ Philology ” in the German univer- 
sities of that age meant Hebrew and Greek. These two 
langoages were generally handled by the same professor, 
were taught almost solely to theological students. 
Wyttenbach’s university course at Marburg was troubled 
aho^ the middle of the time by mental unres^ due to the 
h^sdsatioii ex^rcmed over Mm by Buayan’s Pilgrim’s Pro- 
grw. Like Bunyan himself, he believed^ that he^ was 
doomed to perdition, and that he had committed the inex- 
piable sin against the Holy Ghost. The disorder vms 
cured by Spangenberg. The principal study of the third 
year was metaphysics, which took Wyttenbadi entirely 
captive. The fomrth aud last year was to be devoted to 
th^logy and Christian dogma. Wyttenbach had hitherto 
submitted passively to his father’s wishes concerning his 
career, in the hope that some unexpected occurrence might 
set him free. But he now turned avmy from theological 
lectures, and privately devoted Ms time to the task of 
deepeniB® and extending his knowledge of Greek literature. 
His father was wise enough to leave Mm to follow his own 
bent. To use Wyttenbach’s own words^ he looked up to 
eveay Greek book as a temple of wisdom. But the 
struggle for knowIe<^e was hard, and taxed all Ms powers. 
He poteessed at the as ho tells us, no more acquaint- 
anc© with Greek than hte own pupils at a later time could 
acquire from Mm during four months’ study. He was 
almost entirely without equipment beyond the bare texts 
nf the authors. Each author only yielded after a pro- 


tracted siege. But Wyttenbach was undaunted, and four 
years’ persistent study gave him a knowledge _ of Greek 
such as few Germans of that time possessed. Hia love for 
philosophy carried him towards the Greek philosophers, 
specially Plato He describes himself as walkmg^ about 
the meadows near Marburg, conning portions of his text 
of Plato, wMch he had taken to pieces for easier carnage. 
During thia period Euhnken’a notes on the Platonic lexicon 
of feU into his hands. Euhnken was for hun al- 

most a superhuman being, whom he worsMpped day and 
night, and with whom he imagined himself as holding 
converse in the spirit. Taking up the works of J^u, 
he emended them on the principles of Ruhnken. When 
Wyttenbach was twenty-two he determined to seek else- 
where the aids to study which Marburg conld not afford. 
EGs tether, fully realizing the strength of his son’s pure 
passion for scholarship, permitted and even advised him to 
seek Heyne at Gottingen. From tMs teacher he received 
the utmost kindness and enconragement, and he was urged 
by Mm to dedicate to Euhnken the first fruits of Ms 
I seholarsMp. Wyttenbach therefore^ set to work on some 
notes to Julian, Eunapius, and Aristeenetus, and Heyne 
wrote to Ruhnken to bespeak hia favourable consideration 
for the work. Before it reached him Euhnken wrote a 
kind letter to Wyttenbach, which the r^ipient “ read, 
re-read, and kissed,” and another on receipt of the Ijract, 
in which the great scholar declared that he had not looked 
to find in Germany such knowledge of Greek, such power 
of criticism, and such mature judgment, especially m one 
so young. Wyttenbach was now able with boldness^ to 
devote Mmself to tbe career of a scholar. He studied 
with ardour the works of the great scholars of the Nether- 
lands, and in his morning and evening petitions prayed 
that it might be given him to see Valckenaer and Euhnken 
in lie flesh. By Heyne’s advice, he now worked hard at 
wMch ha knew far leas thoroughly than Greek, and 
we soon find Heyne praising his pr^ess in Latin style 
to both Ruhnken and Valckenaer. He now wrote to ask 
their advice about his scheme of coming to the Netherlands 
to follow the profession of a scholar. Euhnken strongly 
exhorted Wyttenbach to follow his own example, for he too 
had been designed by his parents for the Christian mmistry 
in Germany, but had settled at Leyden on the invitation 
of Hemsterhuis. Valckenaer’s answer was to the same 
effect, but he added that Wy^nbach’s letter would have 
been pleasanter to him had it been free from excessive 
compliments. These letters were forwarded to the elder 
Wyttenbach, with a strong recommendation from Heyne. 
The old man had been Mmself in Leyden in hte youth, 
entertained an admiration for the scholareMp of the 
Netherlands, so his consent was easily won. Young 
Wyttenbach reached Leyden in 1770. According to Ms 
own description, he approached the gates of the city with 
a feeling of religious awe such as might have passed over 
an ancient visitant to Athens and the Acropofis. As he 
neared Ruhnken’s door, the words of Homer “surely there 
is some god witMn ” were in Ms mind. He was delighted 
to find the great man entirely free from the pomposity 
and assumption wMoh had made many of the German 
professors disagreeable to him. A year was spent with 
great contentment in learning the language of the people, 
in attending the lectures of the great “duumviri” of 
Leyden, and in coUatiag MS^. of Plutarch. At the end of 
1771 a professor was wanted at Amsterdam for the College 
of the Eamonstrants. By the recommendation of Euhnken, 
Wyttenbach obtained the chair, which he filled with great 
success for eight years. His loctoxea took a wide rauM. 
Those on Greek were repeated also to the students of the 
universi^ of Amsterdam (the “Athenseum”). In 1775 
a "risit was made to Paris, wMoh was fruitful both of new 
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friendsliips and of progress m study. About this time, on 
the advice of Euhnken, Wyttenbacb. began tbe issue of Ms 
Bi^lvotheca Gntyia^ which appeared at intervals for the 
next thirty years. The object professed in the preface 
was to help in rescuing classical studies from the neglect 
into which they had fallen, by creating an interest in 
new works of ment, through critical notices, embody- 
ing the results of original research by the writer himafllf . 
It was m fact a kind of critical review written by one 
man. The methods of criticism employed were in the 
main those established by Hemsterhuis, and carried on by 
Valckenaer and Euhnken, and the pubhcation met with 
acceptance from the learned all over Europe In 1777 the 
younger Burmann (“ Burmannus Secundus ”) retired horn 
his professorship at the Athenaeum, and Wyttenbach 
hoped to succeed him. When another received the appoint- 
ment, he was sorely discouraged. Only his regard for 
Euhnken and for Dutch freedom (in his own words 
“Euhnkeni et Batavse libertatis cogitatio") kept Mm in 
Holland. Eor fear of losing him, the authorities at 
Amsterdam nominated him in 1779 professor of philosophy. 
Some of his lectures given in this capacity were worked 
up for publication ; in particular a treatise on logic belongs 
to this period. In philosophy Wyttenbach never shook off 
the influence of Wolff, and the Eautians were irate because 
he failed to appreciate their master. In 1785 Toll, 
Burmann’s successor, resigned, and Wyttenbach was at 
once appointed to succeed Mm. His full title was “pro- 
fessor of history and eloquence and Greek and Latin hter- 
ature.” He had hardly got to work in his new office when 
Valckenaer died, and he received a caU to Leyden. Greatly 
to Euhnken’s disappointment, he declined to abandon the 
duties he had so recently undertaken. In 1787 began the 
internal commotions in Holland, afterwards to be aggra- 
vated by foreign interference. Scarcely during the re- 
maining tMrty-three years of Wyttenbach’s life was there 
a moment of peace m the land. He held entirely aloof 
from factions, and yearned continually after quiet and 
reconciliation. About this time two requests were made 
to him for an edition of the Moralia of Plutarch, for wMch 
a recension of the tract “De sera numinia vindicta” had 
marked Mm out in the eyes of scholars One request 
came from Ibie famous “Societas Bipontina,” the other 
from the delegates of the Clarendon Press at Oxford. 
Wyttenbach, influenced at once by the reputation of the 
university, aud by tbe bberabty of the Oxomans in 
tendering Mm assistance of different kinds, decbned the 
offer of the Bipontine Society, — very fortunately, smce their 
press was soon destroyed by the French. The fortunes of 
Wyttenbach’s edition curiously illustrate the text “habent 
sua fata bbellL” The first portion was safely conveyed to 
Oxford in 1794. Then war broke out between Holland 
and Great Britain. Eandolph, Wyttenbach’s Oxford 
correspondent, advised that the next portion should be 
sent through the British ambassador at Hamburg, and the 
MS. was duly consigned to him “ in a httle chest well pro- 
tected by pitch.” ^ter sending Eandolph a number of 
letters without getting any answer, Wyttenbach in disgust 
put aU thought of the edition from Mm, and a shudder 
ran through his frame whenever Plutarch was mentioned. 
At last, after simultaneous letters had been despatched to 
a good many delegates of the Clarendon Press, the missing 
box was discovered in a forgotten comer at Hamburg, 
where it had lain for two years and a half. The work 
was finally completed in 1806. Meanwhile Wyttenbach 
received repeated invitations to leave Amsterdam, wMch 
were refused. One came from his native city Bern, 
another from Leyden, where vacancies had been created 
by the refusal of professors to swear Eillegiaace to the new 
Dutch repubhc set up in 1796, in wMch Wyttenbach had 


acquiesced. But he only left Amsterdam in 1799, when 
on Euhnken’s death he succeeded Mm at Leyden. Even 
then his cMef object in removing was to facilitate an 
anrangement by wMch the necessities of Ms old master’s 
family might be relieved. His removal came too late in 
bfe, and he was never so happy at Leyden as he had been 
at Amsterdam. Before long appeared the ever-delightful 
Life of Damd Ruknhen, Though written in Latin, this 
biography deserves to rank high m the modern literature 
of its class. It is composed in a style that is lucid, flowing, 
and graceful, not imitated from any one ancient author, 
but (a few grammatical matters apart) such as we can 
imagine that some gifted Eoman of the classical time 
might well have struck out for himself. One of Euhnken’s 
friends called it “a Milesian tale,” partly from the fascin- 
ation of the style, and partly because the book often took 
such a wide range that Euhnken was lost amid extended 
observations springing out of Ms relation to the classical 
studies of his age. Of Wyttenbach’s Me at Leyden there 
is little to tell. The continual changes in state affairs 
greatly disorganized the universities of Holland, and 
Wyttenbach had to work in face of much detraction ; sfadl 
his success as a teacher was very great. In 1805 he 
narrowly escaped with his life from the great gunpowder 
explosion, which kiUed 150 people, among them the Greek 
scholar Luzac, WyttenbacMs colleague in the umversity. 
One of Wytt^bach’s letters gives a vivid account of tbe 
disaster. During the last years of his Me he suffered 
severely from iUness aud became nearly blind. After the 
conclusion of Ms edition of Plutarch’s Moralia in 1806, 
the only important work he was able to publish was Ms 
well-known edition of Plato’s Phsedo. Many honours were 
conferred upon Mm both at home and abroad, and in 
particukr he was made a member of the French Institute. 
Shortly before his death, he obtained the licence of the 
king of Holland to marry his sister’s daughter, Johanna 
GMUien, who had for twenty years devoted herself to Mm 
as housekeeper, secretary, and aider in his studies. The 
sole object of the marriage was to secure for her a better 
provision after her husband’s death, because as the widow 
of a professor she would be entitled to a pension. Johanna 
GMllien was a woman of remarkable culture and ability, 
and wrote works held in great repute at that time. On 
the festival of the tercentenary of the foundation of the 
university of Marburg, celebrated in 1827, the degree of 
doctor was conferred upon her. Wyttenbach died of 
apoplexy in 1820, and he was buried iu the garden of his 
country house near Amsterdam, within sight, as be noted, 
of the dwellings of Descartes and Boerhaave. 

Although his work can hardly he set on the same level as that 
of Hemsterhuis, Yalokenaer, and Euhnken, yet he was a very 
eminent exponent of the sound methods of criticism which, they 
established. These four men, more than any others after BenflOT', 
laid the foundations of Greek scholarship as it exists to-day, ^ The 
precise study of grammar, syntax^ and style, and the careful criticism, 
of texts by the light of the best manuscript evidence, were upheld 
by these s^olara m the Netherlands when they were ahnost entirely- 
neglected elsewhere on the Continent, and were only pursued with, 
partial success m England. Wyttenbach may fairly be r^aided 
as closing a great period m the history of scholarship. He lived 
mdeed to see the new birth of German, classical learning, but bis 
work was done, and he was unaffected by it Wyttenbach’s 
criticism was less ngorons, precise, and masterly, but perhaps more 
sensitive and sympatbetio than that of his great predecessoi-s in 
the Netherkuda In actual acquaintance with the philosophical 
writings of the ancients, he has probably never been surpassed. _ In 
character he -was upright and sunple-minded, but shy and retiring, 
and often failed to make himself appreciated. Hm life -was not 
passed without strife, but bis few friends were warmly attached to 
him, and his many pupils were for the most part Im enthusiastio 
admirers. Wyttenbach's biompby was written in a somewhat 
diw and lifeless manner by Mahne, one of his ]rapils, who also 
pimhshed some of hiS letters. His Opuscula, omer -than -those 
published in the BThUotheea Oriivxi, were coUentedin two vobnuee 
(Leyden, 1823). <J. S. B.) 
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X represents the Phoenician letter Samekh, to -which the 
old Ionian is singulaily close in form. This 
form is fannUar to Greek students, because it belongs to the 
alphabet that s-aperseded the alphabet of the Eubcean type 
which "was first in use at Athens, But the Eubcean form 
of the letter was + Eoehl, J.Q.A.i No. 372) ; and this 
form went with the Eubcean alphabet of Chalcia to the 
western Hellenic world, and passed in Italy into the form 
X, which survives with us. The history of the symbol in 
Italy is not, however, perfectly clear, because in "the 
extremely archaic alphabets of Ctere and Fonnello we find 
not only 4* hut also a symbol B, and this has ihe place 
of Xt in the Ionian alp^bet, whereas + stands after TJ, 
iostpiad of in its proper place, which has been thus usuqied 
hy tbia huge and otherwise unknown intruder. There 
would be no difficulty in supposing that + is only a curtailed 
portion of the fuller form, and that the two survived for a ^ 
-time side by side in the alphabet, perhaps "with some differ- j 
entiation of -value, were it not that this is inconsistent "with | 
the tiltimate derivation of the Italic alphabet from Cbalcis, 
■where the large form certeinly does not appear. The name 
X* (ksi) is clearly Greek, not, like the names of the letters 
in general, borrowed from "the Phoenician. It is ob-viously ] 
modelled upon Psi, just as Psi -was itself modelled upon PL 
The -value of the sound in Phoenician -was probably a strong 
sibilant, -with a weak guttaral preceding. Intheoldinscrip- 
Uons of the Algean felands — Thera, Naxos, (fee. — we find a 
double symbol KH (ie^ h); in Naxos -we find also XZ 
and BX (La, A«), which indicates a gutfeural breatlung 
before the s; and in old Attic inscriptaons also we find X£. 

But this same symbol X had another very different 
value in Greece from Jes, and by this "val-ue, Lc., a guttural 
aspimte, M or ek, it is familiar to Greek students under the 
nflTV>fl CM This vtJue is confined to, alphabets of the loniaii 
type In the island we fimd Kfi or KH, also at 
Thera, digraphs being employed in the same manner as 
for ks and ps. liis same guttural sound is represented 
in alphabets of the Eubcean type under the form ^ or p-, 
whi<fii; aweara naturally in the Caere alphabet, but in Ihe 
derived JHalian alphabets was retained by the Etruscan 
only. In Greece it waa found in Boeotia and the Pelo- 
ponnesoa : e.^., it appears on the tripod at Delphi set up 
by the Lac^temonians to commemorate the victory of 
But In the Ionic alphabet alone this same ^junbol 
has a totally difipormt value, to -wit, pe^ and to this value 
Greeks gave the name It is noteworthy that the 
old Attic way of -writing this doable sound 'was ^ 2. The 
origin of il^ second X and -that of its companion Y is 
veiy uncertain. The Attic writings above mentioned, and 
the ^ fl of Ther^ give colour to the idea that X and # 
may be survivals of a ruder alphabet, superseded by the 
Phoenician, -with the values H mdp. On the other hand, it 
does not seem impossible that Yt the value c^, may 
be a descendant of the useless P (koppa), obtained by 
opening out the circle (Taylor, A^habet^ ii. 03) ; but the 
same writer maintains that X is a variation of K, which 
seema very improbahle. It is at least as credible ihat it 
2 s« -roriaut of Samekh, in which the guttural element of ; 
the conrolei sound superseded the sibilant. 

There is nothing noteworfliy in the history of a; in 
E n gli s h . In Eren^ when medial, it has gener^y passed 
into as in fettsaer (ftom lassare) ; and it has the same 
sound, even when written, as in sOtxemte^ It is frequently 
found at the end of -words owing to a mis-writing, the 
eontraetion for final w having been confounded wiih it, 


as in plurals, animmx^ &c., where the u has been 
added again, a^o in 'epfyux (esponsus), favx (falsus), T(m 
(mssus), &c. Not -unnaturally the tc has been substituted 
still furfher, as in jsWivj in other cases, like crow;, we 
have probably a learned mutation of the Latin. Italian 
also substitutes as for a;, as m masdmoiois: rnaxmm, ImsurWi 
&c. On a; in Spanish, see vol. xxu. p. 350. 

XALAPA. See Jalapa. 

XANTHUS, an ancient city of Lycii. [q.v ), on the nvet 
Xantbua, about 8 miles above its mouih. It is chiefly 
memorable in history for its two sieges, and the desperate 
but unavailing resistance made on both occasions. The 
fiist siege was by the Persian general Harpagus (see voL 
sviii. p. 666), when the acropolis was burned and the 
inhabitants, -with all their possessions, perished (Herod., i 
176). The city was afterwards rebuilt ; and m 42 b.o. it 
was besieged by the Eomans under Brutus. It was taken 
by storm and set on fixe ; and the inhabitants, refusing to 
surrender, all perished m the flames. Durmg its prosper- 
ity, Xanthua contained many fine temples and other build- 
ings, extensive remaum of which, m excellent preservation, 
were discovered by Sir 0. Fellows (JSxeursion in Ada 
Minor, 1839). A large collection of marbles, chiefly 
sepuldiral, from Xanthua is now in the British Museum. 

TAV ikk, FBAJfCisco (1606-1562), sumamed the 
** Apostle of the ludiea,” -was the youngest son of Juan 
de Jasso, privy councillor to Jean d'Albret, king of Navarre, 
and his vdf e Maria Azpilcueta Xavier, sole heiress of two 
noble Navarrese families. He was bom at his mother's 
castle of Xavero or Xavier, at the foot of the Pyrenees and 
close to the httle to-wn of Sanguesa, on 7th April 1506, 
according to a family register, though his earlier biographers 
^ his birth in 1497. FoUo-wing a Spanish custom of the 
time, which left the surname of either parent optional 
with children, he was called by his mother’s family name, 
and grew up tall, strong, healthy, and active both in mind 
and body, with a lively, cheerful disposition. He showed 
no tast^ however, for the career of arms, and early dis- 
closed a preference for literary pursuits. His father 
accordingly strained his slender resources to send him, in 
1524, to the university of Paris, then much frequented by 
Spaniards, where he entered the College of St Barbara, and 
made such rapid progress that he was appointed in 1628 
lecturer in Aiustoteliaii philosophy at the College de Beau- 
vais. Lu 1530 he took his degree as master of arts. The 
■ same year which saw his nomination as lecturer at the 
■university saw also the arrival there of the man who vraa 
i to mould his destiny and that of his chamber-mate Pierre 
le F^vrei, namely, Ignatius Loyola, even then meditating 
the foundation of his celebrated institute (see jESUira, voL 
xiiL p. 652), !l^natius speedily recognized in Xavier the 
qualities wMch made him. the &st missionary of hia time, 
— and set himself to -win him, as an associate in his 
vast enterprise. Xa-vier, after a protracted resistance, 
yielded to the spell, and was one of the little band of seven 
persons, including Loyola himself, who took the original 
J^uit jo-WB and founded the company, on 15th August 
1534 iu the crypt of Notre Dame de Montmartre They 
continued in Paris for two years longer, though there is 
some uncertaiuty whether Xavier retained his chair ; but 
on 15th November 1636 they started for Italy, to concert 
with Ignatius (then in Spain, but purposing to join them) 
plans for a mission to convert the Moslems of Palestine. 
About Epiphany-tide 1637, after a journey attended with 
much fatigue and some danger, owing to the disturbed 
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posture of political afiaira, they arrived in Venice, where 
they found Ignatius awaiting them. As some monihs must 
needs elapse before they could saal for the Holy Land, 
Ignatius determined that the time should be spent partly 
in hospital work at Venice and later in the journey to 
Eome, there to obtain their credentials. Accordingly, 
Xavier devoted himself for nine weeks to the care of the 
patients in the hospital for incurables, at the end of which 
time he set out with eight companions for Rome, where 
Pope Paul m. received them favourably, sanctioned their 
enterprise, and gave them facilities for obtaining ordina- 
tion. Returning to Venice, Xavier was ordained pnest on 
M i dsummer Day 1637 ; but the outbreak of war between 
Venice and Turkey put an end to the Palestine expedition. 
Hereupon the companions agreed to disperse for a twdve- 
month’s home mission work in the Italian cities, and Boba- 
dilla and Xavier betook themselves, first to Monselice, 
thence to Bologna^ where they remained till summoned to 
Eome by Ignatius at the close of 1638, to consider his 
plans for erecting the company into a rehgious order, with 
a formal constitution under papal sanction. The draft 
rules were signed by the whole number on 15th April 
1639, though it was not till 1640 that the pope’s eonfima- 
tion was given, nor was it published till 1641. While 
the remaining members dispersed anew for work in various 
parts of Italy, Ignatius retained Xavier at Eome as secret- 
ary to the new institute. Meanwhile John m., kmg of 
Portugal, had resolved on sending a mission to his East 
Indian dominions, and, at the instance of his minister 
Qovea, applied through his envoy Pedro de Mascarenhas 
to the pope for sk Jesuits to undertake the task. Ignatius 
could spare but two, and chose Rodriguez and BobadiUa for 
the purpose ", and the former set out at once for Lisbon to 
confer with the kmg BobadiUa, sent for to Eome, arrived 
there just before Mascarenhas was about to depart, but 
fell too iU to respond to the call made on him. Hereupon 
Ignatius on 15th March 1640 told Xavier to leave Eome 
the next day with Mascarenhas, in order to join Rodri^ez 
in the Lidim missioii. Xavier complied, merely waiting 
long enough to obtain the pope’s benediction, and set out 
for Lisbon, where he was presented to the king, and soon 
won his entire confidence, attested notably by procuring 
for him from the pope four briefs, one of them appointing 
him papal nuncio in the Indies. On 7th April 1641, his 
thirty-fifth birthday, he sailed from Lisbon with Marian 
Alphonso de Souza, governor of India, and, refusing aU. , 
acconomodatious for the voyage offered him, except a few 
hooks and some clothmg, hved amongst the common sailors 
on board, ministering to their religious and temporal needf^ 
especially during an outbreak of scurvy. After five months’ 
voyage the ship reached Mozambique, where the captam 
resolved to winter, and Xavier was prostrated with a severe 
attack of fever. When the voyage was resumed, the ship 
touched at the Mohammedan town of Mehnde, whose 
sultan told Xavier of the marked decline of Mam. But 
neither there nor at the island of Socotra, the next point 
of arrival, where Christianity was equally declining, -ms 
the missiouary able to remain long enough to attempt 
any work ; and he finally reached Goa on 6th May 1642. 
TMiib iting his brief to JoSo d’ Albuquerque, bishop of 
Goa, he asked his permission to officiate m the diocese, 
and at once began a mission, walking through the streets 
ringing a small bell, and telling all those attracted by its 
sound to come themselves, and send their children and 
servants, to the “ Chnstian doctrine” or catechetical instruc- 
tion in the principal church. He spent five months activdy 
employed in Goa, where he is stated to have effected much 
reformation in morals, and then turned his attention to 
the fishery coast, extending from Cape Comorin to the 
Paumbum Pass, where he had heard that the Paravas, a 
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I tribe engaged in the pearl-fishery, had relapsed into heathen- 
ism after having professed Christianity. He laboured 
assiduously amongst them for fifteen months, and at the 
end of 1643 returned to Goa to jirocure colleagues for the 
mission. Travancore was his next field of action, and there 
he is said to have succeeded in founding no fewer than forty- 
five Christian settlements, each with numerous converts. 
It is to be noted that his own letters contam, both at thia 
time and later on, express disproof of his possession of 
that miraculous gift of tongues with which he was credited 
even in his hfetime, and which is attributed to him in the 
Bredary office for Ms festival Not only was he obhged 
to employ interpreters, but he relates that in their absence 
he was compelled to use signs only, and he never appears 
to have displayed any special aptitude for acquiring new 
languages. He sent a missionary to the isle of Manaar, 
and himself visited Ceylon, where he proved unsuccessful 
in an effort to invoke Portuguese interference in a dynastic 
dispute and betook himself thence to Meliapur, the tradi- 
tionary tomb of St Thomas the apostle, which he reached 
in April 1544, continuing there four months His next 
sphere of active work was Malacca, which he reached on 
25th September 1545, and where he remained another four 
months, but had comparatively little success, and abandoned 
it at last as wholly intractable. While there he addressed a 
letter to King John of Portugal, urging him to set up the 
Inquisition in Goa to repress Judaism, and was readily 
listened to, although the actual erection of the tribun^ 
did not take place till 1560, some years after his own 
death. After a missionary eiqiedition to Amboyna and 
other isles of the Molucca group, he returned to Malacca 
in July 1547, and found three Jesuit recruits from Europe 
awaiting him. An attack upon Malacca by the sultan of 
Acheen, which the governor was disinclined to punish, 
aroused the warlike temper which slumbered in Xavier's 
breast, and he compelled the organization of an expedition 
to chastise the invaders, whi^ proved a triumph and 
much increased his local influence. While in Malacca he 
met one Han-Siro, a Japanese exile (known to the bio- 
graphies as Anger), whose conversation fired him with zeal 
for the conversion of Japan But he first paid a series of 
visits to the scenes of his former labours, and then, return- 
ing to Malacca, took ship for Japan, accompanied liy Han- 
, Siro, now known as Paul of the Holy Faith, iiter a 
perilous voyage they reached Elagoahima, at the south 
of Kiiisiu, the southernmost of the larger Japanese islands, 
and in the territory of the daimio of Satsuma. Kago- 
shima was Han-Siro’s birthplace, and he was himself 
heartily welcomed by his friends, whom he induced to 
extend their good-will to his companions. The daimio, 
who desired to secure the Portuguese trade, was friendly 
at first ; but, finding that the merchant vessels preferred 
the safer anciorage of Firando (or Hirado) far to the north 
of his fief, he withdrew his permission to preach and 
threatened converts with the penalty of death, Xavier 
judged it well to move elsewhither, and travelled on foot 
to Ihrando, making some converts on the road, and prov- 
ing far more successful at Firaudo itself than in Kagoshima. 
Thence he proceeded to the capital of the empire, the city 
ihen known as Miako, subsequently as Kioto, and now as 
Saikio or “western capital” But tiie mikados or emperors 
had been little more than puppets under the control of 
the shoguns or hereditary commanders-in-chief for some 
cfflituries before this time, so that Xavier judged that he 
could work more effectu^y at the courts of the great 
daimios at that of their nominal sovereign. He also 
noticed that asceticism and poverty had no such attractive 
power in Japan as they had exercised in India, and deter- 
mined to try the effect of some measure of pomp and dis- 
play on his return from Miako. Making but a brief stay 
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at iFirando, he -went to Aman^chi (Yamaguchi), capital of 1 BtUl lies. He wae beatified by faul Y. in 1619 and 
Snwo, and there presented hnnself to the daimio in some canonized by Gregory XV. in 1621. 


state, bringing him valuable presents. He was allowed 
to preac!^ and had some success, which encouraged him 
to proceed to Fncheo, capital of tlxe fief of Bungo (Bugo), 
where his mission prospered more than anywhere else in 
Japan; and, feeling that he could now sfiJely leave the 
wort in other hands, he quitted that empire in 1551, in- 
tending to attempt next the conversion of China. On 
board the " Santa Cruz," the vessel m which he sailed to 
Malacca, he discnssed t^ project with Diego Pereira^ the 
captain, and devised the pl^ of persuading the vicm-oy of 
Portuguese India to despatch an embassy to Chiim, in 
whose train he might enter, in despite of the law winch 
then excluded foreigners from that empire. He reached 
Gfoa in February 1552, and after settling some disputes 
which had arisen in his absence obtained from the viceroy 
consent to the plan of a Chinese embassy and to the 
nomination of Pereira as envoy. Large sums for the 
necessary expenses were contributed by the treasury, by 
Pereira himself, and by subscriptions from private paaons 
interested in the missionary part of the scheme. Xavier 
left India on 25th April 1562 and betook himself to 
Malacca there to meet Pereira and to re-embark on the 
“Santa Cruz.” But Alvaro d' Ataide, governor of Malacca, 
had a private grudge a,^dnat Pereira^ and besides desired 
the C^ese embassy for himRftlfj and therefore threw diflS,- 
cultiea in the way of the expedition, though Xavier, 
anticipating something of the kind, had procured for him 
the high office of captaincy of the neighbouring seas, and 
had alro provided himself with stringent orders from the 
viceroy for the furtherance of his object, with threats of 
punishment for disobedience. Ataide, however, paid no 
attention to them, and laid an embargo on the “Santa 
Cruz.” SAvier, who with characteristic modesty had 
kept his di^ty as papal nuncio private (save for ^shibit- 
ing the brief to the bishop at Gk)a on his first arrival in 
India^ determined to avail himself of it now, and desired 
the vicar-general of Malacca to inform the governor, orid 
to remind him that such as impeded a nundo in the dis- 
char^ of his office were subject to excommunication by 
the pdpe himself. Ataide paid no more regard to the papal 
brief than he had done to the viceroy's letter, and even 
charged Xavier with having forged it, — ^if not both docu- 
ments, — while the people of Malacca sided with him against 
Xavi^ and Pereira, At last, however, he agreed to a com- 
promise. The emhas^ was stopped and Pereira detmned, 
while some of the governor’s people were substituted for 
as msmy of the crew of the “ Cruz,” iu which Xavier 

and two companions were allowed to proceed. The vicar- 
gmietal asked him to take formal leave of the governor j but 
he refu^, saying that they would meet no more till the 
day of judgment, when Ataide must give account for his 
resistaiice to the spread of the go^el, auc^ shaking the 
dust of Malacca from his sho®, he embarked 16th July 
1562, After a short stay at Singapore, whence he de- ' 
spaiched several letters to India aud Europe, the ship at 
the end of August 1552 reached San-chan (Ohang-chuang), 
an island at no great distance from Canton, wMch sSrod 
as port and rendezvous for Europeans, not then admitted 
to trade dirwtly vrith China. Xavier was seized with fever 
B<ton after his airival, and wai^ in addition, delayed by the 
failure of the inta^retar he had engaged, as well as by 
the reluctance of the Porti^ese to attempt the voyage to 
C^tott for the purpose of landing him. He arranged for 
his passage in a Chinese junk and had made all other 
preparations for starting, when ha was again attacked by 
fever, and died on 2d December 1552. He was buried 
close to the cabin where he had died, but lus body was 
later transferred to Malacca, and thence to Goa, where it 


The chief authorities for the hfe of St Prancis Xavier are JDe Vtta 
SmeU Franmn Xavem Libn VL, hj the Jesuit Torselhuo (Tur- 
sellmns), Rome, 1696, of which there is a vigorous English version, 
Pana 1683 , another biography by Lucena, Lisbon, 1600 ; his 
LestAera, published in seven books by the Jesuit Poussinea (Pos- 
sinus), ^me, 1667 ; a fuller collection of the LeUers by another 
Jesuit, Menchaeha, Bologna, 1796, translated into Prench by Won 
Pagfes, Pans, 1864 ; Pana y Souza, Asm Porimguesa, Lisbon, 1665 , 
Bouhours, fu de St Ira^oie Xmier, Paris, 1684 ; Bartob, Aaictj 
part n, Rome, 1658 ; H. J. Oolendge, Lt^e and Lettere of St 
Francis Xauter, London, 1872 ; while a j^phic sketch of the more 
striking episodes is to be found .in Sir James Stephen’s aitiole on 
the “Pounders of Jesuitism,” reprmted in. hia Fasays in Ecdm- 
asiSml Biography, London, 1849. (R. P L ) 

XENIA, a city of the United States, the county seat of 
Greene county, Ohio, is situated in the midst of a rich 
agriculturel region, and on the Pittsburg, Cincinnati, and 
St Louis and the Dayton, Fort Wayne, and Chicago Eail- 
wa^. It is one of the oldest cities of Ohio, having been 
Imd out in 1803. It is the seat of the Methodist Episco- 
pal Xenia college (1860), a Presbyterian theological semi- 
nary (1^'94), and Wilberforce university (1863), this last 
designed for the education of coloured youth of both sexes. 
The population in 1860 was 7026. 

XENOCBATES of Chalcedon, scholarch or rector of 
the Academy from 339 to 314 b.o, was bom in 396. 
Ranoviug to Athena in early youth, he became the pupil 
of the Socratic jEsdunes, but presently joined himself to 
Plato, whom he attended to Sicily in 361, Upon his 
master’s death (347 b.o.), in company with Aristotle he 
paid a visit to Hermias at Atamens. In 339, Aristotle 
being then in Macedonia, Xenocrates succeeded Speusippus 
in the president^ of the school, defeating his competitors 
Menedemus and Heracleides by a few votes. On three 
occasions he was member of an Athenian legation, once to 
Philip, twice to Antipater. Soon after the death of 
Demosthenes in 322, resenting the Macedonian influence 
then dominant at Athens, Xenocrates declined the citizen- 
ship offered to him at the instance of Phocion, and, being 
unable to pay the tax levied upon resident aliens, was, it 
is sai4 sold, or on the point of being sold, into slavery. 
He di^ in 314, and was succeeded as sSiolarch by Polemon, 
whom he had reclaimed from a life of profligacy. Besides 
Polemon, the statesman Phocion, Ohseron tyrant of Pellene, 
the Academic Grantor, the Stoic Zeno, and Epicurus are 
alleged to have frequented hA lectures. 

Xenocratea’s earnestness and strength, of character won for him 
nniyersal respect, and stones were remembered in proof of his 
purity, integrity, and benevolence. "Wanting in quickness of 
apprehraisioiL ^d in native grace, he made up for these defimenoies 
by a conscientious love of fruth and an untiring industry. Less 
original than Speuripuns, he adhered more closely to the letter of 
Flatomc doctrine, and is accounted the typical lepresantativa of 
the Old Academy. In hia writmgs, which were numerous, he seems 
to have covered nearly the whole of the Academic programme ; but 
metaphysica and ethics wore the subjects which prmcipally engaged 
his imoughta He is said to have invented, or at least to have 
emphasized, the tripartition of philosophy under tiie heads of 
physic, dialectic, ana ethic. 

In hia ontoloOT Xenocrates built iroon Plato’s foundations’ that 
is to say, with Plato he postnlatea ideas or numbers to be the 
causes of nature’s organic ]produci3, and derived these i des s or 
numbers from unity (which is active) and plurality (which is pass- 
ive), But he put upon this fundamental dogma a new interpreta- 
tion. According to Plato, existence is mind pluralized . Tn-inil 
as a unity, i.e , universal mind, apprehends its own plurality as 
etm:^, immutable, intelligible ideas, and mind as a plurality, 
jterticrdar mind, perceives its own plurality as transitory, mutable, 
Sensible things The idea, inasmuch as it is a law of nmverssl 
minh which m particular minds produces a^regates of sensations 
caHed things, is a “determinant” (Wpjis and as such is 
s^Ied “quantity" (iroir4j») and perhaps “number” (iptegbs ) , hut 
the ideal numbers axe distinct from arithmetical numbers, and the 
elements of ideal numbers from the elements of arithmetical num- 
hers.^ Xenocrates, however, failmg, as it would seem, to gram the 
idealism which was the metaphysical foundation of Platons theory 
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of natural kinds, took for Ms principles aritluneticfll unity and 
plurality, and accordingly identmed ideal numbers with antlimetieal 
numkers. In thus reverting to the crudities of certain Pytha- 
goreans he laid himself open to the cnticisms of Anstotle, who, 
ui his Metaphysics, recognizing amongst contemporary Platomsts 
three pnnapal OToupa— (1) those who, like Plato, distinguished 
mathematical and ideal numbers ; (2) those who, like Xenocrates, 
identified them , and (8) those who, like Speusippus, postulated 
mathematical numbers only— has much to say against the Xeno- 
cratean interpretation of the theory, and in particular pomts out 
that, if the ideas are numbers made up of arithmetical umts, they 
not only cease to he principles hut also become suhj ect to arithmetical 
operations, Xenocrates’s theory of morganic nature was suhstanti- 
aUy identical with the theo^ of the elements which is propounded 
in the Timesus, 68 0 so USTevertheless, holding that every dimen- 
sion has a principle of its own, he rejected the derivation of the 
elemental solids— pyramid, octahedron, icosahedron, and cube — 
from tnaugnlar surfaces, and in so far approximated to atomism. 
Moreover, fo the tetrad of ample elementa — ^namely, fire, air, water, 
earth — he added the vi/jvim) oMa, ether. 

His cosmology, which is drawn almost entirely fixim the Timmiis, 
and, as he intimated, is not to he regarded as a cosmogony, should 
be stiidied in conneidon with his psychology. Soul is a self-mov- 
ing number, derived j&om the two fundamental principlea, nni'ty 
(&) and plurahty (8u4s idptcrros), whence it obtains its powers of 
rest and motion. It la incorporeal, and may exist apart from body. 
The irrational soul, as well as the rational sonl, is immortal The 
nniverse, the heavenly bodies, man, animals, and presumably 
plants, are each of them endowed with a soul, which is more or less 
perfect according to the p osition which it occupies in the descend- 
ing scale of creation. "With this Platonic philosopheme Xenocrates 
combines the current theology, identifying the universe and the 
heavenly bodies with the greater gods, and reserving a place be- 
tween them end mortids for the lesser divimties. 

If the extant authontiea are to he tmsted, Xenocrates recognized 
three grades of cognition, each appropriated to a r^on of its own, 
—namely, knowledge, opmion, and sensation, havmg for their re- 
spective objects supia-cefestials or ideas, celestials or stbs, and mfira- 

iteel^ — voTird^^^umi, and tdaBifiTi hemg MveraUy committed to 
Atropos, Lacheais, and Olotho Of Xenocrates’s logic we know only 
tiiat with Plato he distinguished t6 Kad' aM and t6 irp6s n, re- 
jecting the Aristotelian list of ten categories as a superfirnty. 

Yalumg philosophy chiefly for its influence upon conduct, Xeno- 
cratea be^wed eapeaal attention upon ethics. The catdogue of 
his works shows that he had written largely upon this subj'ect , but 
the indications of doctrine which have survived are scanty, and 
may he summed up iu a few sentences. Things are goods, illi or 
neutrals Goods are of three sorts — omental, hodUy, Vernal , but 
of all goods virtue is incomparably the greatest. Happiness con- 
sists in the practice of virtue, the requisite powers and opportunities 
being presupposed. Hence the virtuons man is always happy, 
though his liappiness cannot be perfect nuless he is adequately 
provided with personal and extraneous advanta^s The virtuous 
man is pure, not m act only, but also in heart To the attainment 
of virtue the best help is pmlosophy ; for the philosopher does of his 
own accord what others do under the compulsion of law. Specula- 
tive wisdom and practical wisdom are to he distinguished. Meagre 
as these statements are, they suffice to show that in ethics, as el^ 
where, Xenocrates worked upon Platomc lines, and that in his 
theory of the relations of external advantages to happiness, as wdl as 
in the technioahties of his exposition, he dosely resembled Anstotle. 

Xenocrates was not in any sense a great thinker. His meta- 
phj^o was a travesiy rather than a reproduction of tiiat of his 
master. His ethic had little which was distinctive. But his 
austere life and commandmg personality made hi-m an effective 
teaser, and his influence, kept alive by his pupils Polemon and 
Crates, ceased only when Arcealai^, the founder of the so-called 
Second Academy, gave a new direction to the studies of the schooL 
Bfbliography — D Van de 'Wynpersae, Be Xesiocrate ChcOcedonio, Leyden, 
1822 : 0. A. Brandis, Qeadli. d. QHeSitvA-MmAsohen FhUostmhie, Berlin, 1838, IL 
2, 1, 10-87; B. ^er, PhUoeophie d OneOim, Lelpsle, 1876, IL, 1, 840-842, 
862-888 ; F. W A. Mnllaoh, Sfagnenta Grmamm, Parte, 1881, 

ilL 100-18 0. (H. JA.) 

XENTOPHAIOIS of Coloplioii, tiie reputed founder of 
the Eleatic school of pMosophy, is supposed to have heen I 
horn in the third or fourth decade of the 6th century I 
B 0 . An exile from his Ionian home, he resided for a time j 
in Sicily, at Zanole and at Oatana, and afterwards estab- : 
lidied biui sRlf m southern Italy, at Elea, a Phocsean colony j 
founded in the sixty-first Olympiad (536-533) In one of | 
the extant fragments he spe^s of himself as haviug begun 
his wanderings sixty-seven years before, when he was 
twenty-five years of age, so that he was not le%s than 
niuety-two when he died. His teaching found expression ! 


in poems, which he recited rhapsodically in the course of 
his travels. In the more considerable of the elegiac frag- 
ments which have survived he ridicules the doctrine of 
the migration of souls (xvid.), asserts the claims of wisdom 
against the prevalent athleticisni, which seemed to him to 
conduce neither to the good government of states nor to 
their material prosperity (xix ), reprobates the introduction 
of Lydian luxury into Colophon (xx.), and recommends the 
reasonable enjoyment of social pleasures (xxi). Of the 
epic fragments the more important are those in which he 
attacks the “anthropomorphic and antbropopathic poly- 
theism” of his contemporanes. Accordmg to Aristotle, 
“this first of Eleatic umtarians was not careful to say 
whether the unity which he postulated was finite or infimte, 
hut, contemplatmg the 'v^ole firmament,” (or perhaps 
“the whole world,” for the word ovpavds is ambiguous), 
“declared that the One is Gkid.” "Whether Xenophanes was 
a monotheist, whose assertion of the unity of God suggested 
to Parmenides the doctrine of the unity of Being, or a 
pantheist, whose assertion of the unity of Gud was also 
a declaration of the umty of Being, so that he anticipated 
Paimemdes, — ^in other words, whe^er Xenophanes’s teach- 
ing was purely theological or had also a philosophical 
significance, — is a question about which authorities have 
differed and will probably continue to differ. The silence 
of the extant fragments, which have not one word about 
the umty of Being, favours the one view ; the voice of anti- 
quity, which proclaims Xenophanes the founder of Eleati- 
cism, has been thought to favour the other. 

Of Xenophanes’s ntterances about (1) God, (2) the woild, (8) 
knowledge, the following snmve (1) “ There is one God, great^t 
among gods and men, neither in shape nor m thought bke tmto 
morttus, . . . He IS all sight, all mind, all ear not a com- 
posite organisml . . . Without an effort ruleth he all thmgs by 
thought ... He abideth ever in the same place motionless, and 
it hmtteth him not to wander hither and thither. ... Yet men 
maagme gods to he horn, and to have senses, and voice, and body, 
like themselves. . . . Even so the gods of the Ethiopians are 
swarthy and fiat-nosed, the gods of Ime Thracians are fair-luured 
and hlne-^ed. . . . Even so Homer and Hesiod attributed to the 
gods all that la a shame and a reproach among men — theft, adultery, 
deceit, and other lawless acts. . . . Even so hons and horses and 
oxmi, if they had hands wherewith to grave imag^ would fashion 
gods after tiieir own sh^s and make them hooies like to their 
own. (2) Erom earth fdl things are and to earth all things return. 

. . . Erom earth and water come all of us. . . . The sea is the 
well whence water sprmgeth. . . . Here at our feet is the end of 
the earth where it reaeheth unto air, but, below, ite foundations are 
without end. . . , The ramhow, which men call Iris, is a cloud 
that IS purple and red and yellow. (3) Ho man hath certainly 
known, nor shall certainly know, aught of that which I say about 
the gods and about all things ; for, be that which he saith ever so 
perfect, yet doth he not know it , aU things are matters ofroinion. 

. . . Tlmi which I say is opmion Lke unto tmth. , . . The gods 
did not reveal all things to mortals in the hegmning ; long is the 
search ere man findeth that which is better.” 

There is very httle secondary evidence to record ‘ “ The Eleatic 
school,” says the Stranger in Plato’s Sophi^ 242 D, “beginning 
with Xenophanes, and even earlier, starts from the pnnciple of the 
unily of all thmgs ” Anstotle, m a passage already cited, Meta- 
pJiysics, AS, roeaks of Xenophanes as the first of the Eleatic mutenaus, 
adding that Ms monothei^ was reached through the contempla- 
tion of the oipav6s, Theophrastus (in Smaphaus’s Ad Physica, 6) 
soma up Xenophanes’s tetwhmg in the propositions, “The All is 
One and the One is (Md.” Timon (m Sext. Empir., Fyrrh., i 224), 
-i gno rm g Xenophanes’s theology, uiakes Mm resolve all things mto 
one and the same maty. The demonstrations of the unity and the 
attnbutes df God, with which the treatise De Melissa, Xenopham, et 
Qorgia feow no longer aaonhed to Aristotle or TheoplirMtns) ac- 
cremts Aenophanes, are plmnly framed on the model of Eleatio 
proofe of the unity and the attnbutes of the Ent, and must there- 
fore he set a^e. The epitomatois of a later time add nothing to 
the testimonies already enumerated. 

Thus, whereas M Ms writings, so fer as they are known to us, 
Xenophanes appears as a theologian prot^ng against an anthropo- 
morphio x>olytiieism, the anaente seem to have regarded him as a 
philosopher asserting the unity of Being. How are wo to under- 
stand these confiic&g, though not iireconcilahle, testimonies? 
According to EeUer, tim discrepancy is only apparent The Greek 
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gods being the poTrers of nature peisonified, pantbeism lay nearer . 
to hand than, monoliittsni. Xenophanes vas then a pantdxaist. 
Accordingly his assertion of the nnity of God 'was at the same 
a declaration of the unity of Being, and in virtue of this declaration 
he is entitled to rank as the founder of Eleatidsm, inasmticih as 
the philosophy of Parmenides was his forerunner's pantheisiu 
diverted of fe theistio element This reconciliation of the internal 
and the external evidence, countenanced as it is ly Theophrastus, 
one of the best-informed of the ancient histonane, and approved 
by Zeller, one of tiia moat acute of the modern critics, is more 
^an plausible ; but there is something to be said on the eontraiy 
part In the first place, it may be doubted -whether to a Greek of 
the 6th centt^ pantheism -was nearer than monotheism. Secondly, 
■the external evidence does not bear examination. The Platonic 
-testimony, if it proved anything, -would prove -too much, namely, 
that the doctrine of tibe uniiy ofBeihg originated, not -with Xsuo- 
phanes, but before bun j and, in fact, the passage from the^ SopTmst 
no mote proves that Plato attributed to Xenophanea the philosophy 
of Parmenides than Th&BtetuB, 160 D, proves that Plato atfanbuted 
to PTnioar the philosophy of Heiaditus. Agam, Aristotle’s descrip- 
tion of Xenoj^ianea as the first of the Elcatic nnitanans does not 
necessarily imply that ^e nni-^ asserted by Xenophanes was the 
nmty asserted by Parmenides j the phrase, “ contemplating the 
firmament (or the -world), ho declared that the One is God," 
leaves it doubtfnl -whether Aristotle attnbnted to Xenophanes any 
philosophical theonr whatever j and the epithet dr/poucinepos dis- 
courages the belief -that Aristotle regarded Xenophanes as the 
author of a new and important departure Thirdly, when Xeno- 
phanes himself says that his -theonea about gods and about "thin^ 
are not kno-wled^ that his utterances are not verities but verisi- 
mditudes, and that so for from learning things by revelation, 
mau mart labonouflly seek a better opinion, ho ploanly lenounooB 
the disinterested pursuit of truth.” If then he -was indifferent 
to the problem, he can har^y he credi-tedwith the Eleatie solution. 
In the judgment of liie present writer, Xenophanes -was neither a 
philosopher nor a sceptm He was not a philosopher, for he 
despaired of knowledge. He was not a sceptic, ff by “ sceptic ” la 
meant -&e misologirt whose despair of knowledge is -the conseqnence 
of di^ppomted endeavour, for he had. never hoped. Bather ho 
was a taeologian -who arrived at his theory of the unity of God 
by the rqeetion of the contempora^^ mythology But, while he 
-fliua stood aloof from philosophy, Xenophanes influenced its de- 
velopment iu two ways : first, his theolomcal monism led -the way 
to the philosophical monism of Parmenla^ and Zeno; secondly, 
his assertion that so-caHed knowledge was in reali-^ no more than 
opinion taught his successors to distinguish knowledge and opinion, 
and to assign to each & separate pro-vince. 

Apart from the old controversy about Xenophanes’s relations -to 
philosophy, doubts have recautiy arisen about bis theological posi- 
tim. In fragments L, nv., xvL, xzL, fee., he recognizes, thinks 
ycB^mithah ft pluralily of deities ; whence it is mfeired that, 
bertdes flm One God, moat high, perfect, eten^-who, as mnnanent 
inteBigent cause, unifies the plurality of -thinga, there were also 
leso^ divinities, who govern portions of -^e umvcrae, bemg thenu- 
aidvas eternal parts of the one aU-embrseing Gbidhead. wnilst it 
can hitr% be ^owed that Xenophanes, so tar from denying, aotu- 
ally a pluzalii^ of god% it must be conceded to Imuaenthal 
that Xenophanes’s pdlea:^ -was directed against the anthropmnor- 
te^encies and the mythological details of the contemporaiy 
palyiheiieiB rather than agaxnst the poly^eistic principle, and thati 
apari; from treatise i7s MAUao, Xeno^us, rt Gorgia, now 
gmera% diSmedited, there is no direct evidence -to prove him a 
ortttirteht monothrist. The -wisdom of Xenophanes, like the wisdom 
of the Hebrew Prcariier, showed itself, not m a theory of the uni- 
verse^ but in a sorrowful recognition of the nothingness of ihm^ 
and the futility of endeavour. His theism was a declaration not 
so much of the greatness of God as rather of the littimess of man. 
His cosmology was an assertion not so much of the immntabiliiy 
of the One as luther of the mutahility of the Many, Lake ^crate^ 
he was not a philoaopher, and did not pretend to he one ; but, as 
the reasoned scepticism of Socrates cleared the way for the phdo- 
fi 0 ]^y of Plato, flo did Xenophanes’s "abnonnia sapientia ” for the 
pm|^ph^ of Parm^des. 

t vt. 

BerllTj, 1874, pp. 589-628; B. Zefler^ 
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A Jftflos., ^rtin, 1871, 1. 8 17 See also srt. PAairKKioES. JA) 
XEKOPHON, Greek historian and essayist, was horn 
at Athena ahont 43Q B.a^ He waa a citizen of good 
position, Monging^ to the ordet of the bii^ts. Early in 


life he came under the influence of Socrates. In 401 B.o., 
being invited by his friend Proxenus to join the expedition 
of the younger Cyrus against his brother, Axtaxerxes II. 
of Persia, be jnmped at the offer, for be was a needy man, 
and his prospects at home may not have been very good, 
as ihe knigbts were at this time out of favour from hav- 
ing supported the Thirty I^ants. At the suggestion of 
Socrates Xenophon went to Delphi to consnlt the oracle , 
but his mind was already made up, and he at once crossed 
to Asna, to Sardis, the place of rendezvous. He jomed 
neither as officer nor as soldier : he went simply to see new 
countries and peoples out of a spirit of curiosity and love 
of excitement. Of the expedition itself he h^ given a 
full and det^ed account in his Anabam, or the “Up- 
Country March.” (See Peesia, vol. xviii. p. 677.) After 
the battle of Cunaxa the officers in command of the Greeks 
"were treacherously murdered by the Persian satrap Tissa- 
phernes, -with whom they -were negotiating an armistice 
■with a view to a safe return. The army was now in the 
heart of an unknown country, more than a thousand miles 
from home and in the presence of a troublesome enemy. 
It was decided to march northwards up the Tigris valley and 
Tinak p* for the shores of the Euxine, on which there were 
several Gre^ colonies. Xenophon became the leading 
spirit of ihe army ; he was elected an officer, and he it 
-was who mainly directed the retreat. To bis skill, good 
temper, and finmess the Greeks seem to have largely owed 
their s^ety. He seems indeed to have been an Athenian 
of the best type, having tact and sympathy, with a singular 
readiness of resource and a straightforward busmesslike 
eloquence which could both persuade and con-raice. All 
through the perils and haidriiips of the retreat he shared 
the men’s privations. Part of the way lay through the 
wilds of Kurdistan, where they had to encounter -the 
harassing guerilla attacks of savage mountain tribes, and 
part through the highlands of Armenia and Georgia. After 
a five months’ mar^ they reached Trapezos (Trebizond) 
on the Black Sea (Eebruary 400 b o.), havmg given splendid 
proof of what Greek discipline and spint could aecompbsh. 
"When they reached the Euxme a tendency to demoraliza- 
tion began to show itself, and even Xenophon almost lost 
his control over the soldiery. At Ckityora he aspired to 
found a new colony ; but tbe idea, not being unanimously 
accepted, was abandoned, and ultimately Xenophon -vnth 
hia Greeks arrived at Chrysopohs (Scutari) on the Bos- 
phorus, opposite Byzantium. After a brief period of ser- 
vice under a Thracian chief, Seuthes, they were finally in- 
corporated in a Lacedmmonian army which had crossed over 
mto Asia to wage war against the Persian satraps Tisssr- 
phemes and Phamabazus, Xenophon going -Tsitih them. 
Near Pergaanum he captured a wealthy Persian nobleman 
■wiih his family, and the ransom paid for his recovery 
seems to have been sufficient to provide Xenophon with a 
fair oompetenoy. 

On hiB return to Greece Xenophon served under Agesi- 
laus, king of Sparta^ which state was at this time at the 
head of the Greek world. ’With his native Athens and its 
general pohey and institutions he was not in sympathy 
At Goronea he fou^t with the Spartans agamst tbe 
Athenians and Thebans, for -which hm fellow-citizens de- 
dreed his banishment. The exile found a home at SexUus 
iu Eh^ about two miles from Olympia ; there he settled 
do-wn to indulge his tastes for sport and for hterature. 
It was probably at Scillus that he wrote most of his books j 
there too he built and endowed a temple to Artemis, 
modelled on the great temple at Ephesus. After Sparta’s 
great defeat at Leuctra in 371 B.O., which fatally shattered 

statemeaits about blmsalf in the Avidbasig, implying that in 401 B.O. 
he -was a comparatively young muTf, — may fairly assume not over 
thirty years of age. 


^ The story that he -was present at the battle of Delitaa in 424 B.O., 
which ‘would carry back the date of hia birth to 444 or 448, is now 
gswraHy rejected, as it is uupoBaible to recou^e it -mth ius own 
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its ascendency, Xenophon was driven from hia home by 
the people of Elis. Meantime Sparta and Athens had 
become allies, and the Athenians repealed the decree -which 
had condemned Xenophon to exile. There is, however, 
no evidence that he ever returned to his native city. 
According to the not very trustworthy authority of his 
biographer (Diogenes Laertius), he made his home at 
Corinth He was still livmg in 357 B.o but how much 
longer he lived we have no means of knowing. 

The Anabasis is a -work of sin^ar interest, and la brightly and 
pleasantly -written. Xenophon, like Ceesar, tells the story m the 
third person, and there is a straightforward Tnn.Ti1inaflg about the 
style, -with a distinct flavour of a cheerful lightheartedness, which 
at once enlists oui sympathies His description of places and of 
relative distances is very minute and painstaking The researches 
of modem travellers attest his general accuracy.^ 

The Oyropasdia, -which describes the boyhood and traming of 
Cyrus, hardly answers to its name, being for the most part an 
account of the begmnings of the Persian empire and of the victori- 
ous career of Cyrus its founder But Xenophon had little or 
nothing to build on except the floating stones and traditions of 
the East that had gather^ round the figure of the great Persian 
hero-king The O^opssdm contains in fact the author’s own ideas 
of training and education, as denved conjointly from the teachings 
of Socrates and his favounte Spartan institutions A distinct moral 
pumose, to which literal truth is sacrificed, rans through the work. 

The Sellemca, though by no means a first-class histoncal work, 
fills a ^p by givmg the events of the fifty years from 411 to 862 
B 0. Thus it includes the downfall of the Athenian empire, the 
supremacy of Sparta, and the sudden collapse of that power after 
Leuotra m 871 B o. It takes up Greek history at the pomt at 
which Thucydides’s great work abmptly ends. His credit as an 
historian has been specially impngned, and it has been suggested 
that he -was much more mfiuenced by his political hkes and dislikes 
than by a love of truth. However that may be, there are certainly 
serious omissions and defects in the work, which greatly detract 
from its value At the time he probably -wrote it he was no doubt 
a strong pohtical partisan and a thorough behever m Sparta But 
subsequently a change came over bun ; and, when he described the 
temble reverse at Leuctra, he seems to have felt that Sparta’s pres- 
tige had been deservedly destroyed, and that its downfall was 
heaven’s vengeance on an ungracious and treacherous policy. He 
always chugs to a belief m a divine overruling providence, though 
in the Sellemca there are unmistakable traces of a pettiness of 
mind and narro-wness of -view very fiir below the dignity of an 
historian 

The Memorabiha, or “Recollections of Socrates,” is the tribute of 
an affectionate and admirmg disciple who felt that the nobleness of 
his master’s aims and Me was his best defence. The work is not a 
literary masterpiece it lacks coherence and muty, and the picture it 
gives of Socrates fails to do him justice. Still it is an honest piece of 
work and a labour of love, and, as far as it goes, we may -well believe 
it futhfuUy descnbes the philosopher’s manner of life and style of 
conversation. It -was the moral and practical side of Socrates’s 
teaching which most interested Xenophon ; mto his abstruse meta- 
physical speculations he seems to have made no attempt to enter , 
for these indeed he had neither taste nor genius It was the 
philosophy which aims at “a sound imnd m a sound body” which 
specially suited the robust and healthy mmd of Xenophon. Moving 
-within a hmited range of ideas, he doubtless gives us “ considerably 
leas than the real Socrates, while Pla-to gives us something more.’*^ 

Xenophon has left several minor worfe, some of which are very 
interesting and give us an msight into the home-life of the Greeks 

The (Economies, which deals -with the management of the house 
and of the farm, presents a plea^nt and amusmg picture of -the 
Greek wife and of her home duties. She was to be thoroughly 
domestic, devoted to her household work, without any intellectual 
aspiration ; she must keep up her good looks by healthy exercise, 
not by rouging or painting. There are some mod practical remarks 
on matrimony and on the respective duties of Tiushand and -wife j m 
these it IS assumed that providence has endowed each sex with capa- 
cities peculiar to itself and that the highest hapt^ess is to be found 
in union and in woU-organized cooperation, ^e true sphere of 
woman is in the faithful and diligent discharge of her home duties ; 
this, above all things, -will wm her husband’s respect and esteem. 

In the essays on horsemanship and hnnting {OyTugetieus), 

Xenophon deals with matters -with which he h^ a thorough 

1 In the Sdlemcs (vL 4, 87) he mentions Tisiphonus, who succeeded 
Alexander, tyrant of Phetse, in 867 B.C 

® Major MiUigan, in his Wild L}fe ammg the Koords, says, “My 
researches have put beyond doubt the accuracy of his statements, and 
are of a nature to show the historical, geographical, and ethnological 
importance which is to be attached to the accoxmts handed do-wn to 
poBtenty by that lUustnous -writm:.” 


practical acquaintance In the former he gives rules how to 
choose a horse, and then tells how it is to be groomed and ndden 
and generally managed. All this has still great interest for the 
modem reader "We gather from this little work that the ancient 
Greeks never used the stirrap, nor had they any idea of providing 
their horses with iron shoes The book on hunting deals chiefly 
-with the hare, though the author speaks also of boar-hunting and 
descnbes the hound^ tells how they are to be bred and trained, 
and gives specimens of suitable names for them On all tins he 
-writes with the zest of an enthusiastic sportsman, and he ohseiwes 
-that those nations -will he most likely to be successful in war of 
which the upper classes have a taste for field-sports. 

The Hvp^rchicus explains the duties of a cavalry officer , it is 
not, according to onr ideas, a very scientific -treatise, sho-wing that 
the art of war was but very impeifectly developed and that the 
mihtary operations of the Greeks were on a somewhat petty scale 
He dwells at some len^h on the moral qualities which go to the 
making of a good cavalry officer, and bints very plainly -that there 
must be strict attention to religious duties 

The Ageailaus is a eulogy of the Spartan king, who had two 
special merits m Xenophon‘^a eyes . he was a rigid disciplmanan 
and he was particularly attentive to oil religious ohservancea We 
have a summary of his virtues rather than a good and st riki ng 
picture of the man himself. 

The Stsro works out the hne of thought indicated in the story 
of the Sword of Damocles. It is a protest against the notion that 
-flie “tyrant” is a man to he envied, as having more phundant 
means of happiness than a private person. This m one of the most 
pleasing of his minor works ; it is cast into the form of a dialogue 
between Hiero, tyrant of Syracuse, and the lyno poet Simomdes 

TkQ Symposium, or “ Banquet,” is a bnBiant little dialogue in 
which Socrates is the promment figure He is represented as 
“improving the occasion,” which is that of a lively Athenian 
supper-party, at which there is much drinking, with flute-playing, 
and a dancmg girl from Syracuse, who amuses the miests with the 
feats of a professional conjuror Socrates’s tahle-taft: runs through 
a variety of -topics, and -wmds up with a philosophical disquisition 
on the enpenonty of true heavenly love to its earthly or sensual 
counterfei-t, and with an earnest exhortation, to one of the party, 
who had just won a victory in the public games, to lead a noble 
life and do bis duty to his country. 

There are also two short essays on the political constitution of 
Sparta and Athens, -written -with a decided bias in favour of the 
former, whidi he praises -without attempting to cntici/e Sparta 
seems to have presented to Xenophon the best conceivable mixture 
of monarchy and anstocracy. 

In the essay on the Efftmma of Athens, he offers suggestions for 
making Athens less dependent on tnbute received from its allies 
firat, more foreign settlers should he attracted to the city by holding 
out strong commercial inducements and from these a moderate capi- 
tation tax should be collected ; secondly, more should be made of 
the silver mmes of Launum by leasmg them out to private capi- 
talists, who might work them by slaves purchased with public 
money and hired at a fixed rate by the lessees. Bat above ml, he 
would have Athens use its influence for the maintenance of t^ce 
m -the Greek world and for the settlement of questions by diplo- 
macy, the temple at Delphi being for this puipose an independent 
centie and supplymg a divine sanction 

The Apology, Socrates’s defence before his judges, is rather a 
feeble production, and in the general opinion of modem critics not 
a genuine work of Xenophon. 

The editions both of Xenophon’s entire and of his separate -mirka, especially 
of the Andbaeia, ore very nxunerouB. A few of the -best are enamerated below — 
(1> Anabasis, text of L. DIndorf, with notes by J S. -Watson, 1868 ; (2) MsTiiora- 
hllia, edited,, with short notes, by J B, King, 1874 (Oxford , (8) Hellenics, 
text of O a Oo-bet, 1863 , (4) Cyropsedia, tiora the text of Lu Dlndoif, with 
notes by K. H Barker^lSSl The minor works have been repeatedly edited 
UselUl editions of the .Hiero (London, 1888) and (Eammics (London, 1884) have 
been issued by H. A. Holden. There is an English translation of the entire 
works by various handA pubUshed In 1881 , also a French translation, simflarly 
executed. In 1846 To ^ A. Grants monograph on Xenophon, In Blackwood's 
“Ancient Glassies for English Headers," the present yrriter is considerably 
Indebted. (W J B ) 

XENOPHOH OF Ephestts. See Eomam-ob, voL xx. p. 635. 
XEBES See Jeeez de la FHOiiTEaA and Wine, p. 
607 above. 

XERXES (Old Persian EMiay&r^&i in the book of 
Esther, Ahasuenca), the name of t-wo Achiemenian kings of 
Persia. Xerxes L, son of Daring Hystaspis and of Atossa, 
daughter of Gyms, reigned from 485 to 464 b.c , and is 
famous for his nnsuccM^ul expedition against Greece (480 
B.C.) j see Pehsia, voL xviii. p 572 sg^, Xerxes IE , the 
son of Artaxerxes I. and grandson of Xerxes L, came to 
the throne in 424 and was murdered by his brother Secy- 
dianns after a reign of a month and a half ; ibid., p. 676. 
XIMENES. See Jtmewes. 

XXIV. — 91 
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Y The Mstory of tliis symbol has already been given 
. under U. The three symbols U, V, Y are only 
differentiations of one original form 

The sound of y in Greek ’vvas that of French « in " Inne ’ 
and German hi in “ ubeL” In Boeotian and Laconian Greek 
the old «-aonnd -ma retained but it was represented by 
ov, a digraph which had also the value of u m other dia- 
lects where it arose from phonetic change, e.y , in tovs (for 
Tovs). The name v ipiXov was probably given to distin- 
guish it from tS Stk 8L<ft66yyov , — ^that is, the same sound, 
but denoted by ot, which in the 2d century^ b. a was be- 
ginning to have the value of v , just so ? iptXov is opposed 
to at, or e Sti Si^doyyov. The difference in sound between 
the full aud the modified u is this ; for the fist the lips 
are rounded as much as possible, and the back part of the 
tongue is raised towards the palate j for the second the 
rounding of the lips is the same, but the tongue is in the 
position* for t, so that m sou n d in g "H we are sounding i 
with the bps rounded m addition. This explains the ease 
with which the i-sound is produced instead of by persons 
TtTifft.miltfl.T with the latter sound: when an Englishman 
pronouncing “Midler ” says ** Miller,” he puts the tongue 
right for t hut omits to round the lips as well This change 
hns been a regular one in our language. There is no doubt 
that y (i.e., «) was a sound of Early English (or Anglo- 
Saxon), as of the other Teutonic languages, in words like 
(fire), “sjnn” (^); it was the “umlaut” of 
especially when foUawed in the next pliable by i or a ; so 
“burg” has for gen. and dat. «byrig>” orig. “barges,” 
burge.” But in Middle English y passed into i : thus 
^sounded as fur) came to be sounded as^^*flr” (feer), a.nd this 
fas in other cases where I occurs) was diphthongized in com- 
paratively modem times into fire ” (faior). Thus in the 
middle of a word y lost its special value j on the other hand, 
at the he^ning of a word it easily passed into the con- 
sonant y, the value which it has r^uiarly in modem 
Knglisht This explains the fact tibat the Eaglish language 
had no symbol for the sound of Frendi « when this sound 
waa re-introduced into England after the Norman Conquest. 
Accordingly the French symbol as well as the sound waa 
tcAen : it is found in wor^ like “muse,” “ lute,” sounded 
as “myyz,” ‘‘lyyte.” The yy gradually developed into 
tile ttt sound witii which we are familiar in “miuz,” “liut”; 
but the sp^ng remained unchanged. It must have been 
awkward to have the symbol u representing both the full 
(native) sound and the modified (French) sound this was 
partially obviated by borrowing for the full «i-aonnd the 
French writing on: eg., “ has ” was written “ house,” with- 
out at first any change of sound ; but this was not consist- 
ently carried out Much later, at the end of the 16th 
century, the sound was diphthongized into “bans” (as 
now), but the spelling {ou) remained. The fact that y and 
i became indistinguishable led to the use of y at the end 
of a word instead of % . thus we write “ day ” instead of 
the older “dai.” 

In Early English we find the symbol 3 (which is a modi- 
fication of the Anglo-Saxon g) used initially with tiie value 
of y, and medially (chiefly before t) where modem English 
writes as in light. This is due to French senbea, who 
used the French (».«., oUr modem) form of g for the y-sound, 
and then the 3 for the sound which had been weakened in 
Anglo-fexon from y to y, as in ^eard (our yard) for ori- 
ginal gard (Norse gardi ; in North English Ayagarth and 
Gatesgarth). About the 15th century this same sgunbol 
was mistaken for z, and as such it is still occasionally em- 
ployed in cursive, when 3 is written instead of z , 


TACHOW-FU, a pref ectural city in the Chinese province 
of Sze-ch’uen, is situated in 30“ 4' N. lat. and 103“ 4' E. 
long., and is a place of some antiquity and note, being first 
mentioned in history durmg the Chow dynasty (1122- 
255 B 0 ). It IS prettily placed m a valley surrounded by 
an amphitheatre of bills, on the banks of the nver Ta. 
The town is large, populous, and busy, and owes its im- 
portance to the fact that it stands at the parting of the 
tea and tobacco trade route to Tibet via Tatsien-lu and the 
cotton trade route to western Yun-nan via Nmgyuen-Fu 
Ya^ow-Fu is the seat also of a considerable silk manu- 
facture; and in its immediate neighbourhood there exist 
both coal and iron. The city wall measures 2 miles in 
circumference, and is pierced by four gates The popula- 
tion IS estimated at about 40,000. 

YACHTING is the sport of racing in yachts ^ and boats 
with sails for money or plate, and also the pastime of 
cruising for pleasure m sailing or steam vessels. The 
hffitory of yachting is the history of yacht-racmg, mas- 
much as competition improved yachts just as horse-racing 
improved horses. It dates from the beginning of the 
19th century; for, although there were saihng yachts long 
before, tiiey were but few, and belonged ezdusively to 
princes and other lUustnoua personages. For mstanee, in 
the Anglo-Saxon period Athelstan had presented to him 
by the km g of Norway a magnificent royal vessel, the sails 
of which were purple and the head and deck wrought 
with gold; apparently a kmd of state barge. Elizabeth 
had one, and so has every English sovereign since, During 
her reign a pleasure ship was built (1688) at Cowes, so 
that the association of that place with the sport goes hack 
three hundred years. In 1 660 Charles 11. waa presented by 
the Dutch with a yacht named the Mary,” until which 
time the word “ yacht ” was unknown m England. The 
Merrie Monarch was fond of sailmg, for he designed a 
yacht of 25 tons called the “Jamie,” hnilt at Lambeth in 
1662, as well as several others later on In that year the 
“Jamie” was matched for £100 against a small Dutch 
yacht, under the duke of York, from Greenwich to Graves- 
end and back, and beat her, the king steering part of the 
— apparently the first record of a yacht match and of 
an amateur helmsman. 

The first authentic record of a sailing club is in 1720, 
when the Cork Harbour Water Club, now known as the 
Royal Cork Yacht Club, was established in Ireland, but 
the yachts were smalL Maitland, in his Eistxyry of LoTidon 
(1739), mentions sailing and rowing on the Thames as 
among the amusements then indulg^ m , and Stmtt, in 
bis Sp(yrts and Pastimes (1801), says that the Cumberland 
Society, consisting of gentlemen partial to this pastime, 
gave yearly a silver enp to be sailed for in the vicmity 
of London The boats usually started from Blackfriars 
Bridge, went up the Thames to Putney, and returned to 
TanSiall, being, no doubt, mere saihng boats and not 
yachts or decked vessels From the middle to the end of 
the 1 8th century yachting developed very slowly ; although 
matches were saded at Cowes as far back as 1780, very 
few yachts of any size, say 35 tons, existed in 1800 there 
or elsewhere. La 1812 the Royal Yacht Squadron waa 
established by fifty yacht-owners at Cowes and was called 
the Yacht Club, alt^ed to the Royal Yacht Club in 1820 ; 
but no regular regatta was held there until some years 
later. The yachts of the time were built of heavy materials, 
like the revenue cutters, full in the fore body and fine aft ; 

^ The English word yacht is the Dutch jacht, from jaMen, “ to 

hurry,” “to hunt.” 
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"but it was soon discovered that their timbers and scantlings 
were unnecessarily strong, and they were made much lighter 
It was also found that the single-masted cutter was more 
Weatherly than the brigs and schooners of the time, and 
the former rig was adopted for racing, and, as there was 
no time allowance for difference of size, they were all built 
of considerable dimensions. Among the earliest of which 
there is any record were the “Pearl,” 95 tons, built by 
Samty at Wivenhoe near Colchester in 1820, for the mar- 
quis of Anglesey, and the “Arrow,” 84 tons, originally 61 
feet 9i^ inches long and 18 feet 6-| inches beam, built by 
Joseph Weld m 1822, which is still extant as a racing 
yacht, havmg been rebuilt and altered several tunes, and 
again entirely rebuilt m 1887-88. The Thames soon 
followed the example of the Solent and established the 
Boyal Thames Yacht Club in 1823, the Clyde founding 
the Royal hTorthem Yacht Club in 1824, and Plymouth 
the Royal Western in 1827 In this year the Royal Yacht 
Squadron passed a resolution disquahfying any member 
who should apply steam to his yacht, — the enactment 
bemg aimed at T. Assheton Smith, an enthusiastic yachts- 
man and fox-hunter, who was having a paddle-wheel steam 
yacht called the “Menai” btult on the Clyde. In 1830 
one of the largest cutters ever constructed was launched, 
viz , the “Alarm,” built by Inman at Lymington for Joseph 
Weld of Lulworth Castle, from the hues of a famous 
smuggler captured off the Isle of Wight. She was 82 feet 
on the load hne by 24 feet beam, and was reckoned of 193 
tons, old measurement, in which length, breadth, and half- 
breadth (supposed to represent depth) were the factors for 
computation. Some yachtsmen at tl^ time preferred still 
larger vessels and owned square -topsail schooners and 
brigs like the man-o’-war bngs of the day, such as the 
“ Waterwitch,” 381 tons, built by White of Cowes, in 
1832, for Lord Belfast, and the “Brilliant,” barque, 493 
tons, belonging to J. Holland Ackers, who invented a scale 
of tune allowance for competitive sailing. In 1834 the 
first royal cup was given by William lY. to the Royal 
Yacht Squadron — a gift which has been continued ever 
since (except in 1862, when it was dropped for one year, 
owing to the death of the Prince Consort), and in recent 
years supplemented by similar gifts to other clubs. In 
1836 the Royal Eastern Yacht Club was founded at 
Granton near Edinburgh; in 1838 the Royal St George’s 
at Blmgstown and the Royal London ; in 1843 the Royal 
Southern at Southampton and the Royal Harwich; m 
1844 the Royal Mersey at Liverpool and the Royal Vic- 
toria at Ryde. The number of vessels kept pace with the | 
clubs — ^the fifty yachts of 1812 increasing nearly tenfold 
before the middle of the century, which was the critical 
epoch of yacht-building. 

In 1848, after J Scott RnsseU had repeatedly drawn 
attention to the unwisdom of constructing sailing vessels 
on the “cod’s head and mackerel tail” plan, and had 
enunciated his wave-lme theory, Mare built at Blackwall 
an entirely new type of vessel, with a long hollow bow 
and a short after body of considerable fulness. This was 
the iron cutter “ Mosquito,” of 69 feet 2 inches water Ime, 
15 feet 3 mches beam, and measunng 50 tons Prejudice 
against the new type of yacht being as strong as ^inst 
the introduction of steam, there were no vessels built like 
the “Mosquito,” with the exception of the “Yolante,” 69 
tons, by Harvey of Wivenhoe, until the eyes of English 
yachtsmen were opened by the Americans three years later. 
About this period yacht-raqing had been gradu^y commg 
into favour in the United States, the first yacht club bemg 
founded at Hew York in 1844 by nine yacht-owners ; and 
in 1846 the first match between yachts in the States was 
sailed, 25 miles to windward and back from Sandy Hook 
lightship, between J. 0. Stevens’s new centre-board sloop 
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“Maria,” 170 tons, 100 feeC water line and 26 feet 8 inches 
beam, with a draught of 6 feet 3 inches of water, and the 
"Coquette,” schooner, 74 tons, belonging to J. H. Perkins, 
the latter winmng; but the appearance of the “Mana,” 
which had a chpper or schooner bow, like that of the 
newest racing cutters of 1887-1888, did much for yachting 
in America. Stevens then commissioned George Steers of 
New York, builder of the crack pilot schooners, to con- 
struct a racmg schooner to visit England m the year of 
the great exhibition, and the result was the “ Amenca” of 
170 tons. Like the “ Mosquito,” she had a very long and 
hollow bow, with considerable fulness aft. She crossed 
the Atlantic in the summer of 1851, but failed to compete 
for the queen’s cup at Cowes in August, although the club 
for that occasion threw the prize open to all the world, as 
her owner declined to concede the usual time allowance 
for difference of size. The members of the Yacht Squadron, 
not wishing to risk the reproach of denying the stranger a 
fair race, decided that their match for a cup given by the 
club, to be sailed round the Isle of Wight later on m the 
same month, should be without any time allowance The 
“ America,” thus exceptionally treated, entered and com- 
peted against fifteen other vessels Hie three most dan- 
gerous competitors being put out through accidents, the 
“America” passed the winnmg-post 18 minutes ahead of 
the 47-ton cutter “Aurora,” and won the cup, hut, even 
if the time allowance had not been waived, the American 
schooner yacht would still have won by fiilly a couple of 
minutes. 

The prize was given to the New York Yacht Club and 
constituted a ch^enge cup, called the Amenca cup, for 
the yachts of all nations, by the deed of gift of the owners 
of Idle winner. Not only was the “America” as great a 
departure from the conventional Bntish type of yacht as 
the “ Mosquito,” but the set of her sails ims a decided 
novelty. In England it had been the practice to make 
them baggy, whereas those of the “Amenca” were flat, 
which told materially in working to wmdward. The re- 
volution in yacht designing and canvassing was complete, 

! and the bows of existing cutters were lengthened, that 
of the “Arrow” among others. The “Alarm” was also 
lengthened and turned into a schooner of 248 tons, and 
the “Wildfire,” cutter, 69 tons, was hkewiae converted. 
Indeed there was a complete craze for schooners, the “Fly- 
mg Cloud,” “Glonana,” “Lalla Rookh,” “Albertine,” 
“Aline,” “Egena,” “Pantomime,” and others being built 
between 1852 and 1865, during which period the centre 
board, or sUding keel, was appUed to schooners as well as 
sloops in America. The national or cutter rig w-as never- 
theless not neglected in England, for Hatcher of South- 
ampton built the 36-tou cutter “ Glance ” — ^the pioneer of 
the subsequent 40-torm6r8 — in 1855, and the “Yampire” 
— ^the pioneer of the 20-tonners — ^in 1857, in which year 
Weld ^0 had the “Lulworth,” an 82-ton cutter of com- 
paratively shallow draught, constructed at Lymington, At 
this time too there came into existence a group of cutters, 
called “flying fifties” from their tonnage, taking after the 
“Mosquito” as their pioneer; such were the “Extrava- 
^inza,” “Andax,” and “Yanguard.” In 1866 a large cutter 
was constructed on the Clyde called the “ Condor, 1 36 ton^ 
followed by the still larger “Oimara,” 163 tons, m 1867. 
In 1868 the “ Cambria ” schooner was built by Ratsey at 
Cowes for Ashbury of Brighton, and, having proved a suc- 
cessful match-sailer, was taken to the United States in 1870 
to compete for the Amenca cup, but was badly beaten, 
as also was the “livonia” in 1871. 

The decade between 1870 and 1880 may be termed the 
Golden Age of yachting, masmnch as the racing fleet had 
some very notable additions made to it, of which it will 
sufldce to mention the schooners “ Gwendohn,” “Cetonia,” 
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“Coriime,”‘‘Miranda^”afld“Waterwitci the large cutters 

“Kriembilda,” “Yol au Yent," “Formosa,” “Sam^na,” and 
“Yanduara;” the 40-tonners “Foxhound," “Myosotis,” and 
“Noman,” the 20-tonneTS “Yanessa" (Hatcher’s master- 
piece), “Quickstep,” “Ennqueta,” “Louise,” and “Freda;” 
and the yawls “Florinda,” “Corisande,” “Jullanar,” and 
“Latona.” Lead, the use of which commenced in 1846, 
was entirely used for ballast after 1870 and placed on the 
keel outside Of races there was a plethora; indeed no 
less than 400 matches took place in 1876, as against 63 
matches in 1856, with das^ for schooners and yawls, 
for large cutters, for 40-tonners, 20-toaners, and 10-ton- 
ners The sport too was better regulated, and w£^ con- 
ducted on a uniform system : the Yacht-Racmg Association, 
established in 1875, irew up a simple code of laws for the 
regulation of yacht races, which was accepted by the yacht 
clubs generally, though a previous attempt to introduce 
i^ormity, made by the Boyal Victoria Yacht Club in 
1868, had faded. The Association adopted the rule for 
ascertaining the size or tonnage of yachts which had been 
for many years in force, known as the Thames rule ; hut in 
1879 they altered the plan of reckomng length from that 
taken on deck to that taken at the load water lin^ and 
two years later they adopted an entirely new system of 
calculation. Subsequently to these repeated changes yacht- 
racing gradually waned, Ihe new measurement exercising a 
prejudicial effect on the sport, as it enabled vessels of ex- 
treme length, depth, and narrowness, kept upright by enor- 
mous masses of lead on the outside of the keel, to compete 
on equal terms with vessels of greater width and less depth, 
in other words, smaller yachts carrying an inferior area of 
saiL Of tlds type are ihe yawls “lorna ” and Wendur,” 
thecfftters “May,” “Annasona,” " Sleuth-hound,” “Tara,” 
and “ Marjorie,” — the most extreme of all being perhaps 
the 40-tonner “ Tara,” which is six times as long as she is 
broad, and unusnaDy deep, with a displacement of 75 tons, 
38 tons of lead on her keel, and the s^ spread of a 60-toii- 
ner Mke “JN'eva.” 

In 1884 two large 80-ton cutters of the above type were 
built for racing, viz., the “Genesta” ou the Clyde and 
the “Irex” at ^uthampton. Having been successful in 
her first season, the former went to Sie United States in 
1885 in quest of the America enp , hut she was beaten by 
a new yacht, called the “ Funtan,” built for the purpose of 
defending it, with a moderate draught of 8 feet 3 inches 
of water, considerable beam, and a deep centre-board. The 
defeat of i±te “Genesta” is not surprising when it is re- 
coUectad that dbe drew 13 feet of water, had a displace- 
ment or weight of 141, as against the "Puritan’s” 106 
tons, fmd a sail area of 7887 ^nare feet to the American’s 
7982, — a greater mass with less driving power ; but she 
did not leave the States empty-handed, as she won and 
brought back the Cape May and Brenton Beef challenge 
cups, though they were wrested from her by the “Irex” 
in the following year. The same thing happened to the 
“ Galatea,” which was beaten by the “Mayflower ” in 1886. 
In 1887 a new cutter, called the “Thistle,” was built ou 
the Clyde to try to win back the America cup ; but, although 
built very differently from the “ Genesta ” and “ Galatea,” 
t.e,, of a much greater width than modem English raring 
yachts generally, the “Thistle,” when matched with the new 
centre-board “Volunteer,” had no better fortune tham h® 
predecessors. These new American raring vessels are some- 
thing vary diflerent from the old flat-bottomed sloop 
“Maria,” with one head- sail and a trivial draught of 
water, inasmuch as they ate lead-ballasted cutters with 
two head-sails and a draught of nearly 10 feet of watar, 
with the additional advantage of a centre-board descend- 
ing as much as 8 or 10 feet below the keel In this 
Coonexion it is noteworthy that a prize won by a fixed-keel 


schooner should be defended by centre-board craft with a 
single mast. 

From 1887 an entirely new system of measurement for 
competitive sailmg has been adopted lu the United King- 
dom, the old plan of measurmg the hull having given way 
to the more rational one of taking the length on the water- 
line and the sail area of the vessel as the factors for rating. 
This leaves naval architects free to adopt a long and narrow 
or a short and “beamy” huU. 

Yacht -racing as at present conducted is simple and easily 
managed. A course la chosen by the committee of the club giving 
the prizes, averaging for first-class vessels 40 or 50 nautical miles 
in Iffligth, such as the old queen’s course from Cowes eastwaid to 
the Nab lightship, back past Cowes to Lymington, and returmng 
to the staxting-poat The competitors, t.e, cutters, yawls, and 
schooners,— cutters saalmg at their full, yawls at four-fifths, and 
schooners at three-fourths of their tonnage or rating — cruise about 
under way in readiness for crossing an imaginary line between the 
club-house or committee vessel ana a mark- boat, which forms the 
starting as well as winning place, on the signal bemg given No 
time IS allowed at the start, but only at the finish, and conse 
quentiy there os a good deal of manoeumng to get across the line 
first and to windward. The yachts make the best of their way on- 
wards, running if the wind is abaft them, reaching if it is ou the 
beam, and close-hauled if it is foul, the greatest shill bemg shown 
in crosa-tackmg ftnd getting tlio ■v^eatlxer-^'cigef Wlien dofle-hauled 
and reaching; the ordinary fore-and-aft sail (see Sa.il, Su amaw shi?, 
and Shipbuilding) is used , but when going free a large racmg sail 
called a spinnaker is set on a long boom projecting from the foot 
of the mast at right aisles to the vessel This sail, which is a tn- 
angular one, extends mim the topmasthead to the deck, on the 
opposite side to that occupied by the mam boom, though occa- 
sionally shifted to the bowsprit end. After leaving all the marks 
on the port or starboard hand, as may be directed m their instruc- 
tions, the competing yachts arrive at the winning-place genera^y 
in single file, the moment at which each competitor passes the line 
bemg noted by a tune-keeper. It is then ascertamed whether any 
and whi^ vessel has saved her time allowance, which vanes ac- 
prm ii-n a to the length of the course, and the first which has done so 
is ded&red. to have won. The amount of pme money gamed by 
the most successful vessel of the season^ — almost always a cutter — 
generally exceeds 1000 sovereigns, exclusive of oupa or plate The 
expense of racing is enormous , m the case of an 80 or 100-ton cutter 
it amounts to 6317^62000 or £8000 a year. The cost of cruising is 
of course not so great, the wages of non-racmg crews (which are much 
smaller in number) bemg less, and averages perhaps £10 a ton. 
There are not such frequent renewals of sails , there are not so 
many breakages of spars, no entrance fees, and no winning money ” 
to pay the crew, nor any of the thousand and one extras which go 
to swell the yearly account of the racing owner Eacing yachts 
make good cruisers if their spars are shortened and their wings 
clipped; and it is a very common practice to turn an ex-racing 
cutter into a yawl, by shortenmg her boom and adding a mizzen- 
mast and mizzen-rail to her counter. The yawl ng is comfortable 
for cruising, hut not so successful for racing as Ihe cutter. The 
speed of yachts varies accordmg to their length, and this is one 
r^on why an allowance m tune should he given by a large yacht 
to a smaller one As instances of pace it is on record raat the 
** Arrow” in 1868 sailed 46 knots m 4 h. 19 m , and 60 knots in 
1872 in 4h. 40 m. In the latter year the “Knemhilda” did 60 
knots in 4 h- 87 m., while the “ Maigorie ” did the same distance in 
4h 26m., andtbe '*Saintena”in4h. I6m in 1883, the “Lonia” 
(yawl) in 4 h, 14 m., and the “ Irex” m 4 h. 7 min , both in 1885, 
—all these distances bemg sailed inside the Isle of Wight, irrespect- 
ive of the state of the tide A greater pace has been developed by 
schooners in hursts of speed with a fait tide and half a gale of wind 
behind them, but in racmg inside the Isle of Wight the “Egena” 
in 1870 did 60 knots m 4 h. 27 m , the “01ga”in 4 h. 26 m. in 
1876, the “Enchantress” in 4 h. 18 m. m 1879. which is not so quick 
as the cutters. 

As to the number of yachts now afloat; cruisers as wall as racers, 
the British yacht fleet, which m 1860 consisted of 600 sailing and 
8 steam vessels, now numbers 2209 sailing yachts, of 64,061 tons, 
and 700 screw steam yachts, of 68,667 tons, or a gross total of 2909 
pdhts, of 182,718 tons— m round numbera 8000 yachts, allowing 
for small craft not included m the above total. They are con- 
structed of wood, iron, or eteel— this last gradually coming to tlie 
front in the pleasure feet as well as in the mercantile marme and 
royal navy. Next to (Jreat Bntam the United States possesses the 
largest number afloat, amountmg to nearly if not quite 1200 yachts ; 
and, if to the foregoing are added the yachts of other countnes 
included in Idoydh list, a grand total of upwards of 6000 is 
rffiched. While the taste for saiHng vessels has made marked stndea 
since 1860, that fbr steam yachts nw made still more extraordmary 



Y A K — Y A K 


726 


progress, one noteworthy feature being the increase in their size, 
and another their enormous prime cost. More than thirty of those 
recently built exceed 500 tons, while double that number range 
from 300 to 500 tons ; two or three even exceed 1000 tons each. 

Admiralty warrants are granted to clubs and their members to 
fly the white, blue, or red ensign with device on it, such yachts 
being registered according to the provisions of the Merchant Ship- 
ping Acts. The white man-of-war or St George’s ensign, used by 
British war-ships, is flown by the Koyal Yacht Squadron alone of 
yacht clubs. The ordinary red ensign of the merchant navy may 
be flown by any English vessel without permission of Government, 
as it is the national flag. Yachts with Admiraliy warrants are en- 
titled to certain privileges, such as exemption from excise and some 
other dues ; they may enter Goverament harbours without paying 
dues, and may make fast and lie to Government buoys when these 
are not required by any of H. M. ships ; they need not have their 
names painted on their sterns, thorrgh it is better that they should ; 
and their masters need not hold Board of Trade certificates. 

Literature . — Vanderdecken, Yachts and Yachting (1862) ; H. C. Folkard, The 
Sailing Boat (1870) ; Stonehenge, British Rural SporU (iS76) ; Dixon Kemp, 
Yacht Architecture (1885), Yacht Designing (1876), and Yacht and Boat Sailing 
(1878-86); Yacht-Baaing Calendar {mnnal)] Lloyd’s Yacht Register {ausaal); and 
Hunt's Yacht List (annual). (E. D. B.) 

YAK. TMs animal is the JBos grunniens of Linnaeus 
and all subsequent zoologists, so called on account of the 
pig-like grunting sounds it makes. It is structurally more 
closely allied to the common ox than to the bison, with 
which group of the Bovidee, it has been sometimes errone- 
ously associated. It is only found in the lofty plateau of 
Asia between the Altai Mountains and the Himalayas, and 
occurs both wild and as the ordinary domestic animal of 
the inhabitants of that region, supplying milk, food, and 
raiment, as well as being used as a beast of burden. The 
wild yaks inhabit the most inaccessible parts of the moun- 
tains, ranging up to an elevation of 20,000 feet,' — ^higher 
it is said, than any other animal, — delighting in extreme 
cold, and finding their sustenance in the coarse, wiry grass 
which is almost the only vegetable production of those 
desolate regions. They cannot live to the south of the 
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Himalayas beyond the immediate neighbourhood of the 
snow. Their size is that of a small ox. The horns are 
long, nearly cylindrical, smooth, and pointed at the ends, 
and with a peculiar and characteristic curve, being directed 
at first outwards, then upwardsj forwards, and inwards, and 
finally a little backwards. Some of the domestic yalm are 
hornless. The most remarkable external character is the 
excessive growth and peculiar distribution of the hairy 
covering. The upper parts of the body and sides are 
clothed with a thick, soft, woolly hair, more fully de- 
veloped along the middle of the back, especially on the 
shoulders, where it forms a great bunch j on the sides it is 
comparatively short. From the upper parts of the limbs 
and the whole of the lower surface of the body a thick 
growth of long, straight pendent hair descends, in old 


animals sweeping the ground and almost concealing the 
somewhat short legs. The tail is profusely covered with 
a thick mass of such hairs. The calves are at first 
covered only with a soft, shortish woolly hair, of nearly 
uniform length all over. Domestic yaks vary considerably 
in size and appearance according to their treatment and 
the purpose for which they are bred. The finest are those 
used for carrying the native chiefs. Those employed for 
ploughing are very inferior -looking animals. They vary 
also in colom*. The wild animals are nearly uniformly 
black; the domestic yaks are often quite white. It is 
not nncommon to see the long hair on the ridge of the 
back, that on the tail, and the long flowing hair of the 
under parts white, whilst all the rest of the animal is 
black. The tails of the domestic yaks are used as orna- 
mental standards by the Tartars, and are largely imported 
into India as chowries or fly-flaps. 

YAKUTSK, a province of Eastern Siberia, which 
includes nearly the whole of the basin of the Lena, and 
covers an area of 1,617,127 square miles (nearly one- 
third of Siberia and almost one-fifth of the entire Eussian 
empire). It has the Arctic Ocean on the IST., Yeniseisk 
on the W., Irkutsk, Transbaikalia, and Amur on the S., 
and is separated from the Pacific (Sea of Okhotsk) only 
by the narrow Maritime Province (see vol. xxii. pi. I.). 

The Vitim plateau, from 2500 to 3500 feet in altitude, Physical 
and bordered on the south-east by the Stanovoi Mountains, features, 
occupies the south-eastern portion of the province. Its 
moist, elevated valleys, intersected by ranges of flat, dome- 
sbaped hills, which rise nearly 1000 feet above tbe plateau, 
are nnsuited for agriculture, and form an immense desert 
of forest and marsh, visited only by Tungus hunters, save 
in the south-west, where a few settlements of gold-miners 
have lately sprung up. The high border-ridge of the 
plateau (see Sebeeia) stretches from the South Muya 
Mountains towards the north-east, thus compelling the 
river Atdan to make its great bend in that direction. The 
ridge is almost entirely unknown, having been crossed by 
only two geographers at points more than 500 miles apart. 

The alpine country fringing the plateau all along its north- 
western border is better known in tbe south- w^est, where 
rich gold-mines are wrought in the spurs between the 
Vitim and the Lena ; and farther north-east it has been 
crossed by several geographers (Middendorff, Erman, the 
Siberian expedition) on their way from Yakutsk to the 
Sea of Okhotsk. The Lena, in that part of its course 
where it flows north-east, waters the outer base of this 
alpine region. It is a wild land, traversed by several 
chains of mountains, all having a north-eastern direction 
and intersected by deep, narrow valleys, where wild 
mountain streams flow amidst immense boulders and steep 
clififs. The whole is covered with dense forests, through 
which none but the Tuuguses can find their way, and they 
only by means of marks made on the trees. The summits 
of the mountains, ranging from 4000 to 6000 feet, mostly 
rise above the limits of tree vegetation, hut in no case 
pass the snow-line. Summits and slopes alike are strewn 
with crystalline rock debris, mostly hidden under thick 
layers of lichens, where only the larch, which sends out its 
roots horizontally, can find support and sustenance. Birch 
and aspen grow on the lower slopes ; and where strips of 
alluvium have been deposited in the narrow bottoms of 
the valleys thickets of poplar and willow make their ap • 
pearance, or a few patches of grassy soil are occasionally 
found. These last, however, are so rare that all of them 
are known to the gold-diggers for scores of miles around 
their settlements, and hay has to be brought at consider- 
able cost from the lowlands. All necessaries of life for 
the gold-diggings have to be shipped from Irkutsk down 
the Lena, and deposited at entrepots, whence they are 
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transported in "winter by means of reindeer to tbeir desti- 
nation. A line clra"wn soutb-Trest and north-east, from 
the mouth, of the Yitim towards that of the Atdan, 
separates the monntam tracts from the elevated plains 
(from 1500 to 2000 feet) which fringe the highlands all 
the way from the upper Lena to Yerkhne-Kotymsk, and 
probably to the mouth of the Kolyma. Immense and 
sometimes marshy meadows extend over those plains in 
the south-west ; farther north mosses and lichens are the 
prevalent vegetation. The surface is much furrowed by 
rivers and diversified by several mountain- chains (Ver- 
khoyansk, Tas-fcarykta3di, Kotymsk, and Afazeya). lattle 
is !^own as to ^e real character of these mountains, 
although they are figured on maps as isolated ridges shoot- 
ing north-west from the highlands, between the chief rivers 
which, flow into the Arctic Ocean. Beyond the elevated 
plains vast tundras, covered "with mosses and lichens, 
stretch to the shores of the ice-bound ocean ; only a few 
trees succeed in the struggle for a miserable existence, 
though some isolated groups penetrate farther north along 
the courses of the Lena, the Indighirka, and the Kolyma, 
almost reaching m the first-named valley the seventy-second 
degree of north latitude 

orthem The Arctic coast is indented by several bays — Borkhaya 
jgjid Tana to the east of the wide Lena delta, and Omul- 
yakh, Kolyma, and Tchaunskaya still farther to the east. 
Islands have been explored as far as 78° N. lah These 
fall into three groups, — ^the Lyakhovskiye, the Anjou or 
Kew Siberian, and the De Long Islands. The Medvyezhie 
(Bear) Islands off the Kolyma and the two Aytm Blands 
in Tchaunskaya Bay are merely lattoraL "Wrangel’s Laud 
seems to be the outer island of a great and as yet unknown 
archipelaga The entire coast of Yakutsk is full of 
memorials of the coutagaons explorations made in 1736-41 
by Minin, Laptefl^ and Prontchischeff in. small boats^ "with- 
out any of the modem appliances for Arctic explorations, 
and Tchaunskaya Bay recalls the loss of Shalauroffs 
pedition. The prospects of regular navigation recently 
raised by Nordenslgold’s bold circunmavigatiou of Asia 
seem unlikely to be fafiy realized, the ice apparently having 
never again been in so &vouxable a condition as in 187^ 
79. Every year, however, a narrow pasfflge close by the 
coast is left ahnost free of ic^ enabling a ship or two to 
reach the estuary of the Yenisei, or even the delta of the 
I«na. 

Uvera. Tbe^^tsitery of Tskni^, the Lena, rises on the western riope 
of the niik&l Hoontahts, its souines bang separated only hy a 
oannir ridge from the gnat Siberian laka It eoon issues from the 
moontam vi!ley% and flo"ws over the elevated plains, where it has 
oarved a deep maniLei hetween horizontal la^ of Old Bed Sand- 
stone sad iorther os of contorted beds of limestona As far as 
l^tsk it maintiuns Its north-eastern direction, with bnt one great 
hend in 40* K. lat. and several fanall windings m its upper course. 
At Sahdn^— a lading-pkce 180 miles north-east from Irkut^— it 
is still shaSow, but soon becomes a mighty stream of much, beauty, 
which is increased by the high crags and mountsins amidst whim 
it has dog its channeL Tfongh thus pictuiesquei, its valley can 
hardly be called hospitable . the narrow level stret^es along the 
base of the mountains are often marshy, while the raw ana wet 
climate renders agriculture most difficult ; tlia Tillages are poverty- 
stiiclten, and in most of them goitre is endemic. About 40* S. 
lai the Lena receives from "the right its first great tributary, the 
Yitim (HOO miles in length), which after a very sinuons coarse 
leaves the plateau bdow Lake Oron, by a narrow gorge which 
has not yet Iwen "Visited h 7 geographer. It is naviphle by 
steamere in its hww course. The next ktge tributary of me Lena 
is the OMbna (sibopt 800 miles^ which also rises on the plateau and 
crosses it from south to north f ft is navigable only m the very 
lowest part of its course ; h^iier up, its valley, which offers the 
greatest difficultiea for ihs traveller, has been utfll^ as a route 
only hy the Cossack conquerors of Sdseiia and hy one of the mam- 
bers of the Siberian expedition. The next uBportant tetbutaiy, 
also from the right, is me Atdan (nearly 1300 miles), which first 
&iiTO parallel to the Lena and then turns north-"wesl?ffard8 to jom 
it, itsM receiviiw on the Idt a large tributary, the Amga. It is 
navigated from Ust-lfoya. The omy laige tahutaiy of the Lens 


on the left is the Yilui (about 1800 miles), which has an immense 
dramage-area on the lower plains, and since 1887 has been nan- 
gatedby a steamer At Yakutsk the Lena becomes a magnificent 
stream of more than 4 miles m width, with numerous islands, and 
ting oharaoter it maintains for the next 1200 miles of its course, 
sometimes reaching a width of 17 miles and a depth of 7 to 8 fathoms. 

It enters the Arctic Ocean by a wide delta, occupying more than 
250 TTnlpo of the coast-line , here the river divides into seven or 
eight prmoipal branches, the chief of which vary from 85 to 66 
m length, lie largest being more than 6 moles broad. The 
bar, however, has only 8 feet of water, and the Swedish steamer 
“Lena” had great difficulty in entering from the sea. The lower 
course of the nver is subject to terrible mundatioiis when the ice 
breaks up on its upper part, whilst at the same time the higher 
reaches of its lower course are still covered with ice several feet m 
tinnVnpqg Large portions of the hanks are then torn away by the 
enormous masses of ice. The Olenek (1200 miles), which enters 
the Arctic Ocean to the west of the Lena, is also a considemblo 
nver; the Yana (1000 miles), Indigbrka (960), and Kolyma (1000) 
to the east all rose m the monntam region hetween 61“ and 62° H 
lat. and flow north and north-east into the Arctic Ocean. 

The granites, granitic syenites, and gneisses of the high plateau Geologj 
are surrounded hy a variety of crystalline slates, Huronian and and 
Laurentian ; and vast layers of Silunan and Devonian hmestones mmeral 
and sandstones extend over large areas farther north the Carbon- 
iferous, Chalk, and Jurassic lormations are spread over a wide 
region, and the whole is covered with layers of Glacial deposits in 
the highlands and of post-Glacial elsewhere. The mineral wealth 
of Yakutsk is very great; hut gold (262,200 oz. m 1884} and salt 
(obtained from springs to the amount of about 6000 cwts. annually) 
only are worked. Coal has been recently discovered on the Yilui 
dose hy its mouth, as also on the lower Lena. 

Though there are spots m the If orth- American archipelago and Climate 
in northern Greenland where the cold is as intense as at Yakutsk, 
no region can be named which has such extremes of cold and heat 
or winter temperatures so low, so long continued, or ^read over 
BO immense an area. Yerkhoyansk on the Yana (67° 34' If. lat 
and iS4“20' E. long.) is, in respect of cold, the pole of the Old 
"World ; nowhere, even in Siberia, do we find such low wmter tem- 
peratures . from whatever quarter the wind may blow ft cannot 
ail to bring a warmer temperature to YerkhoyandE. Erosts of 
-76“ Fair, nave been observed there, and the average temperature 
of the three winter months is -68“ 1 ; even that ot March is hut 
I Httb above the freezing-ponit of mercury ( - S7“'9). If either Dst- 
1 Yansk (70“ 65' K. lat, hut close to the sea coast), nor Yakutsk, 
i nor even the polar station of Sagasiyr at the mouth of the Lena 
I (73* 23' N. lat ), has a "winter so cold and so protracted. And yet 
atSaaistyr temperatures of - 68“ 6 were measured m February 1883, 

I and the average temperature of that month was only - 48“ 6 At 
Yakutsk the average temperature of the winter is - 40“ 2, and the 
I seal is fi-ozen to a depth of 600 feet (MiddendorfE) Even at a depth 
' of 382 feet the temperature of the soil is 26“ 4 Fahr For fortber 
particulars, see Sibbeia, vol. xni. p 6 The Lena, both at Kirensk 
and at Yakutsk, is free from ice for only 161 days in the year, the 
Yana at TTst-Tansk for 106. "While at Yakutsk only 146 days and 
at Yerkhoyansk only 73 have no snow , the iutervi between the 
latest frosts of one season and the earliest frosts of the next is 
barely 37 days, and even less in the north. 

In spite of the rigours of its climate, the province of Yakutsk Popula- 
had 243,460 inhabitants in 1888, and the population is supposed tion. 
to be increasing notwithstanding the infectious diseases which some- 
times sweep away whole villages. The Bnssians constitute but a 
trifling element in the pOTulation ; and their villages, numbenng 
scarcely twenty, are chieuy peopled by exiled Ifonconfomusta, be- 
longing to the sects reputea '^dangerous ” In 1879 there were 
5400 ^es living in the towns or settled m the Yakut encamp- 
ments, 6800 peasants (also formerly exiles), 1890 military, and 4100 
artisans, merchants, and officials The remainder were chiefly 
Yakute (211,900), and partly Tunguses (10,400), with a few Yuka- 
ghirs, Lwnu^ and Tchuktehis. The Yakuts belong to the Turkish 
stem (see voL xxiii p. 661), and sp^ a dialect or Turkish, with 
an admixture of Mongolian words. They call themselves Sokha (pL 
Sokhalar), their present name having been borrowed by the Bussians 
from the Tunguses, who call them "Yeko or Yekot Most probably 
they formerly mhabited southern Siberia, and especially the upper 
Yenisei, where a Tartar stem calling itself Sakha still remains in 
Minu s in sk. They are middle-sized, have dark and rather narrow 
eyes, a broad flat nos^ thick black hair, and almost no bearcL On 
the whole they are healthy and reach an advanced age, are veiy 
laborious and enterprising, and display in adhools much more intelli- 
gence than the Tungoses or Buriats. Their implements show a 
great degree of skill and some artistic tasta TheyiiTeinlogjiMrfcw 
with st^ windows, into which plates of ice or pieces of akin are 
inserted instead of glass. A lor^ fire is kwt continnally hnrning 
in the middle of the yurta, which idways hw a wooden chimney. 

The ynrtas are usually at some dislance from one another, hut at 
the same time are grouped into villages or nasUffs During summer 
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they abandon their wooden dwelling and encamp in conical tents, 
consisting of a few poles covered with x»repared birch bark Their 
food 13 cWfly flesh, and their drink koumisa Though nearly all 
are nominally Christians, they retain much of their origmal Shaman- 
ism. Their settlements, which formerly were limited to the valleys 
of the Lena and its northern tnbutaries, are now steadily advancing 
southwards mto the hunting domains of the Tnngnsea, who give 
way before the sujpenor civilization of the Y^uts. IVherever fliey 

? )enetrate, even in the valleys at the base of the Yitim plateau 
Muya, Tchara), they always cultivate some Wley, and cariy on 
some trade.^ 

Occapa- Both the Russians and the Taknts cany on some agncnltuce 
tions. wherever possible in the sontbem parts of the provmce , it was 
estimated in 1879 that 40,000 quarters of harley, summer rye, 
wheat, and oats were cropped m Yakutsk (23,000 quarters by the 
Yakuts). But cattle-breetog is the chief means of support, in 
1879 there were in Yakutsk 130,400 horses of an excellent small, 
hut most hardy breed, 260,900 cattle, 49,000 remdeer, and several 
thousands of dogs, which are used for travellmg purooses. The 
hnntmg of the wild remdeer affords the chief means of subsistence 
in the tnudias ; wealth or famine depends upon its success or failure. 
The herds axe attacked on the routes they pursue diirmg their 
migrations, especially where they have to cross a nver Farther 
north the pursuit of water-birds, which come m innumerable 
flocks to breed on the lakes of the tondras and the shores of the 
ocean, is a most important resource Fishing also is earned on even 
m wmter flora beneath the ice The mountains between the Lena 
and the Yitim have, dmmg the last thirty years, become a most 
important centre of gold-wasbngs, and, notwithstanding the diffi- 
culties of communication, and the necessity of hrmging eveiy- 
thmg from Irkutsk or Transbaikalia, tbe population of Ime gold- 
. mmes of the Olekma and Yitun numbered more than 13,000 in 
1882 Thousands of workmen go every spnng down the Lena to 
work at the mines and return to their villages m autumn 
Com- The prmcipal channel of communication m Yakutsk is the Lena, 
munica- As soon as the spnng amves, scores of boats are hmlt at Katchug, 
tion and Yerkholensk, and Ust-IIga, and the goods brought on sledges m 
trade. wmter flora the capital of Eastern Sihena, mdudmg considerable 
amounts of corn and salt meat, are shipped down the nver Steamers 
ply all along its course, and enter its tributary, the Yitim, which 
is navigated almost to the gorges beneath Lake Orom A few 
steamers descend to the delta of the Lena, and leturn with cargoes 
of fish and furs. There are very few overland routes A new one, 
available for the transport of live stock from Transbaikalia to tbe 
gold-mmes of Olekma, was opened m 1869, and cattle are brought 
every year from Transbaikalia, notwithstanding the hardships of 
the 700 nules’ route across the plateau and the wild mountam 
tracts. Two other routes, also mere footpaths, on wMcffi traveUers 
and goods are transported on horseback, radiate from Yakutsk to 
Ayan and to Okhot^ Manufactured goods and grocenes, chiefly 
tea, nee, and sugar, were imported to "^kutsk by the former route 
to the amount of some 1000 cwts m 1883 ; these goods cross the 
Stanovoi Mountains and the plateau on sledges as far as the Maya, 
whence they are shipped to Yakutsk. 

The provmce is divided mto five distnots, the chief towns of 
which are— YAXursK (see below), Sredne-Zoiymsk (660), Olek- 
minsk (600), Yerkhoyansk (290), and Viluisk (390) Except Yakutsk, 
these towns” are but miserable villages. (r. A. E.) 

TAKUTSK, capital of the above province, situated in 
62’ 2' N. lat and 129’ 44' E. long , 1800 miles to the 
north-east of Irkutsk, was founded by Cossacks in 1622. 
It stands on a branch of the Lena^ l^tystakh, between 
whidi and the main river, five miles distant, lie several 
low islands During the break-up of the ice the water 
of the Khatystakh, finding no outlet mto the Lena on 
account of Ike huge masses of ice, rises and fioods the 
lower parts of the town, leaving after its subsidence great 
pools, which, as well as Lake Taloye close by, become a 
source of infectious disease. The town is, however, pro- 
tected to some extent by a wooden embankment. The 
old fort is now destroyed, but its five wooden towers, erected 
in the 17th century, are still standing. The streets are 
nnpaved, and the wooden houses are built upon high, base- 
ments to protect them from the inundations. The diops 
only are of stone. There are in Yakutsk a cathedral, three 
churches, a monastery, two gymnasia for boys and girls, 
and several elementary schools. It is the residence of the 
^ Besides the older literature, the bibliography of which is giveu m 
Semenoffs Qeogr. Jhchmsry (Bussiau), compare Eadloffs S^run 
(Leipsio, 1884) , P. MtiUer’s Tungusen vnd TaJeuien (Leipsio, 1882) j 
and Yambdty’s Das Tibrkenvolk (Leipsic, 1885) , and several interMt- 
mg monographs in IzvestM of East Siberian Geogr, Soo. 


Eussian governor and the provincial authorities, as well 
as of a few wealthy merchants, who carry on trade in 
furs, mammoth bone, and remdeer hides, which are ex- 
ported to Eussia, and in imported groceries and manu- 
factured goods. The arnval of the latter gives occasion 
to a fair m July, which is frequented by natives from all 
parts of the province , the returns are estimated at about 
i6450,000. The population was 5290 in 1885. 

YAM, a term usually applied to the tubers of various 
species of Bioscovea, These are plants with thick root- 
stocks, from which protrude long slender, climbing stems, 
bearing alternate or opposite, entire or lobed leaves and 
unisexual floweis in long clusters The flowers are gener- 
ally small and mdividu^y inconspicuous, though collect- 
ivdy showy. Each consists of a greenish bell-shaped or 
flat perianth of six pieces, enclosing six or fewer stamens 
in the case of the male flowers, and a three-celled, three- 
wmged ovary in that of the female flowers The ovary 
ripens into a membranous capsule, burstmg by three valves 
to liberate numerous flattish or globose seeds. The species 
are natives of the warmer regions of both hemispheres, 
and many of them are important on account of the large 
amount of starch contained in their tubers According to 
Prof. Church’s analysis of the Chmese yam, it contams 
more nutritive or nitrogenous matter, but less starch, than 
potatoes : m 100 parts there are of water 82 6, starch 13T, 
albumen 2 4, fat 0 2, yvoody fibre 0*4, and mineral matter 
1*3 parts. 

D. satim and D alaia are the speaes most widely diffused in 
tropical and suh-tropical conntiies D aaiUaia, grown in India, 
Cochin China, and the South Sea Islands, is esteemed one of the 
best varieties B japontca, the Chinese yam, is hardy m Great 
Bntam, but the great depth to which its enormous tubers descend 
renders its cultivation niLprofitable , the tubers of D. alaia some- 
times attain a weight of 100 lb. Most of the yams contain an aend 
principle, which is dissipated m cooking. 

The only European Dmcorea is that Imown as D. jpyreTuaca, 
found in 1845 ui the Pyrenees, a remarhahle instance of a species 
growing at a long distance fi:om all its congeners. True yams must 
not he confounded ivith the sweet potato, CoKod'mlas Batatas (see 
vol XIX p 697), as they sometimes are in London markets The 
common blaok bnony {Tamxis communis) of hedges in England is 
closely allied to the yams of the tropics, and has a similar root- 
stock, which IS reputed to he poisonous. 

YAMBO, or Yembo, more properly Tattbo*, a town of 
Arakia on the Bed Sea, in 24’ 4' H. lat Having the 
best harbonr on this coast, it has taken the place of Al- 
Jflr (which lay to the south and is now ruined) as the 
port of Medina, and is visited by steamships in connexion 
with the pilgnm traffic and for the import of grain. The 
town is surrounded by dilapidated walls, and the fixed 
population probably does not exceed 4000 (Von Maltzan). 
The Johaina Arabs are the dommant element, though 
there is a Turkish officer and guard who maintain a certain 
authority within the walls. Six or seven hours’ journey 
inland at the base of the mountains (Jebel EadwIL) is the 
fruitful valley of Yanho’ al-Makhl, with palm-groves, 
several hamlets of the Johaina^ and country houses of the 
merchants of the port This inland town, or group of 
villages, is the Yanbo' of the old Arab geographers, and 
hes on the route of the Egyptian pilgrim caravan, one 
night’s journey from the famous battlefield of Bedr The 
port is sometimes distinguished as Yanbo’ al-Ba^ (Yanbo* 
on the Sea). 

YANAOH, a French settlement iu Lidia, near the 
month of the Godavari on the Orissa coast, in the Gods/- 
vaxi district, Madras presidency. It is situated in 16’ 44' 
10" H. lat. and 82’ 12' 6" E. long., and has an area of 2258 
acres and a population of 4473. 

Yanaon was founded shortly before 1760, and its fortunes followed 
the vioiBsitades of French Hstory in southern India. "With the 
other Frenck possessions in India it was secured by the treaty of 
1 1814-16. 



728 YAN- 

TTANG-CHOW PU, or HA 2 fG-GH 0 V Foo, a prefectoral 
city in the Chinese province of Kiang-su, is situated on 
the Grand Canal in 32" 21' N lat. and 119" 15' E long. 
The walls are between three and four miles in. circtunfer- 
ence, and the streets both m the suburbs and in the city 
are well supplied with handsome shops. The temples, 
colleges, and other pubhc buddings are fine and large, and 
there is generally a well-to-do look about the place. The 
flourishing trade of the town may be either the cause or 
the result of an almost Jewish preddection shown by the 
people for mercantile pursuits. Unlike Chinamen gener- 
ally, they prefer trade to husbandry, and have earned for 
themselves pre-eminence as a community of shopkeepers. 
Another of their characteristics is their extreme supersti- 
tion. Their observance of full moons and festivals exceeds 
in ritualistic display that which is commonly thought to 
be good enough for such occasions by their fellow-country- 
men ; and their jealousy for the honour of their gods has 
on more than one occasion led to religions outbreaks. 
The most violent of these fanatical ebullitions, so far as 
foreigners are concerned, occurred in 1868, when Mr Hud- 
son Taylor first attempted to open a mission there. But 
Yang-chow Fu possesses an earlier historical connexion 
■with foreigners Marco Polo ruled over it for three years 
by appointment from Knblai Khan (? 1282-85). The great 
traveller speaks of it aa “a noble city,” “"which has seven 
nnA twenty other wealthy cities under its administration. 

. . . The people,” he adds, “ are idolaters and use paper 
money.” They “live by trade and manufactures, for a 
great amount of harness for knights and men-at-arms are 
inade there.” The population of the city and suburbs is esti- 
mated at about 360,000. In 1880 the value of foreign ' 
goods imported into the town amounted to about j£9 6,956. 

YANG-TSE KIAJi^G, or Yang-tsze Kbano. See 
China, vol. v. p. 631 

YANINA. See JAinNA. 

YANKTON, one of the principal cities of the Territoty 
of Dakota^ United States, and until recently its capital, is 
the county seat of Yankton county, and is situated upon 
both tanks of the James or Dakota river at its confluence 
with the Missouri, and on the Chicago and St Paul and 
the Chicago and North "Western Eailroads. It serves as a 
centre of supply and distribution for the adjacent fertile 
{flains. The population in 1880 was 3431 ; in 1888 this 
had probably increased to 5000. 

The city derives its name from the yantton division of the 
Bionx TtHiimia- A trading-post was first established on its site m 
1669, and the dty ivas incorpconted ten years later. 

YABEAND, or TAitKENn, the chief town of the prin- 
cipal oa^ of East Turkestan, is mtuated on the Yarkand- 
Ihiri% in 38" 25' N. lat. tod 77" 16' E. long., at an altitude 
of about 4100 feet above sea-Ievel. The settlements of the 
YVkand oasis occupy the south-w^tem comer of East 
Turkestan, and are scattered along the numerous rivers 
which issue from the steep slopes of the Pamir in the wesl^ 
and the Karakorum and Kuen-Lun Mountains in the south. 
The oasis of Kashgar limits it in the north, and a tract of 
desert separates it from the oasis of Khotto in the south- 
east. The Yarkand-Daria and its numerous tributaries, 
which are fed by the glaciers of the mountaiu region^ as 
also many rivers which no longer reach the main stream 
but are lost in the steppe or amidst the irrigated fields, 
bring abundance of water to the desert j one of them is 
called Zerafshan (“gold-strewing”), as much on account 
of the fertility it brings to the desert as of the small amount 
of gold discovered in its auriferous sands. Numberless 
irrigation canals, some of them of considerable length, carry 
the water of the rivers to the fields, which occupy a broad 
sons of loess skirting the btoe of the mountains. Hi^er 
up, in the spurs of the mountains, there are rich pastor- 
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where large numbers of goats, yaks, camels, sheep, 
and cattle are reared On the whole, the oasis of Yarkand 
18 regarded as the richest of East Turkestan, and its 
population probably numbers about 200,000 inhabitauta 
(32,000 households in 1873) Wheat, barley, nee, beans, 
and various oil-yielding plants are grown m the fields, and 
the gardens supply abundance of melons, grapes, apples, 
and other fruits. The cotton tree and the mulberry are 
cultivated m the warmer parts of the oasis. There is no 
lack of gold, lead, and precious stones in the mountains, 
though only the first-named is at present extracted. A 
variety of petty trades are carried on m the to-wns , 
Yarkand is renowned for its leather-ware and saddlery 
The population consists of Persians, who have almost 
given up the use of their mother tongue and now speak 
Turkish, and of Turkish Sarts 

The town of Yarkand, which has a population of about 
60,000 accordmg to Forsyth (6000 houses in the city, and 
as many in Yanghishar and the suburbs), is very favourably 
situated on the river of the same name, five days’ journey 
south-east fiom Kashgar. It is surrounded by thick 
earthen wall, nearly four miles long, with towers in the 
i Chinese style of architecture, and is well watered by num- 
berless canals, which are drawn from the river an^ after 
having irrigated the rich gardens of the city, lead to 
I cisterns in which water is collected for the winter. The 
square fortress of Yanghishar, which was built by the 
Chmese, stands within four hundred yards of the walla 
I of the town The ten mosques and maidrasas of Yarkand, 
although much poorer than those of Bokhara or Samarcand, 
enjoy a wide reno'wn in the Moslem world. There is a 
brisk trade, especially in horses, cotton, leather-ware, and 
aJl kinds of imported manufactured goo^. 

Yarkand is surrounded by a number of analler towns, 
the chief of which are — ^Yanghi-hissar, which has about 
6Q0 houses and is the centre of a populous district, Tash- 
kurgan on the Pamir, now reckoned as belonging to tiie 
Russians, Posgam (1600 houses), Kargatyk, at the junction 
of the routes leading to Ladak and Khotan (2000 housesb 
^ujtt (2000), Tagarchi, Kartchum, Besh-taryk (1800), 
Gnma (3000), and severd smaller ones. 

Yarkand was hut very imperfectly known until the second half 
of the 19th century. Marco Polo visited it between 1271 and 1276, 
qnd Goes in 1608 ; but the oontinuoua wars which marked the his- 
tory of the oasis (see T^kkestaN, voL xxui pp. 637-640) prevented 
Europeans from ftequentmg it, so that untu 1863 the mrormation 
borrowed from medweval travellers and from Chinese sources, along 
with that supphed by the pandit Mir Isaet UUah in 1812, was all 
that was known about the Yarkand remon. The first European 
who reached it iu the 19th century was Adolph Schla^tweit, who 
passed by Yarkand in August 1867, but was killed a few days later 
at Kashgar. The pandit Mohammed Hamid visited it m 1863 and 
detezmmed its geographical position and altitude. The best recent 
information is due to Robert Shaw^ and G W. Hayward, who stayed 
at Yarkand m 1869, and to Sir Douglas Forsyth, who first visited 
it in 1870 Three years later he visited it again with an expedi- 
tion which had Gordon, Bellew, Chapman, Trotter, Biddulph, and 
Stoliezka as members, and afterwards published a detailed report 
upon the scientifio results of the mission * In 1886, after a re- 
markable journey through East Turkestan, A D. Caiey reached 
Yarkand and spent the winter thera 

YARMOU^TH, or Great Yarmouth, a municipal and 
parliamentary borough, seaport, watering place, and import- 
ant fishing station of England, chiefly in Norfolk, -with a 
small portion (of the municipal borough only) in Suffolk, 
is situated on a long and narrow peninsula of sand, bounded 
on the west by the river Bure, the Breydon (formed by the 
Yare and the Waveney), and the estuary of these rivers. 
It stands on the Great Eastern and the Eastern and Mid- 
knd Railway lines, 20 miles east of Norwich and 122 

* R. Shaw, Vistts to Sigh Tartary, Tarhmd, and Kashgeyr, London, 
1871. 

* M^ort of a Mtssian to Yarkund in 1873, Calcutta, 1876, with 
numerous photc^pbs 
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nortli-east of London. Tlie old town of Great Yarmouth 
was hmlt chiefly along the eastern bank of the Yare, but 
within recent years the town has extended beyond its 
ancient walls, of which some remains still exist, to the sea- 
shore, where there are a marine drive and three piers — two 
of them 700 feet long. The principal features of Y armouth 
are the north and south quays, and the straight narrow 
lanes, 145 in number, called “rows,” running at right 
angles to them. These rows were at one time inhabited 
by the wealthy burgesses, and many of the houses now 
tenanted by idie poorer classes have curiously panelled 
rooms, with richly decorated ceilings. The market place 
of Yarmouth is one of the most spacious in the kingdom, 
its area bemg about three axjres The old town of Great 
Yarmouth is connected with Little Yarmouth by a bridge 
across the Yare of stone and iron, erected m 1854. The 
Bure is crossed by a suspension bridge The church of 
St Nicholas, founded m 1101 by Herbert Losinga, the first 
bishop of Norwich (who removed the see from Thetford), 
and consecrated in 1119, is one of the largest parM 
churches in England. Originally it was in the form of a 
Latin cross, but only the tower of the ancient bmlding 
remains; and by successive alterations the form of the 
church has been completely changed. The clerestoried nave 
m the Early English style, with columns alternately oct- 
angular and circular, was rebuilt in the reign of Eing 
John. A portion of the chancel is of the same date 
About fifty years later the aisles were widened, so that 
the nave is now the narrowest part of the building. A 
grand west front with towers and pinnacles was constructed 
in 1330-38, but the budding was interrupted by a visitation 
of the plague. Within the church there were at one time 
eighteen chapels, maintained by gudds or private families, 
but these were demolished by the Eeformers, who sold the 
valuable utensils of the budding and applied the money to 
the widening of the channel of the harbour. Dunng the 
Commonwedth the Independents appropriated the chancel, 
the Presbyterians the north aisle, and the Episcopalians 
were allowed the remamder of the budding. The brick 
walls erected at this time to separate the different por- 
tions of the budding remamed tdl 1847. In 1864 the 
tower was restored, and the east end of the chancel rebudt ; 
in 1869-70 the south aisle was rebudt; and in 1884 the 
south transept, the west end of the nave, and the north aisle 
underwent restoration. The width of the nave is 26 feetj 
and its length to the tower 117, that of the tower 27 feet^ and 
of the chancel 92, — ^total 236 feet. The Eoman Cathohc 
church is a handsome Gothic budding erected in 1860. 
In 1551 a grammar school was founded, the great hall of 
the dissolved hospital, founded m the reign of Edward L 
by Thomas Fastolfe, being apmopriated as the bu il d ing 
The school was closed from 1757 to 1860, when it was 
re-established by the chanty trustees, and in 1872 new 
buddings were erected. In the hospit^ school a number 
of boys and girls were formerly boarded and educated, 
but smce 1850 the charity has been admimstered as a 
place of free education only. Among the other principal 
public buildings are the town-hall and public offices, of 
red brick and red sandstone in the Queen Anne style of 
architecture, with a tower 126 feet in height, erected in 
1883; the aquanum, erected in 1877 and extended in 
1882 ; the old toll-house, formerly the town-hall, a budd- 
ing of the 14th century, which has been carefully pre- 
served as a rede of antiquity; and the assembly and 
reading rooms, the dnll-had, the custom-house, the bar- 
racks at Southtown, the batbhouse, the workhous^ the 
public library, and two theatres. A Doric column, 144 
feet m height, was erected on the downs in 1817 to the 
memory of Nelson. Among the charitable and benevolent 
institutions are the royal naval lunatic asylum, originally 
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founded as a lunatic hospital in 1811, the sailors’ home 
(1859), the boys’ home (1870), the Walrond memorial 
smack-boys’ home (1875), the fishermen’s hospital (1702), 
and Warne’s and various minor charities. 

Yarmouth Eoads, except in east or north-east winds, 
afford excellent an^orage. The present channel to the 
quays was made in 1567 by Joost Jansen, a Netherlands 
engineer. It affords a depth of water at the bar of 12 
feet, and at high water of 18 to 20 feet. The town owes 
its origin to &e fisheries, and is now one of the chief 
fishmg stations on the east coast of England, being 
specially famed for its herring and mackerel fisheries 
(see Fisheries, vol. ix pp. 251-252), while cod and other 
white fish are also caught in great quantities The 
number of boats registered under the Fisheries Act in 
December 1886 was 439, employing from 4500 to 6100 
men and boys. The boats engaged in fishing are mostly 
trawhng smacks. The curing of fish is an important m- 
dustry, Yarmouth bloaters being celebrated throughout 
the kingdom. A great stimulus was given to the fishing 
trade by the erection of a fish wharf in 1869, having a 
length of 2257 feet. There is a considerable inland trade 
on the rivers by means of lighters and wherries In 1883 
the value of the imports of foreign and colomal produce 
reached £285,742, and, although in 1886 it sank to 
£173,636, the average for the five years preceding 1888 
was about £235,000. The value of the exports in 1882 
was £3399 and m 1886 £14,706. The principal imports 
are coal, timber, and provisions. The trade is chiefly 
with the Baltic ports, France, Portugal, Spain, the Channel 
Islands, the United States, and British North America. 
The number of vessels engaged m the foreign and colomal 
trade that entered m 1886 was 191 of 38,134 tons, that 
cleared 99 of 18,299 tons. The number m the coastmg 
trade was 1033 of 110,312 tons entered, and 1083 of 
124,527 tons cleared. Steam-packets ply between London, 
HuU, and Newcastle. Ship -building and boat-building 
are carried on chiefly in connexion with the fisheries, the 
number built in 1886 being 11 of 781 tons There are 
also rope;, twine, and trawl-net manufactories, silk-crape 
works, and extensive maltings. Yarmouth is frequented 
in summer as a seaside resort. It is governed by a mayor, 
twelve aldermen, and thirty-six councillors. The corpora- 
tion act as the urban sanitary authority. Water is obtamed 
from one of the “ broads ” at Ormesby. The borough has 
a separate commission of the peace and court of quarter- 
sessions. The population of the municipal borough (area 
3685 acres) was 41,819 in 1871 and 46,159 (9008 bemg 
in Gorleston in Suffolk) in 1881. 

At the close of the 5th century Yarmouth is said to have been 
the landing-place of a Saxon invader Cerdio. At an earlv period 
it was resorted to by fishermen from the Cinque Porta and n^m the 
Continent for the herrmg-fishing, who dned their nets on the denes 
or downs, and also erected tents where they sold their fish to mer- 
diants from Lemdon and elsewhere At Domesday the place is de- 
scribed as the king’s demesne, and as having seventy burgesses. 
Henry I appointed a provost as governor, ana in the 9th year of 
John it received a charter of incorporation. It received another 
charter from Heniy III., who permitted the inhabitants to enclose 
the borough with walls and moats In 1S38-S9 the town suffered 
severdy from the plague, dnxmg which 7000 persons are said to have 
died. In 1381 the rebels under Wat Tyler were defeated by the 
inhabitants of Yarmouth. The town also rendered considerable 
assistance when England was threatened by the Spanish Armada , 
m recognition of thm Elizabeth empowered the “bailiffs, burgesses, 
and commonalty” to hold an admiralty court, and extended their 
liherties in other ways. In 1688 a castle was built m the centre 
of ae town, and a mound called the south mound raised and 
crowned with heavy ordnanca The casde was demolished in 1621 
and new fortifications thrown up, havmg a circmt of miles. On 
account of the hardship expenenced fay the town finm the levyiog 
of ship-money by Cbarles I , it declared for the Parliament, At 
the close of the war the fortifications were demolished. Prom an 
early penod the Cinque Porta had the power of sending hailiffii to 
Yarmouth to govern the town dunng the hemng-fislung season, 
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from Michaelmas to Martinmas, their jurisdiction being conci^nt 
mth that of the baihtfe of Yaroiouch , hut on account of the 
jealousies that were thus created the pnvil^a was abolmhed in 
the reign ot Charles II Until the Act of William IV the town 
was governed by a charter of Queen Anne. It sent two members 
to parliament from tha reign of Edward I till 1867, when it was 
distWilixsed ; but by the Act of 1885 it was again allowed to le- 
turn one member. ^ ) 

YARN consists of any textile fibre prepared by the 
process of spinning for being woven into cloth It is only 
in a few minor and exceptional cases, such as tlie weaving 
of hair-clotR or of wire, that there is any making of woven 
fabrics without the previous spinning of yarn. As weav- 
ing can be shown to be among the earheat and most 
universal of the industries of mankind, the process of 
spinning yarn, which of nec^ity accompanies or ra^er 
precedes weaving, can be claimed as one of the primal 
employments of the race. There is ample evidence obtain- 
able, not only of the great antiquity, but also of the TOde 
— almost universal — difiusion of the art of spinning. 

of the implements employed are found wherever 
traces of prehistoric and early man make their appearance. 
It happens that the exceedingly simple apparatus which 
was used in the Kirliest ages continued to be the spinning 
implements of civilized communities till comparatively 
recent times, and it may therefore be said that there is no 
art which has been more widely diffused, more uniformly 
practised, and which remained so long ^ed and unpro- 
gressiv^ as that of yam-spinning. On the other hand, 
a jnfiA human ingenuity bent itself to improve the art — and 
th^e efforts only began in earnest about the middle of the 
18th century — ’there have not been developed m the whole 
range of mechanical industries implements of greater 
variety, complexity, deliaujy of action, and manifold pro- 
ductive capacity than the varied machines now adapted 
for the production of yam. 

The primitive spmning implement consists of a spindle^ 
a rod of wood, usually from 9 to 12 mch^ in length, 
rounded and tapering towards both extremities, as shown 
in the accompanying cut. At the upper extremity there 


Erunitire spindle. 

ia usually a notch, in which the yarn is caught while 
ondecgoing the operation of twisting, and to the spindle 
tlure is commonly added a whorl — a perforated disk of 
stone or other heavy material — the object of which is by 
its weight to ^ve momentum and stea^ness to the spindle 
when it iff rotated by the hands of the spinner. The 
fibre to be spun is commonly attached loosely to a distaff 
or “rock” of wood, which is held under the left arm of 
the operator; but in the case of certain short fibres the 
material is made up in rolls or cardings. A rotatory 
motion is given to the spindle by twirling it between the 
fingers of the right hand ; and the fibre to be spun is then 
drawn out in a uniform strand between the fingers of both 
hands and simultaneously twisted into yam by the rotat- 
ing spindle to whi<h it is attached. The portion that is 
jSumcientiy twisted is wound on the body of the spindly 
and the operation is continued till the spindle is filled 
with yam of a smooth and equal calibre. The quantity 
thus rolled up gives the name to a now definite measure 
of yajr% “the spindle.” Simple and primitive as is this 
apptaatus, a dexterous and experienced spinner is able to 
pr^uce yam of an evenness, strength, and delicacy such as 
can scarcely be exceeded with the aid of the most com- 
phcsted appliances and by the numerous processes of 
perfected modem spinning. The cotton yams with which the 


extreme flimsy amness receive such names as “ woven air ” 
and “ evening dew,” — are spun with the aid only of these 
simple and rude appliances. The spmdle used by the deft 
Hindu 13 a slender strip of bamboo not much bigger than 
a darning needle, lightly weighted with a pellet of clay ; 
and, as the tender formed cannot even support the 

weight of so shght a spindle, the apparatus is rotated in a 
socket, which consists of a piece of hollow sheU. The 
spmdle as here described was the sole apparatus with 
which, so far as is known, the whole of the yarn woven into 
cloth by mankmd till comparatively modern times was 
made, and even at the present day it is not wholly 
obsolete. Apart from its use m Eastern countries and 
among the untutored tribes of Central Afnca, the spmdle 
in its original form contmues to be used m the remote 
districts of the Scottish Highlands and islands, and lu 
many other regions of Europe. 

Throughout aU the changes and developments of modem 
yarn-spinning the rotating spmdle contmues to be the 
essential implement, and all the improvements which have 
been effected have had for their object,— -(1) the providmg 
of mechanical means of rotating the spindle, (2) an auto- 
matic method of drawing out and attenuatmg the fibre, 
and (3) devices for working a large group of spindles 
together. 

The first improvement on the aunple spmdle consisted in mount- 
ing it hoiizontilly m bearings, and giving it a rotatory motion 
by a band from a large wheel, paasuig round a small puHey 
or “whanre" fixed on the spindle itself. Such was the first apm- 
Tiiwp r wheel which, m the form, of the “eharka,” has long been known 
in the East Indies ; and from a drawing m a 14th-centnry MS m the 
Bntiah Museum it ia obvious that it was not unknown, although 
certainly fax from common, m Europe at that early date A jewelled 
model hand-wheel of this description was formerly the property of 
Mary of Guise. This form of wheel came ultimately to be known 
in Scotiaud as the **niuckle wheel,” in contradistmotion to one 
of later mvention, and tiie method of working it is not yet an 
altogether forgotten art 

ifo strict record of the dates at which various developments of 
the art of spmning took place are to he found, and it is certain that 
many appliances were long known and to some extent used before 
their adoption became general Thus it is quite clear that the 
flier, which is fitted around modem spmdles for twisting the yarn 
brfore it is wound on the bobbin, was known to Leonardo da vmci 
and probably invented by him. Among the numerous mechanical 
drawings left by that man of genius there is one which shows a 
spindle with flier and bobbin, with a device for movmg the bobbin 
up and down on the spmdle so as to effect an even distnbution of 
the yam. But the use of the flier does not seem to have been 
known in England till about the end of the l7th century. In a 
pamphlet issued m 1681 by Thomas Eimiin, entitled /Some iVo- 
j^^aXafar the, EmployTnent of iha Poor, there is an illustration of an 
improved wheel, with two spindles provided with fliers, having on 
them hooks or pins for directmg the yam on different parts of the 
bobbin. The &etoh also shows the spindle and flier driven by 
different hands, as was the case with the spinning-wheel which sub- 
sequently came mto common use. In hand-spinning the further 
application of the treadle motion, with connecting-rod and ci-ank- 
azie to drive the httle wheel with the feet alone, was the final 
development. By this agency both hands of the spinner were free, 
continuous and ui^orm motion was secured, and the spinner could 
work two spindles sunultaneously, the one ivith the nght and the 
other with tiie left band. It was in this condition that the most 
advanced form of yam-mekmg was earned on in the 18th century, 
when a great series of inventions revolutionized the entire range of 
textile mdufltries and laid the foundation of the gigantic fartory 
system of spuming and weaving which now prevails. 

Tha problem winch lay before mventois was to bring tanf^ed 
masses of fibrous material into parallel order, and to draw out and 
twist these fibres into uniform strands by automatio means, without 
the continnotis application of intelligent attention The first stage 
in the evolution of mechanical spmning was effected under the 
patent of Louis Paul m 1738, m which tuere was clearly described 
and foreshadowed what is now one of the most importGmt features 
of spmning maiflunery— the drawing rollers. In his specification 
he says 

^‘One end of the tnass, rope, thread, or sUvetle put hetwlxt a pair of rowlers. 
Gnihider8,or cones, or some euch movements, which, being turned round, by 
their motion draws in the raw mass of wool or cotton to be spun, In proportion 
to velocity ^ven to snoh rowlera.'cillinders, or cones As the prepared 
mass passes regnlBrly through or botwixt these rowlers. cillinders or cones a 
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than the first, draw the rope, thread, or silver Into any degree of fineness 
which may be required” 

Next, to James Hargreayes of Blaokbnm is dne tlie first con- 
ception of the famous spinmng-jenuy, which he devised about 1767 
and patented in 1770 In his specification Hargreaves desenbea 
his invention as a inachme or engine to be managed by one person 
only, and that the wheel or engine will spin, draw, and twist sixteen 
or more threads at one time by a turn or motion of one hand and a 
draw of the other At the same tune the humble barber of Preston, 
Richard Arkwright, was busily engaged m developing the important 
senes of inventions and adaptations which resulted m the modem 
throstle spmnmg-frame. Arkwnght’s pi incipal patents w ere secured 
in 1769 and 1776 , and in the latter year Samuel Crompton of Bolton 
brought before the world hia mule api nmTi g.frfl.mft, m which the 
drawing rollers of Paul and Arkwr^ht were with happy effect 
apphed to the leuny of Hargreaves. These inventions are at the 
foundation of all modem systems of yarn-spmning ; details regard- 
ing them are given xmder OoTToisr, Linen, Silk, and Wool. 

The vanons methods by which the sizes or counts of yam have 
been fixed m different countries have long been a source of much 
inconvenience lu the internationEd exchange of spun yarns. The 
methods of estimating sues or weights of yam are mdeed com- 
pheated m the extreme, for not only has each country different 
standaids, which may locally be disregarded, but for the yam from 
each separate fibre there may he dmerent lengths of nank and 
different methods of estimatiug sues Thus, taking Enghsh stand- 
ards, we find that cotton yarns are made np mto hanks of 660 
“ thi’eads ’’ of IJ yards, giving 840 yards per hank, and the " counts ” 
are the number of h^ks which go to make lib weight of yam. 
Por linen yarns there are 2^ yai’ds m a thread, and 120 threads or 
800 yards m a lea, and the count is the number of leas per Ib In 
a hank of worsted or woollen yam there are 660 yards, and the count 
similarly is the number of hanks per lb In Contmental countnes 
the len^ of the hank or its eq^uivalent is different , the weight by 
which the count is reckoned also vanes ; and, as the weights and 
measures of the several countnes have only the most involved ratio 
to each other, to estimate comparative sues complex calculated 
tables are necessary. Attempts have been made to establish an 
international standard of numbenng yarns based on the French 
metno system, m which the count is the number of grams which a 
defimte length of yam — ^1000 metres — ^weighs. No progress, how- 
ever, has been made m coming to an international agreement m the 
q^uestion. (J PA-) 

YAROSLAVL, a government of central Russia, sepa- 
rated from Moscow by narrow strips of Vladnnir and Tver 
on the S., and having Tver and Novgorod on the W., 
Vologda on the N., and Eostroma on the E., is one of the 
smallest, but at the same time one of the most populous 
and mdustrial governments of Great Russia. It has an 
area of 13,751 square nules, and the population was 
1,118,130 m 1884. It consists of a broad and shallow 
depression, elongated from west to east, where theVol^ 
flows at a level ranging from 260 to 230 feet above the 
sea, while the snrrounding hills rise to altitudes of from 
700 to 800 feet. In the west, especially between the 
Motoga and the Sheksna, the country is covered with 
marshes and ponds, which become completely flooded when 
the water rises in rivers. There is another region of 
low and marshy tracts in the south, about Rostoff. Gentle 
sloping hills appear in the north on the left bank of the 
Sheksna. 

Jurassic days, sandstones, and sands cover nearly the whole of 
Yarostavl, but they are concealed almost everywhere by thick 
deposits of Glacial boulder day, which is regaMed by Russian moIo- 
gists as the bottom moraine of the ^reaS ice-cap of the Giscial 
period. Triassic “ variegated marls,” widely diffused throughout the 
whole of the middle Y ol^ region, undoubtedly underhe nearly all the 
Jurassic deposits of the government, hut only a few patches come 
to the surface, many salt springs exist m these deposits. _ The 
Upper Carbomferous hmestones come to the surface only in the 
north-west and towards the east^ The chief mineral p^ucts are 
hog-iron ores, s^hate of copper, and pottery day. Feat occurs 
in thick be^ There are also several mineral springs The soil is 
inosHy a kind of loess of moderate fertilily , sandy tracts are not 
uncommon ; and wide areas are covered with marshes— rdics of the 
great lakes of the Lacustrine penod. 

The chief nver of the government is the Volga, which traverses 
it for 180 nules, making a great bend to the north. The chief 
towns — Eybinsk, Yaroslavl, Molog^ Romanoff- Boiisoglyebsk, 
Ughtch, and Myshkin — are situated on its hanks, and a busk 

1 SwIoffiooZ Survey qf Stasia, sheet 66, by NTWMn (Eussian and Oennan), 
6t Petersburg, 1884. 


' traffic 13 earned on, both by the river itself and by two canals, 
Mariinsk and Tikhvmsk, which connect it with the Neva through 
Its tributaries the Sheksna and the Motoga. Another tributary 
received by the Volga within the government is the Kotorost, which 
has many manufactories on its banks and is na\ igated, especially in 
sprmg The Kostroma flows along the eastern border and is a 
channel for the export of timber and fuel. Small lakes are 
numerous, the chief being Lake Nero or Eostoff The forests, 
which consist chiefly of fir and Scotch pme, cover one-third of the 
a^egate area , but they are rapidly being destroyed The flora 
otYarostavl, although similar to that of Moscow, bears a northern 
stamp owing to the presence of the dwarf birch, Eul/us arctieus, and 
Lxnuma borealis 

The climate os as continental as that of middle Russia generally. 
The average temperatme at Yarostavl is 36° 7 Pahr. (January 6°*6, 
July 61° 6) ; the prevaihng south-western and western winds render 
it moister than in central Russia , and the average number of days 
with ram or snow is 114 The rivers remain frozen from 118 to 183 
days every year 

The population is thoroughly Great Russian The abongmal 
Meryas have been completely Russified , and traces of the Karel- 
ians, who immigrated in the 17th centuiw, can only be discovered 
m tffie names and features of soma inhabitants on the Siti river 
There are moreover some 1000 Tartars, 2100 Jews, and about 600 
Gipsiea Leaving out of account some 2700 Cathohes and Protest- 
ants, the population belongs to the Greek Orthodox Church or is 
JRaakolmk. 

Although Yaroslavl is one of the chief manufacturmg govern- 
ments of the empu*e, its inhabitants liave by no means abandoned 
agnculture, 27 per cent, of the total area being under crops (36 per 
cent nnder foresla and 8 per cent untiDable) ; on the lands of the 
peasantry the percentage is still greater (from 46 to 68 per cent ) 
Rye, oats, and barley, witb some wheat and pease, are the chief 
crops, and in good seasons Yarostavl has even a surplus of com,, 
which IS either sent to the distilleries or exported. The average 
crops of 1883-86 were 960,100 quarters of rye, 36,000 of wheat, 
97,400 of barley, 1,097,100 of oats, 19,600 of other gram, and 
6,902,800 bushels of potatoes Nearly 40,000 cwts of flax are 
cropped every year Market-gardening is laigely engaged in and 
the Yarostavl gardeners have a wide repute throughout Russia. 
Chicory, sweet pease, cucumbers, apples, and berries are exported. 
Although there is no want of meadows, cattle-breeding is not greatly 
developed In 1882-84 there were 178,370 horses, 260,000 cattle, 
188,700 sheep, and 4700 pira. One-thi^ of the peasant householda 
had no horses Cheese-making on the co-operative principle has. 
spread extensively of late, owing to the efforts of the zemstvo , 93 
associations have a yearly prodnction to the value of £12,700. 
Domestic trades are carried on in CTeat variety in the villages, 
including the making of hnen cloth, boots, gloves, sheepskins, 
knitted wares, dothes, felts, all kmds of wooden wares, pottery, and 
a vanely of metallic goods. The total production is very consider- 
able, although no detada are available. The manufactures are 
growing rapidly, the yearly production of 1708 establishments being 
estimated at £2,210,000 in 1884, Cotton and linen are the chiM 
items (nearly £1,000,000); flour-mills, diatiUenes, and tobacco 
works come next ; and these are followed by chemical works and 
workshops for machinery, metalho wares, and so on, which are 
rapidly aevalopiug The trade of the govemment is very active 
both on the Volga and on the two railway hues, one of which connects- 
Rybmsk with the St Petersburg and Moscow bne and the other 
connects Yarostavl with Moscow and Vologda. Rybinsk and 
Yaroslavl are the chief commercial centres, hut Rostoff, Motoga, 
Romanoff, and Poahekhonie also carry on an active trade in com, 
timber, and manufactured wares. The total merebandise shipped 
or discharged to and from the towns and villages of Yarostavl is 
estimated at 1,600,000 tons annually, one-half by rail 

One of the mo^ distinctive featares of Yarostavl is the large 
nnmbers of its male population who annually leave their homes 
in order to work all over Russia as locksmiths, masons, plasterers, 
waiters in restaurants, greenMocers, tailors, ^rdeners, carpenters, 
joineiis!, pilots, or boatmen. Many of these employments have been 
spetaaltiea of the ^pulation of Yarostavl from a remote antiquity, 
and the native of this government can easily be distinguished by ms 
enteronsing spirit, keen air, and energetic and nervous teTtiperament. 
In Moscow and St Petersburg together there are about 76,400 
employed in the above capamties, and it may be estimated that as 
many as 100,000 persona annually leave their homes in this way. 

The eduoationaT institutions were represented in 1884 by a Ivcenm 
(197 students), six gymnasia (569 boys and 1219 girls), a military 
school (492 hoys), a seminary for teachers (81 st^ente), and 746 
elementary schools (26,780 boys, 10,140 girls). 

Yarostavl is divided mto ten distnots, the chief towns of which, 
with their population in 1 884, are — ^Y aroslavl (see below), Daniloff' 
(6780), Lnbira (3180), Motoga (6360), Myshkin (2390), Po^ekhonie 
(6990), Romanoff-Bonsoglyebsk (6300), Eostoff (12,460), Rybmsk. 
(19,900), and Uglitch (11,930). Petrovsk (1760) has municipal 
institul^ns. 
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Sistary, — ^As early os the 9th centary the Slavonians had become 
•masteis of the Yarostavl territory, -vrEich tfos formerly occupied by 
the Finnish steins Yeas and Merya, ns also by Mordvinians, Muroma, 
and Tcberemisses in. the south Rostotf ■was already in esastence , 
but Yaroslavl, Rybinsk, and Uglitch begin to be mentioned m tbo 
^Tinnli? only in the 11th and 12th centunes. The independent prin- 
cipality of Roatoff was divided in the 13th century into three parte, 
but these were soon afterwards successively annexed to Moscow 

Ses the rriitiaof the Yaroslavl Statistical Committee, 8 vols., and the VyeOrvik 
of the Torastav 1 zemstvo, published since 1872. (p A. K) 

YAROSEAVL, capital of the above government, stands 
on the right bank of the Volga, at its junction Tvith tiie 
Kotorost, 173 miles by rail to the north-east of Moscow, 
and had a population of 43,310 inhabitants in 1884 , but 
this number is temporarily much increased during the 
period of navigation. The suburbs of the town occupy the 
left bank aud are inundated at high water. A fine quay 
borders the Volga for nearly two miles. The cathedrals 
and several churches are very old. The Uspenskiy cathe- 
dral was begun in 1215 and rebuilt in 1648, the churches 
of the Preobrazhenskiy monastery, St John’s, and Voskre- 
seniye date from the 15th and 17th centuries, the second 
being a fine specimen of the architectural style exemplified 
in the Vasiliy Blazhennyi church of Moscow. Yarostavl 
has a lyceum, founded by Dexnido^ with a juridical faculty, 
three gymnasia (409 hoys, 669 girls), and various primary 
schools. The majiufactori^ whose total production in 
1862 Imrely reached the value of ^6200, 000, now employ 
5100 hands and yield an output valued at about -61,000,000 
(one-half from one cotton-mill). The trade, especially that 
in com, is very active and accounts for one-quarter of the 
whole traffic of the government. The Yarostavl merchants 
also carry on a large import trade in manufactured goods 
and groceries. 

The town of Yaxostavl was founded in 1026-1036 by Yaroatev 
Yladimirovito^ who caused a wooden fort to be erected at the con- 
fluence of tb© Kotorost with tbe Y olga. It became the chief town 
of a principality in 1218 and remained so until 1471, when it 
fell under the dominion of Moscow Even in the 13th eentoiy 
Yarostavl was an important town, and, although it suffered dunng 
subsequent wars, it maintained its importance until the 19tH 
century, when the trade ou tbe Yolga and its rising manufactures 
^ain ^ve it a position of predominance m the upper basin of the 

■F^RELL, WniUM (1784-1856), one of the most 
popular of British naturalists, was bom at Westminster in 
June 1784. His father was a newspaper agent, and he 
himself succeeded to the busiuess on his father’s death, 
aud prosecuted it till within a few years of his own. He 
aymM himself of any interval of relaxation to enjoy such 
a^iort as the neighbourhood of London afforded, acquired 
tho repntation of being the best shot and the first angler 
in the metropolis, and soon also became an expert natuial- 
isk In 1824 he bewuae a fellow of the Linnean jSociety, 
and was a diligent contributor to their Tranmctkmt ; and 
he was one of the esirliest members of the Zoological 
Sociefy, The greater part of his leisure towards the end 
of his life was devoted to his two great works, The Sisiory 
of British Fishei (2 vola., 1836) and The History of Br^Mih 
Birds (2 vols., 1843). These works are compxl^ on the 
^me plan; they contain accurate figures, with accompany- 
ing dkcriptiona, of every British fish or bird ; and they 
have from the first taken their position as standaM 
authorities. Few books on natural history are more 
agreeabla to the general reader : the style is pleasant, and 
the truth with which he describe the habits of the birds 
is such as might have been expected from a keen and ob- 
servant Bportsman. In 1856 he had am attack of paraTysm, 
of which ho died at Yarmouth on 1st September of the 
same year. 

YAWB is the name in use in the British West Ladies 
and on the West CJoast of Africa for a peculiar disease of 
the skin in Hegroes. The learned name, first applied by 
Sauvages (1761), is from the likeness of the 


typical excrescences to a raspberry. For many years yaws 
was thought to be peculiar to the African Negro, either in 
his home (both west and east coasts) or m the West Indies 
and Brazil. But a disease the same in every respect has 
long been known in the East Indies (first mentioned by 
Bontiua early in the 17th century), affecting the Malays 
rather than the Negroes, its chief seats being Amboyna, 
Temate, Timor, Celebes, Java, and Sumatra. It has been 
identified more recently by De Rochas and other observers 
in New Caledonia and Fiji The parangi of Ceylon has 
been shown by Kynsey to be the same as the West Indian 
yaws. Also in the Samoa group, to which there has been 
no Negro migration, an identical malady occurs. The 
closely alhed vermgas of the Peruvian Andes (see Waet) 
is so different in its endemic circumstances that it is not 
nsually classified as a form of yaws. The account that 
follows apphes equally to all of the local forms, while it 
has more especial reference to yaws in the Negroes of the 
West Indies. 

The general comae of the disease is as follows Previous to the 
eraption there may or may not be any disorder of health j m child- 
ren (who form a large part of tbe subjects of yaws) there will prob- 
ably bo rheumatic pains in the limbs and joints, with languor, 
debility, and upset of the digestion , in adults of ordmaiT vigour 
the eruption is often the first sign, and it is attended with few or 
no constitutional troubles. The eruption begins as small pimples 
^ like a pin’s Lead, smooth and nearly level with the surface , they 
have a little whitish speck on their tops, grow rapidly, and reach 
the size of a sixpence or a shilling The pustules tnen break, and a 
thick viscid ichor exudes and draw upon them as a whitish dough, 
and around their base as a yeUowish brown crust Beneath the 
whitish dough is the raspberry excrescence or yaw proper, a reddish 
fungous growth with a nodular surface. The favounte seats of the 
eruption are the forehead, face, neck, armpits, groin, genitals, 

E rmteum, and buttocks. Hairs at the seat of a yaw turn white. 

. young children or infants the comers of the mouth ulcerate, as 
in ^phuis, and the perineal excrescences reaemhle condylomata 
The pustules and excrescences do not all arise in one crop . some 
are found mature while others are only starting. If the patient 
he of sound constitution and good reaction, the vaws may reach 
the full size of a mtUberry m a month, in whim case they will 
probably be few ; but in persons of poor health they may take 
three months to attain, the size of a wood-strawberry, in winch case 
they will be numerous inversely to their size Often there is one 
yaw much larger than the rest, and longer m falling , it is called 
the “master yaw ” or “mother yaw ” On the soles of the feet (less 
often on the palms of the hands) the burstmg yaws are as if im- 
prisoned beneath the homy cuticle ; they cause swelling and tender- 
ness of the foot, until set mee by paring the callous skin down to the 
quick, these yaws are called “crab yaws” or tviibas Usually a 
yaw is painless unless when rubbed or irritated. The absence of 
pam 13 used as a diagnostic sign if there be any doubt as to the 
nature of the attack ; a pustule is opened, and a httle of the juice 
of capsicum dropped into it , of it be a yaw, no smarting will be 
felt. In some cases a few yaws will show themselves long after the 
pnmary attack is over ; these are called “memba yaws ” (&om “re- 
member ”), the term being sometimes applied also to protracted cases 
[ with successive crops of eruption. Six weeks is the average time m 
a good case, feom the first of the eruption to the fall of me excres- 
eences , m such regular cases a scar remains, it may be for many 
months, darker than the rest of the (Negro) skin But the disease 
is often a much more tedious affair, the more protracted type havmg 
become common in the Wrat Indies of recent years. In such cases 
tbe eruption comes out by degi’ees and as if with difficulty, crop 
after crop ; foul, excavating and corroding nlcers may remaui, or a 
limb naay be in part seamed and mutilated by the scars of old 
ulceration. The scara after ulceration are not so dark as the skin 
around. 

That yaws is a communicable disease is beyond question , but 
that it has always arisen by conveyance of yawey matter from a 
previoos case is neither proved nor probable. Being to a great 
extent a disease of childhood, it is not usually conveyed after the 
manner of syphiliB, but by contact m other ways (as in the epidemic 
srohiKs of 1494-1520 and in recent circumsciibed epidemics) An 
abrasion or wound of the snrfisice, such as a chigoe bite or a cut of 
the foot, is a likely point of entrance for the virus. If the yawey 
tnatter finds access to a pre-existmg sore or nicer, it causes the 
fetter to take on. a foul and sloughing condition No sore or yaw 
is induced at the point of infection, imch will probably be healed 
long before the eraption appears. It is said, however, that the 
pustules appear earliest and m greatest numbers on the skin near 
the spot wiiare the virus eutereo. They follow the infection at an 
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mteiTval of several weeks (incubation, jieriod) Cases of yaws by 
infection are not unknown in wbite persons of good position, both, 
children and adults, in the West Indies and elsewhere. 

The nature of the disease is obscure It is alleged to be herS' 
ditary by some, and denied to be so by others , the fact seems to 
be that some constitutions are much more susceptible than others, 
and susceptible at some periods or states of health more tba-n at 
others. As an epidemic, the disease in a locality has seasons of 
activity and quiet One attack in childhood gives a large degree of 
immunity for the rest of life Yaws used to break out in the slaves 
on board Guineamen Both in Africa and among the slaves in 
the West Indies it was a custom to inoculate the yaws, so as to get 
the attack over (called “buying the yaws”) or to get put upon the 
sick list. 

As regards treatment, the malady in a person of good constitn- 
tion runs its course and gets weU in a few weeks Whatever tends 
to check the eruption, such as exposure to dull, is to be avoided. 
A week's course of cream of tartar and sulphur (confection of 
sulphur) at the begmmng of the lUness is often resorted to, so as to 
bring the eruption well out The patient should remain indoors, 
in a weU-amed room, and take daily warm baths and diluent dnnka 
If the excrescences are flabby and unhealthy, it is an indication for 
generous diet Mercurial treatment is no longer in vogue As ex- 
ternal anphcations, weak lotions of zinc or carbolic acid may be 
used, and, if the excrescences are irritable, a watery solution of opium 
Tedious and unhealthy yaws should be dressed with a wash of 
sulphate of zmo or of copper , the same may be applied to a yaw 
ulcer The crab yaws of the horny soles or palms, after they are 
let through by panng the cuticle, may be dusted with alum 
powder. The most intractable cases occur in badly nourished and 
ansemic subjects, and these will often go on for months m hospital 
inthout mending Of late in the West Indies the disease has 
become largely a Tnorbus miserm, and to that extent less amenable 
to treatment. 

The date of the first appearance of yaws m the West Indies and 
Brazil is matter of dispute , the general belief la that it came in 
with the African Negro A^r the emancipation in 1838 there was 
a marked decline in the prevalence of the disease in' Jamaica and 
other colomes. In Jamaica it began to be seen again from 1854 
to 1864, the cases being more of adult age than formerly The 
worst recent centre of yaws has been Domimca, which is occupied 
by Negro communities nnprovided with medical attendance In 
1871 the Government opened and maintained two special hospitals 
for yaws (under a board of commissioners), one at Mome Bruce 
near Eoseau, and the other at Pnnee Rupert’s. In Barbados and 
Antigua cases of yaws are rarely seen, the population being more 
creole than Negro Tnnidad lias a good deal of the disease from 
tune to time in the inland villages ; had cases are admitted to the 
leper asylum at Port of ^oin In Grenada, which has a special 
yaws hospital, and in St Vmeent the immigration of Hmdu coolies 
received a check owmg to the ravages made by the disease among 
them. It prevails also in San Bonungo, Guadeloupe, and others 
of the Antilles. At Berbice and Essequibo there were 23 fatal cases 
in one year (1870) The disease is common m all parts of Brazil I 
In western .Mnca cases are found along the whole coast from the 
Senegal to the Congo, and in the intenor (Timhuktu and Bomu). 
On the East Coast it is found in Mozambique, Madagascar, and 
the Comoros Its looahties in the East Indies and islands of the 
Pacific have been already mentioned. 

For the literature dealing wth the sutject, see Hlrsch, Oeographicdl and HU- 
iorUsal Pathology (EngL trans,), voL IL, London, 1885 (New Sydenham Soc.). 

YAZD, or Yezd, a city of Persia, capital of the distaict 
of Yazd, province of Parsistdn, in 31“ 60' N. lat. and 54“ 
25' E. long. Yazd stands on a flat sandy plain, about 60 
miles bro^ and encircled by an amphiilieatre of pictur- 
esque hills, on the high road betvt^een Ispahan and Earmin, 
190 miles south-east of the former and 220 north-west of 
the latter place. The old and dilapidated walls enclose a 
very large space, whichj however, is much encumbered with 
ruins, the population having fallen from about 100,000 at 
the beginning of the 19th century (Christie) to about 
30,000 in 1868 (Smith). Since the famine of 1870 the 
place has recovered some of its former prosperity, and has 
at present (1888) an estimated population of 60,000, includ- 
'^ing 1000 Jews and about 4000 fire-worsMppers, Yazd bemg 
the only town in Persia where these still form a separate 
community. There are fifty mosques, sixty-five public 
baths, eight pubbe schools, but no budding of any note 
except the chief mosque, a very old and decayed structure, 
which still presents a lofty and imposing frontage. With 
the exception of a fine new bazaar, which is weU stocked 
with goods and much frequented the markets and other 
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parts of the town are irregularly planned, with narrow dark 
streets and little life. Yazd is m fact a city of the wilder- 
ness, whose oasis, planted chiefly with mulberries and 
other fruit trees, is everywhere surrounded by the shifting 
sands, which at some points already threaten to encroach on 
the town itself (Maegregor). In ^is way was engulfed its 
predecessor, Old Yazd or Askizdr, whose rums are still 
visible 10 miles to the north-west on the road to Kashan. 
Nevertheless the local traders maintain their old reputation 
for intelligence and enterprise, and their agents still visit 
the distant markets of India, Java, and Chma The trade 
with India formerly earned on through Shirdz now takes 
the more direct route through Karmdn The exports are 
chiefly sugar, silks, opium (4000 chests m a single year to 
Chma), cordage, cotton, felts, and copper , the imports wheat, 
rice, cotton goods, and henna This henna, together with 
rang for dyemg the hair, is brought from the Mindb and 
Bandar-Abbis districts to be ground and prepared for the 
Persian market Prom the neighbouring villages and the 
remote provmce of GhilAn comes the raw material for 
the silk-looms, which produce two kinds — kaab and aluhi 
— both of the very finest quality Other noted products 
of the local industries are the felts, equal to the best in 
Karm4n , and the candied sugars and sweetmeats, m the 
preparation of which the fire-worshippers excel A great 
drawback to Yazd is the defective and irregular supply of 
water, which largely depends on the yearly snow and rain- 
fall on the surroundmg hills The annual revenue averages 
£35,000 to £40,000, of which three-fifths go to the public 
treasury ; the rest supports the local administration and 
household of the governor, who resides m a kmd of citadel 
within the city walls 

YEADON, a manufacturing town m the West Riding 
of Yorkshire, is situated on a hill north of Airedale, about 
1^ miles from Guiseley station on the Midland Railway 
and 8^ miles north-west of Leeds. The streets are gener- 
ally irregular and tortuous, but within recent years greater 
care has been taken in the arrangement of new buildings. 
The church of St John in the Pointed Gothic style, erected 
in 1843, consists of chancel and nave, with square tower 
surmounted by pinnacles. The town-hall and mechanics’ 
institute, a haiK^ome Gothic buildmg erected in 1883, in- 
cludes a large public hall, the rooms of the Liberal club and 
of the local board, and class and lecture rooms. Yeadon 
IS chiefly of modem growth, although wool-combing and 
cloth manufacture were earned on to some extent before 
the establishment of the first woollen-mill in 1831. Since 
1850 the town has made rapid progress, and now possesses 
several mills, in which woollen cloths are manufactured, 
especially materials for ladies’ jackets, ulsters, mantles, &c. 
The tovmship was formed out of Guiseley m 1845. The 
local board of health was established in 1 863. The popula- 
tion of the urban sanitary district (area 1723 acres) was 
5246 in 1871 and 6534 in 1881. 

YEAR See Calendae, vol iv. p. 666. 

YEAST, an insoluble substance forming an essential 
component of all sacchariferons juices when m the state 
of vinous* fermentation. This subject is pretty fuHy dealt 
with under EimaoirTATiON (see vol. ix. pp. 92, 95, 97), 
one important application of yeast, however, viz, that 
which it finds in the baker’s trade, is there only referred 
to. To produce a spongy loaf, the dough, before being 
made into loaves, is mixed with a ferment which, if allowed 
to act for a sufficient time before baking, produces alcohol 
and carbonic acid from a small portion of the actual or 
potential sugar present; and the carbonic acid, being 
liberated from withm the dough, causes it to “rise ” In 
former tunes leaven (see Baking, vol. lii p. 253) used to 
be employed exclusively. For higher classes of bakery 
yeast is now preferred. The yeast produced so abundantly 
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in beer-bremng is avaolable j but its bitter taste is an objec- 
tion to It. Hence it has long been customary in Germany 
to produce yeast expressly for bakers' and cooks' purposes, 
\pbich may, of course, be done in a variety of ways. A 
method frequently used is to produce a wort (see Brewing, 
voL iv. p. 275) from barley, malt, and rye, and by the addi- 
tion of a little ready-made yeast to let it ferment under con- 
ditions which favour the growth of yeast-cells, but restrict 
the proportion of alcohol produced to a minimum (comp. 
Fermentation, vol. ix. p. 97). During the most tumultu- 
ous penod of the process the yeast is skimmed off from 
the surface, washed with water, and either “filter-pressed” 
or “centrifuged” to obtain it as a relatively dry paste; 
it is then mixed with a proportion of dry starch,^ to 
give it a higher degree of dryuess. Such yeast goes into 
commerce as presshfe or pfundhefe (German yeast or 
barm). This industry used to be a monopoly of Germany ; 
but quite lately the manufacture of German yeast has 
been taken up in Scotland. 

YEDO. See Tokio. 

YEIBK, a district town of the Eussian province of 
Kuban (Caucasus), was founded in 1848 at the mouth of 
the Yeia, on a narrow sandbank which separates the 
shallow Bay of Yeisk from the Sea of Azofl^ 108 miles 
to the south-west of Kostoff-on-the-Don. Notwithstand- 
ing its shallow roadstead, which has a depth of 14 feet 
oidy at 2 miles from the shore, Yeisk has grown with great 
rapidity, and in 1884 had 23,725 inhabitants. Com, 
linseed, and wool are exported to a considerable extent 
(1,730,000 cwts. of corn and and 10,000 cwts. of wool 
in 1885), and ihe port was visited in 1886 by 69 ships 
(30,000 tons) engaged in foreign trade and by 697 (80,800 
tons) engaged in the coasting'^ade. Thera are lar^ wool- 
cleansing factories, oil-works, and tanneries. 

YEKATEErSTBHRG. For this and similar forms of 
Eussian town-names, see Exatebinbtjrg, &c. 

YELETS, a district town of the Enssiau government of 
Orel, 1 2 1 miles by rail to the east of Orel, stands on the great 
trank railway which connects Riga with Tsaritsyn on the 
lower Volga; a branch line connects it also with the 
railway whkh runs from Tula to Samara and Ormiburg 
Owing to its advantageous position Yelets, which had been 
for a long time an important entrepot for the com trade, 
has rapi^y grown of late, and in 1883 had 36,680 inhabit- 
ants. The Yelets merchants buy large quantities of gram 
in the fertile neighbouring provinces, and send their 
agents to southern and sou^-eastern Bussia ; nearly 150 
flour-mills, many of them driven by steam, prepare flour, 
which is forwarded chiefly to Moscow and partly to Riga. 
The trade in (»ttle is ak) very important Yelets ^ 
become of late a mnufactunng centre, and has some im- 
portant tanneries, foundries for cast-iron and copper, t^ow- 
melting works, sieve manufactories, &c. Tim town has 
several educational institutions. Its cathedral and two i 
monasteries contain venerated historic relics. 

Yelets is first mentioned in 1147, when it was a fort of ByaraJL 
The Polov^s attacked it in the 12th centnm and the Monmls 
d«fcnoyed it during their first myasioD. The Tartars plonderw it 
in 1415 and 1450 ; and it seems to have been completely abandoned 
in the latter half of the 15th century. Its development <hites from 
the second half of the 17th century, whan it became a centre for 

trade with aonth Suasia. 

YEHZAYErGBAD. See EiizABETHaRAD. 
YELIZAVETFOL. See EloZABSTHPOt. 

Type and YELLOW EEVBE is a tpphus-like fever of certain 
ports, or of ships hailing from them. It differs from all 
other existing types of fevers and infections in largely 
iqjarmg the Negro. It ri^embles cholera in being en- 
demic in some parts of the world (but only shipping 
places^ and in being importable to others, in being an 
infection that issues from the soE or some medium equi- 
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valent thereto, and in being a virulent filth-disease ; but 
it differs from cholera in having at the outset a violent 
febrile paro:qrsm lasting two or three days. As a fever 
it resembles typhus; but it differs from typhus in all those 
“exogenous” characters wherein it resembles cholera 
The generic place and afiSnitiea of yellow fever are perhaps 
best provided for m the nosology of Cullen • the symptoms 
are withm the sphere of the organic nervous system , they 
stand for excitement first and prostration afterwards , and 
they are an effect of human effluvia. Its differentia 
among the “ nervous ” fevers due to “ human effluvia ” 
would he its mantime or amphibious habitat, its associa- 
tion with tropical heat, the chief part played by the 
liver in its symptomatology (on the hues of acute yellow 
atrophy), and the singular immunity of the Negro race. 

An attack of yellow fever may follow definite exposure Charac- 
(such as l».nding at an endemic port) within a few hours, tenstaci 
as in correspondmg cases of cholera , but the outbreak of 
symptoms is more often delayed for a few days, the limit 
of “incubation” being about eight. The few hours’ 
languor, chiUiuess, headache, and mnscnlar pains, which 
might be the precursors of any febrile attack, are followed 
by a peculiar look of the eyes and face, which is charac- 
teristic : the face is flushed, and the eyes suffused at first 
and then congested or ferrety, the nostrils and bps red, 
and the tongue scarlet, — these being the most obvious 
signs of universal congestion of the skin, mucous mem- 
hraues, and organs. Meanwhile the temperature has risen 
to fever heat, and may reach a very high figure (maximum 
of 110“ Fahr., it is said); the pulse is quick, strong, and 
full, but may not keep up in these characters with the 
high temperature throughout. There are all the usual 
accompaniments of high fever, including hot skin, failure 
of appetite, thirst, nausea, restlessness, and delirium (which 
may or may not be violent) ; albumen will nearly ^ways 
be found in the urine. The fever is a continued one so 
long as it lasts , but the febrile excitement comes to an end 
after two or three days. In a certain class of ambulatory 
or masked cases the febrile reaction may never come out, 
and the shock of the infection after a brief interval may 
lead unexpectedly and directly to prostration and death. 

The cessation of the paroxysm makes the stadium^ or 
lull, characteristic of yellow fever. The hitherto mUitant 
or violent symptoms cease, and prostration or collapse 
ensues. The interual heat falls below the normal; the 
action of the heart (pulse) becomes slow and feeble, the 
ddtt cold and of a lemon-yellow tint^ the act of vomitmg 
effortless, like that of an infant, the first vomit being clear 
fluid, but afterwards black from an admixture of blood. 

It is at this period that the prospect of recovery or of a 
fatal issue declares itself. The prostration following the 
paroxysm of fever may be no more than the weakness of 
commencing recovery, with copious flow of urine, which 
even then is very dark-colonred from the presence of blood. 

The prostration will be aH the more profound according to 
the bright reached by the temperature during the acute 
paroxysm Much blood in the vomit and m the stools, 
together with aU other hsemorrhagic signs, is of evil omen. 
Constant hiccough, with loud cries or wading, is a certain 
sign of death, which may also be ushered in by suppression 
(ff urine, comai, and convulsions, or by famtmg from failure 
at the heart. The propcirtion of recoveries is usually less 
lhan one-half; hut it has been now and then very large 
(as m the New Orieans epidemic of 1878). Convalescence 
isou the whole rapid; hut, if some old disease, such as 
ague, have been lighted up, or abscesses induced, it may go 
mi riowly for months. One attack of yellow fever conipers 
a high degree of immunity from a second. 

!Die treatment cF yehaw fever has been one of the flajunnal guh- Treat- 
jaats of controversy. In the Philadelphia epidemics of the end of meat 
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the 18th century, Rush gained much credit for his incessant labours 
m bleeding the victims dunng the violence of the paroxysm. Al- 
though blood-letting to relieve the congestions has been given up, 
expeHence still favours the resort to vigorous measures at the out- 
set The following practice was adopted with much success ly Ihr 
Joseph Jones during the epidemic of 1878 at New Orleans,— an 
emetic of ipecacuanha, followed by a powder of calomel (10 to 20 
grains), with as much qmnme added (the latter ingredient of doubt- 
ful utility), and that again followed by a full dose of castor oil 
Beyond that heroic medication at the outset of the febnie paroxysm, 
the treatment was directed to assistmg the action of the skin and 
kidneys, by keepmg the temperature of the room uniform, hy 
musted foot-baths, and by copious draughts of lemonade or other 
aeiated water, or of barley water. The diet mdicated is fever diet . 
t (j , it should exclude solid food. For such symptoms as tender- 
ness over the stomach a mustard poultice is ^plied , for diminished 
secretion of unne, dry ouppmg over the loins When the Ml 
occure, the patient should on no account be allowed to ^t tro, as 
sudden failure of the heart is apt to follow exertion. Iced cham- 
p^e and beef- tea are found to be the best supports for this sta® 
The only thing to do when black vomit threatens is to give the 

S tient ice to suck, or fmore questionably] to place an ice-bag on 
3 abdomen. When the stage of prostration assumes a “^phoid” 
character, an enema of lee-eold water, with a little turpentine in it, 
helps to get nd of the flatus and to stimulate the kidneys. Re- 
covery is in all cases more probable where there is abundant cubic 
space and good ventilation 

Patho- Yellow fever is of the nature of typhus, in the langua® of 
logy older writers, a nervous or putnd fever The two saJieut things 
about it are the internal npemorrhages and the almost complete 
arrest of the function of the hver , of these the latter would seem 
to be pnmary and the former secondary The state of the hver 
on examination after death from yellow fever is hy far the most 

E ficant feature in the morbid anatomy; the bile-ducts and gall- 
ier are empty, or contain only a clear albuminoid fluid , the 
organ is bloodless and of a golden yellow colour , and tlie hepatic cells 
are everywhere full of fatty granules or other molecular detntus 
It shows, in fact, the morbid anatomy of acute yellow atrophy, or 
that state of the hepatic structure and functions which is due to 
totalinbibitionor arrest (see Pathology, vol xviu p 386), whether 
the inhibiting influence be phosphorus poisoning, or emotional 
strain, or sometbmg m the pregnant state, or the infective influ- 
ence of yellow fever All the otlier phenomena of this fever are 
grouped around the liver deranpment, as around a centre, namely, 
the yellow tint of the skin, the fatW degeneration of the heart 
favounng syncope, the hsemorrha^s from the mucous membranes 
(including the black vomit), the degeneratiou of the renal epithe- 
lium with albuminuna, and the coma and convulsions. Yellow 
fever therefore may be styled a sadden or arbitrary infection im- 
posed from without, the distinctive mark or “note" of which is 
the same peculiar group of i^ptoms that is found m the rare and 
sporadic cases of yellow atrophy To reach the full and correct 
doctrine of yellow fever, we nave to harmonize the clinical and 
pathological facts of the disease, as already mven, with the histon- 
cal, geographical, racial, and other associated circumstances now to 
be stated. 

History The first authentic account of yellow fever comes from Bridge- 
andgeo- town, Barbados, m 1647, where it was recognized as a “nova 
graphical pestis,” that was unaccountable m its origin, except that Ligon, 
dlstnbu- the historian of the colony, who was then on the spot, connectal it 
tion with the amval of ships. It was the same new pestilence that 
Duteitre, wilting in 1667, described as having occurred in the 
French colony of Guadeloupe in 1685 and 1640 ; it recurred at 
Guadeloupe in 1648, and broke out m a peculiarly disastrous form 
at St Kitrs the some year, aud agam m 1662 ; in 1666 it was at 
Port Roysd, Jamaica ; and from those years onwards it became 
faiMiar at many harbours in the 'West Indies and Spanish Mam, 
and in the Atlantic porta of the British Ameiican colonies It 
is a question whether it had not occurred at Porto Eieo, San 
Domingo, and other places in the Spanish Antilles a good many 
years before , but the reports from the colonies of New Spain, both 
for that and subsequent penods, are highly defective as regards the 
data needed to distmguim yellow fever from the bilious remittent 
form of malarial fever, which is a non-mfective sickness. The 
hlexiean form of typhus, called "matlazahuatl,” which has been an 
indigenous disease of the native population in the intenor for 
several centunea, has no other connexion with yellow fever than 
that it belongs to the same family of typhus ; its circumstances 
are quite different, especially in respect that it is a purely inland 
form of /e6m powperitm. In 1853 yellow fever appeared for the 
first time at Callao and pima in Pern ; and almost in the same 
months a severe epidemic prevailed among the plantation hands 
in the sierra region of the intenor The two forms were descnTiad 
as the same disease by Dr Archibald Smith , but the fever of the 
sierras was afterwards shown to he a form of typhus, analogous to 
the native Mexican form, and quite unconnected with the yellow 
fever of the coast. 


In the harbotiiB of the Amencan colonies (United States) the 
hutoiy of yellow fever has been as follows It begins to be heard 
of at Charleston in 1693, and at Philadelphia the same year The 
South Carolina port has the fullest record of it, next in order in 
the earher penod being Philadelphia, New York, and Norfolk (Ya ). 

Towards the end of the 18th centuiy the ports of New England, 
as far north as New Hampshire, have visitations, and it begins to 
be quite common at Baltimore, Wilmington, Savannah, and New 
Orleans At a still later penod (withm the 19th century) we find 
the centre of incidence shining so as to include Mobile, Memphis, 

Natchez, St FrancisviUe, and Baton Rouge ; and in the most recent 
period outbreaks are recorded at Galveston and other ports of 
Texas;, and at Pensacola, Vicksburg, and Key West The Atlantic 
ports gradually lost it and the Gulf ports took up the inhentance, 
several of them keeping it still Some of the epidemics were very 
disastions, one of the Philadelphia outbreaks correspotidiiig to the 
pestilence which figures in the last section of Longfellow’s Exun- 
gehne, "Wealth had no power to bnbe, nor beauty to charm the 
oppressor” In the New Oilcans epidemic of 1878 the deaths num- 
bered 4056 Tlie Amencan ports mentioned have been only its 
pnneipal seats, many other smaller harbours having had outbreaks 
now and then, such as New Haven (Conn ), Providence (R.I.), 
Swedesborough (N J ), Alexandna (Ya.), Augusta (Ga ), St Augus- 
tine (Fla.), Opelousas (La.), and Houston (Tex ) 

Along with the harbours and anchorages of the West Indies and. 

Spanish Mam, the three chief harbours of Giuana (Cayenne, Sim- 
nam, and Demerara] have had an equal share, and for almost the 
same period But for Brazilian poi-ts there is no record of yellow 
fever until 1849, when it app^red for the first tune at Rio de Janeiro, 

Bahia, and other places These ports became endemic seats of the 
infection from that year, and are now more distinctively the head- 
quarters of the disease than its old West Indian and Mexican Gulf 
centres. Monte Video had a disastrous epidemic m 1857, and 
Buenos Ayres a visitation in 1858 , but the shippmg places of the 
nver Plate are not m the same class of endemic foci as the harbours 
of Brazil. 

There have been a few epidemics at trading places on the West 
Coast of Afncn, most of them subsequent to 1820, and all of them 
confined geuer^y to white residents, 

Dunng the great period of yellow fever (1793-1805), and for some 
years afterwards, the disease found its way time after time to various 
ports of Spam Cadiz, indeed, suffered five epidemics in the 18th 
century, Malaga one, and Lisbon one , but from 1800 down to 
1821 the disease assumed much more alariniug proportions, Cadiz 
being still its chief seat, while Seville, Malaga, Cartagena, Barce- 
lona, Pahna, Gibraltar, and other shipping places suffered severely, 
as well as some of the country distnets nearest to the ports. 

These Spanish outbreaks were clearly connected with the ar- 
rival of ^ips, but for the most part there had not been cases of 
ellow fever on board the ships The last severe epidemic on 
pamsh soil was at Barcelona in the summer of 1821, when 5000 
persona died The most recent disastrous epidemic in Europe was 
at Lisbon in 1857, when upwards of 6000 died in a few weeks 
The outbreaks at St Nazaire (1861), Leghorn, Swansea (1864), and 
Southampton have been carefully studied, but are otherwise of 
minor unportanca 

Yellow fever is dependent upon high summer temperature for its Special 
epidemic development, and it reqmres a good deal of heat to continue local and 
even after it has once acquired epidemic intensity. In its endemic racial 
centres in the New World it dm® peculiarly to the lower quarters encum- 
of the seaports, to the alluvial foreshores, and to the anchorages , stances 
on many occasions it has been prevalent among tbe crews of men- 
of-war and of merchantmen at anchor, or moored in the harbour, 
or lying up in the carinage, when there has been none of it among 
the remdents ashore. It is admitted that the endemic infinenca 
which causes it is eflfinvial or miasmatic from the harbonr mud, or 
from the bilge-water of a ship that had lam in the harbour, or from 
the allavial foundations of houses nearest to tbe beach. So far as 
prevalence on shore is concerned, it seems to follow the same laws 
as cholera and typhoid fever : that is to say, it is an exogenous or 
soil infection, a fermentation of filth in the ground, with a seasonal 
activity closely Mowing the movements of the subsoil water. In 
like manner, when it has been imported to Spain, it has clang to 
allnvml soil and has spread after the fashion of a soil-horne infec- 
tion rather than by personal contagion, althongb in Spanish ports, 
just as m Philaddphin, according to Rush’s opmion, contagious- 
ness has been found to be “contingent” to it under certam circum- 
stances. To establish an epidemic in a distant port, it has been 
necessary that there should to carried tbther a material quantity 
of the specifically poisonous harbonr-filth m a ship’s bilges, and 
that the conditions favourable to its increase and cuffnsion by fer- 
mmiintion should exist in the new soiL 

The next most significant thing in the incidence of this fever u 
that new amvals at an indigenous centre are peculiarly liable to 
take it, and most liable of all the sailors and others from northern 
latitudes, such as Sweden, Finland, Holland, and Germany. In 
feet an epidemio outburst m a yellow-fever port or endemic centra 
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at the preseot day is commonly connected Tinth an tmusual infinx 
of strangei'S. It Is not to be supposed, however, that the residents 
acquire immunity by acclimatization : they have no greater im- 
munity in that sense than have the Bengalis from cholera, or thm 
those who permanently reside in unsanitary localities from typhoid 
fever or diphthena The only immumty is that of the Kegro race, 
an immunity all the more striking^ that the Negroes in yellow- 
fever ports are mostly found living in the fevonnte haunts of the 
disease, aud that their race is peculiarly liable to all other infec- 
tions of the kind, including cholera, typhus, and typhoid. Al- 
though the protection of the Negro of pure blood is not absolute, 
it IS nearly so. In ordinary circumstances Negroes become liable 
when of mixed bloo^ and almost exactly in proportion to the 
degree of white stock in their breeding These racial peculiarities 
have been so often remarked and are so universally admitted in 
their broad significance that no detailed proofs need be adduced 
It may be stated, however, that all African Negroes, whether fresh 
from Afnca or long acclimatized to the New World, have the same 
natural protection , thus the Nubian regiment in the French ser- 
vice duruig the Mexican expedition did not lose a single man, and 
did not even have a single case, in the epidemic at Vera Croz in 
1866. The protection is profoundly racial, and not due to the 
Negroes being mured to yeUow-fever localities. There is no other ' 
instance of toe same racial immunity in the whole range of in- 
fective sickness. 

Theory Two things stand oat prominently in the foremmg redfad of 
of the facts,— (1) that yellow fever, in time and place, has dogged the 

disease, steps of the African slave trade, and (2) that the Afncan N^o has 
a very large racial immunity from yellow fever. The first of these 
fiicts was generalized by Audouard (Paris, 1825), hut has been 
ne^asted and forgotten ; the second feet, which no one seriously 
disputes, is the complement and confirmarion of the historical and 
geograpMcal induetioiu The circumstances in Peru, although ap- 
parently in contradiction, are really corroborative : a form of yellow 
fever established itself at certain ports of that conntiy in the wake 
of a notorions Chinese coolie trade (see CooLra, vol. vL p. 834) ; 
but the Chinese themselves were exempt from the fever at the time, 
and would appear not to have suffered from it in the subsequent 
etademics on the Peruvian coast. The auction thus arises as to 
the particular connexion between the African dave trade (or toe 
analogous Chinese coolie trade) and yellow fever. The first point 
is that the fever has not been a fever of the voyage but of toe land- 
ing place, although there are seveml authentic instances (a g., cases 
of the “Regalia*^ and “La Pique") of yellow fever arising at sea 
from the exposure of white men to the stench of a shipfnl of 
Negroes. A^in, toe filthy condition of a Gmneaman on her arrival 
from Africa was a notorious fact ; and the filth of that kind was 
discharged into the creeks^ earinagei, and anchorages of slave ports 
in material quantity year after year for a long penod. At Havana 
as many as a hundrm slavers would arrive in one year. Steady 
sjcoictions of the filth of slave-ships from the begmning of the traffic 
to America down to ite abolition in 1808, and its final cessation 
previous to 1860, would account for a peculiarly pestiferous state of 
toe harbour mud, of the beach, and even of the water ; in feet, the 
water in the Bay of Havana was pestiferous and full of org^c 
natter where it was several fathoms deep, and there was a standing 
mier in toe British navy against admitting it into ships. Wher- 
the harbonrs were most tideless, as aroand toe Gulf of Mexico 
mid in toe West Indian Islands, and wherever the sml was most 
aOuvial, and too movements of the ground-water most extensive, 
to* spemc putrefection or fementanon tons introdneed into the 
harlxw wtmld apwad fertoest on shore, being aided or encouraged 
always by toe ^ndance of other oiganic matter which it met 
with at pwtifiular spots, such as toe foundations of houses. 

The next step is to consider too connexion between this wholesale 
befouling of slave ports and the narticular type of endemic disease. 
One of the points most emphamed by Andouard was the fenda- 
menW pbjmolog^ differences between toe African Negro race 
and the white The discharges of the Negro body might become 
by their effluvia specifically poisonous, he argued, to white men 
tinder special circumstances. A more direct factor in toe etiology 
was the very common, if not uniform, prevMence of dysentery and 
diarrhoea in toe pessage from the Guinea coast to the western shores 
of toe Atlantic: the filth in a slave-ship's b3m was, in part at 
hast, dysenteric in its source and properties. Now, there is mneh 
independent evidence, coHeeted from times of war and femine, to 
prove a certain correlation or equivnleuca between dysentery and 
typhus ,' according to Blane’s phiase, too one was vicanons to the 
other, yellow fever is atonittedly a form of typhns, a form distoi- 
guished by a hamotrhagic tendenty. Thus we find the wtimpTinn 
explained between djraenteric and other evacuations of the Negro 
race, carried to toe mud and alluvial aofl of porta under very 
peculiar circumsiwiCBS, and a spedel form of endemic lyphus, dif- 
fering from the ordinary form in being earth-borae instead of air- 
borne. The remaining part of the eynthesia concerns the differen- 
^ type of yellow fever within the genus “typhus yiieiiee did 
it obtain the “note " or distinctive mark, anatomical and 


of an acute yellow atrophy of the liver ? The dysentenc filth that 
was imported into the harbours of the New ‘World represented that 
afraost uiuque unwholesomeness of life which is summed up in the 
phrase "horrors of the middle passage ” Among such horrors 
nostalgia, despair, and the sense of wrong were not the least ; and 
these are among the states of human feeling that have been known, 
now and then, in toe ordinary way of life to assume that peculiar 
visceral emboimont, or to find that means of expression, which 
amounts to acute yellow atrophy of the hver, and stands, m fact, 
for a total arrest of toe hepatic ranctions, bilmry aud other. 

There is no other theory of yellow fever to contest the field witli 
toe slave-trade hypothesis , that alone satisfies all the conditions 
ofa correct syntoo^—bistoncal, geographical, ethnological, phyao- 
logicaL and, some would say, even ethicaL There have been 
vanoim other theories put forward from time to time, all of them 
much too fiegmentary, and therefore erroneous, such as the hypo- 
thesiB of rotting timber (m wharves, ships’ hulls, &o I of su^ 
cargoes, of common foul bilge-water, of madrepores, and of bacilli. 

The haciUary or parasitic hypothesis is the fashionable one at pi esent, 
but it is much too ambitious, as ordinarily held, and altogether 
wide of the mark. The pari played by putrefactive organisms is a 
suboidinate one In the general grouping of factors they can only 
come in after we have found toe specific integral of the yellow-fever 
sod m its endemic seats , they cannot elaborate the miasmatic poison 
of yellow fever uithout a definite pahulnin, any more than the 
"la^c bacillus” can produce lactic fermentation without milk-sugar 

The sanitary or pubhe health aspects of yellow fever have been Sanita- 
discussed m great part under Quahantiite (vol. xx. p 166) In tion. 
legajd to Its samtation at the endemic seats m the West Indies, 

Guiana, Brazil, Central Amenca, and toe Gulf States of the Amencan 
Union, toe same prmoiples apply as to other filth-diseases. The 
object IS to seouxe a clean soil, and to that end drainage and sewer- 
age serve best In toe sanitation of yellow fever the case is so far 
peculiar that the harbour bottom, the adjoining mndbonks and 
mangrove swamps, and even the seawater itself, are apt to retain 
toe specific tomt, especially where toe cleansing action of toe tides 
is sl^ht But there is good reason to thmk that toe specific tamt 
in toe soil is everywhere slowly disappearmg, now that it is no longer 
reinforced by fresh supphes year after year It has praoticaUy 
i vanished from the Athmtic pits of the IJnited States, and has be- 
come almost rare in such harbours as Fort Royal, Jamaica. Its 
headquarters are now the Brazilian ports, whito were the last to 
develop it (in 1849). 

ICsnriure— The chief work Is that of La Roche, TeHoia Fever, 2 vole , 
I^Liladelpbla, 1SS5. A very flill bihliomphy la given hv Elrsch at the end of 
his awtfen on " Ydlow Fever," In SulmM-GeoffraphiaiAe Patkologie, voL J , 

Btattgart, 1881 (En^ tranaL by Creighton, London, 188^ Beeent experience, 
epidemiological and clinical, ia given m the writlnga (2 vola ) of Dr Joseph 
Jones of Kew Orleana, 1887 ; see also Maclean's DUeatea of Tropical Clinatei. 

London, 1383 Among the nomerons monographs may be specially mentioned 
those of Pym {Qhaervaiions upon the Bttlam Fever, London, 1315), who showed 
that one attack gave Immunity, and of Daniel Blair (Sme jlmnint of the Lail 
Ydlev Fever ^pidemie of BrUish, Oniana, with plates, Sd ed , London, 1862), 

A popular exposition of the alave-taade h^thesfs of Audouard (with additions 
by the writer of the present article) will be found In North. Atutr Sev, October 
1884. Audonard’s three papers were collected under the title Eeeueil de 
Mimoiret nr la Typhut Navtique, <m Fihnt JoMne, Paris, 1325. (0 0) 

YELLOW KIVER See China, vol. v. pp. 630-631. 

YELLOWSTONE NATIONAL PARK, an area situ- See Plate 
ated mainly in north-western Wyoming, United States, 
which has been withdrawn from settlement by the United 
States (government and dedicated to the purposes of a 
public park. It is a region of hot springs and geysers, 
mpuntains and cafions, lakes and waterfaUs. WMe it is 
almost entirely comprised m Wyoming, a narrow strip 2 
miles wide projects on the north into Montana, and on the 
west a strip about 6 miles iu width projects mto the same 
Territory and into Idaho. Its boundaries, which were 
defined at a time when the country was little known, are 

follows. The northern boundary is a parallel of latitude 
run n ing ilirough the mouth of Gardiner river, a branch of 
the Y^owstoue, 2 miles north of 45“ N. The eastern 
boundary is a meridian 10 miles east of the most easterly 
point of Yellowstone Lake, which places it almost on the 
noth meridian. The southern boundary ia a parallel 10 
miles south of the most southerly portion of the same body 
of water, in lat. 44“ 10' N. The western boundary is a 
meridian 15 miles west of the most westerly portion of 
Madison (now Shoshone) Lak^ thia mendian being approxi- 
mately that of 111“ 6'. The Park is therefore very nearly 
a rectangle in shape, its length north and south being 6 1 '8 
miles and its breadik 63’6. Its area is 3312 square miles. 

Its surface is mainly an undulating plateau, with a mean 
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elevation above the sea of about 8000 feet, upon the surface 
of which the minor streams flow, while the larger ones have 
cut canons for themselves, several of them being of great 
depth The eastern portion, however, is occupied by an 
extremely rugged mountain chain, known as the Absaroka 
Range, peaks of which nse to heights exceeding 1 1,000 feet. 
These moimtains, which separate the waters of the Yellow- 
stone from those of the Big Horn, are unsurpassed in the 
United States for sublimity and grandeur of scenery. The 
Gallatin Range, which separates the Yellowstone from the 
Gallatin river, enters the Park near the north-western 
corner and extends southwards some 20 miles withm it. It 
reaches its culminating pomt m Electric Peak, 11,050 feet 
high, just withm the Park boundary. Another group of 
mountains, in the form of a horseshoe, occurs near the 
middle of the Park, known as the Washbume Mountams, 
the highest summit of which. Mount Washburne, has an 
elevation of 10,346 feet. The Red Mountains are m the 
southern part, their culnnnatmg peak being Mount Sheri- 
dan, 10,385 feet in height. In this part of the Park the 
plateau is more elevated and broken, and just beyond its 
southern hmits it rises into a confused maze of mountains. 

The Park has an abundant rainfall, and its streams are 
numerous and bold It contains many beautiful lakes and 
ponds. Withm its area are the sources of the Yellowstone 
and the Madison, which go to make up the Missouri, and 
of the Snake, one of the forks of the Columbia. This last 
stream, which drams the south-western part, takes its nse 
m several branches, among them being Lewis Pork, which 
bng its on gin in the beautiful Shoshone Lake, and Heart 
nver, which rases in Heart Lake, under the shadow of 
Mount Shendan The Yellowstone drains the eastern part. 
Rising just beyond its southern limits, it flows mto and 
through Yellowstone Lake, a magmficent sheet of water, of 
very irregular shape, havmg an area of 150 square miles. 
A few mdes below the lake, the nver, after a succession of 
rapids, leaps over a cliff, makmg the Upper Pall, 112 feet 
m height Half a mile lower down it rolls over the Lower 
Pall, which has a clear descent of 300 feet The river at 
this pomt carries, at the average stage of water, about 
1200 cubic feet per second. With this fall the rivmr 
enters the Grand Cafion, which m many scemc effects has 
not its equal on the globe. Its depth is not great, at least 
as compared with the canons upon the Colorado river 
system, mTi£nng from 600 feet at its head to 1200 near the 
where it passes the Washburne Mountains Its 
length to the mouth of Lamar river is 24 miles. It is cut 
in a volcamc plateau, and its ragged broken walls, which axe 
inolmed at very steep angles, are of a barbaric riebness of 
colourmg that almost defies description. Reds, yellows, 
and purples predominate, and are set off very effectively 
against the dark green of the forests upon the plateau, and 
the white foam of the rushing river which fills the bottom 
of the chasm. Hear the foot of the Grand Canon, Tower 
creek, which drams the concavity of the horseshoe formed 
by the Washburne Mountains, enters the Yellowstone 
Just above its mouth this stream makes a beautiful fall of 
132 feet into the gorge m which it j'oms the river A few 
rmlp-q farther down the Yellowstone is jomed by an eastern 
branch, TtaTnar river, which drains a large part of the 
Absaroka Range Then it enters the Third Canon, from 
which it emerges at the mouth of Gardiner nver. The 
latter stream drams an area of elevated land by means of 
its three forks, and upon each of them occuis a fine fall in 
its descent toward the Yellowstone. The Madison rises in 
the western part pf the Park and flows m a generally north- 
ward and then westward course out of the Park Its waters 
are mainly collected from the rainfall upon the plateaus, and 
from the hot springs and geysers, most of which are within 
its drainage area. Upon tins nver and its affluents are 


several fine falls. Indeed aU the streams of this region 
show evidence, in the character of their courses, of a recent 
change of level in the surface of the country. 

The diinate is characterized by a considerable degree of humidity 
and a heavy ramfall, as compared with adjacent portions of the 
"West The temperature is that of a semi-arctic region. Frost may 
occur m midsummer and snow begins to &11 m S^tember 

The native fauna is abundant and varied. The policy of the 
Government, which protects game withm this reservation, has in- 
duced it to take shelter here against the sportsman and pot-hunter, 
so that elk, deer, antelope, inountam sheep, bear, and numerous 
smaller game n.Timia.lR axe very abundant and tame The only herd 
of wild hisons left in the United States is upon this reservation ; and 
in some parts moose are occasionally seen. 

The flora is very varied With the exception of a few Lmited 
areas in the northem part, the region is covert with forests, gener- 
ally BO dense that landmarks are invisiblB and the traveller is 
forced to guide himself by the sun or by compass. The trees are 
mainly the Douglas spruce and the yeUow pme, and are not of 
la^ size or great commercial value 

The surface of the park is almost entirely covered with volcanic 
rocks. The Grilatin fcmgB, however, in the north-western comer, 
is m^e up of stratified beds ranging from the Sdunan system 
up to the Cretaceous In a few localities also Tertiary lake beds 
and local drift are found The plateaus generally are composed of 
rhyohte, while the mountam ranges are made up of later volcanic 
deposits, mainly conglomeiates In this region tee ancient volcanic 
fires, which formerly extended far and wide, especially to the south 
and west, are still in existence, as is shown by the vast numbers of 
hot springs and geysers. The number of the former is by a close 
estimate not less than 3000, varymg in size from a few inches m 
diameter to an area of many acres The number of active geysers 
18 71. These phenomena are found m groups m numerous local- 
ities, the most important of which — for they contain most of the 
great geysers— are the Upper and the Lower Geyser basins, near the 
head of the Madison, here known as the Firehole, nver. The 
former contains 26 geysers, several of which are of such power as to 
throw water to heights exceeding 200 feet, and the amount of water 
thrown out is so great as to raise the temperature of the river 
water many degrees The Lower basin contains 16 geysers The 
Noma basm, upon Gibbon nver, a branch of the Madiaon, contams 
9 geysers, and the Shoshone basin, upon the shore of Shoshone 
Like, contains 8 active spontera Others are found at Heart Lake, 
upon Pehcan creek, m Hayden’s vaUey, and in Monument basin. In 
ajfi these localities the vmter holds sihea in solution in eonsiderahle 
quantities, so that as it cools and evaporates it deposita aihceons 
matter, which bna covered with a hard white floor many square 
miles of these valleys, aud has built up craters around the mnngs 
s.Tid geysers of considerable size and great beauty of form. Besides 
sihca, the water of many of the springs contains sulphur, iron, alum, 
and other materials in solution, which m places stain the pure white 
of ike Bihceous deposits with bright bands of colour. Upon Gardi- 
ner nver, near the northem boundary of the Park, there is a la^e 
group of springs, known as the Mammoth Hot Sprm^ which differ 
from the others m holding carbonate of hme m solution These 
springs have deposited so freely as to hmld up a hill 200 feet m 
bfligb tj from the top of which the springs bod out The slopes of 
tlna mound have been built in the form of a succession of basms 
rismg one above another, and tiie water from the springs overflows 
from one mto another, growing gradually cooler as it descends. 
Upon the btmlr of Yellowstone nver, between the falls and the lake, 
ikere was, when the region was first explored, a geyser which at 
mtervals of about 4 hours threw up a column of mud to a height 
of 40 or 50 feet. In more recent times this geyser has ceased action. 
These phenomena have been under observation since 1871 , and, 
while there have been changes in them, certam geysers having 
ceased and others having been formed, no evidence of a di min ution 
of power has been observed. 

The Park is accessible by means of the Horthem Pacific Railroad, 
by a branch which extends up the valley of the YeBowstone within 
a few miles of the northem hoimdary ; and with this a line of stage 
coaches is connected. 

The most stringent laws have been enacted m regard to the 
killiDg of game, the starting of forest fires, and the removal of the 
deposits of the springs. 

Although exploring parties had at various times passed on all 
of this strange region, its wonders remained undiscovered 
until so late a period as 1870. This fact is all the more remarkable 
because at that time the frontier of settlenient was in the Gallatin 
valley, not a hundred miles from the great geyser region. Some 
rumours of hot spnngs and geysers, coming from stray trappers and 
Indiana, had been received, however, and these were sufficient to 
start a party from the Montana settlements in 1870, to investigate 
the strange tales The discoveries made by this, the ■Washburne 
party, induced Dr F. V, Hayden, then in charge of a Govamment 
survey, to turn his explorations in this direction. The reports 
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brought hack by him induced Congress to reserve this area from 
settlement, which was done in the spring of 1S72. In that year 
further explorations were made, and in subsecjaent years army 
expeditions carried the work of exploration still faj'ther. In 1878 
a map of the Park, based upon triangulation, was drawn up by the 
Hayden survey, and in 188r3-85 a more detailed map was made hy 
the United States Geological Survey, and a systematic study of its 
geological phenomena was instituted. (H. G*.) 

YELLOW-TAIL. TMs name is given by seafaring men 
to a variety of marine fishes, chiefly of- the family of 
Horse-Mackerels, which have this in common, that they 
are edible and have a yellow caudal fin. As the latter 
peculiarity, which has found expression in the specific 
names of chrysums^ xaTithurus, <hc., of systematic ichthyo- 
logy, is not confined to that family, very different kinds 
of fishes hear the same name ; thus, for instance, the 
fishermen of the Mnited States apply it to species of the 
Meagre family {Sd^nid^) and to others. Economically 
the most important kinds of these fishes, the yellow-tail 
of the South Atlantic and the southern Indo-Pacific Oc^n, 
are species of the genera Seriola, SeriolichtJiys, and Micro- 
vteryXj some of which, like tSerioia lalandii and S, gigas^ 
attain to the size of a cod or a coal-fish, and are preserved 
in a similar manner, either salted or dried. They abound 
in many localities, and are valued as food fish ever^here. 
They form a large proportion of the dried fish which are 
exported from the Cape of Good Hope to Mauritius and 
Batavia, or are sold to the whalers visiting the Southern 
Ocean. They are equally abundant at St Helena, where, 
however, their value as an article of trade does not seem to 
be fully understood. On the coasts of South Australia and 
New Zealand they are likewise a staple article of food, but 
are chiefly eaten fresh, the most esteemed species being Seri- 
ola also known to the colonists as the “king-fish.” 

YE TVTKN , in Arabia, literally the land “on the right 
hand” of one who faces east, meant ori^nally all the 
land southwards from Syria (Sham). The^ Arabia Felix 
(ivSdtfimv) of Ptolemy and other ancients is a mistrans- 
lation, the right hand being taken to mean “lucky” 
(Sextos, dexter). Arabia PeEx included all Arabia except 
the peninsula of Sinai (Arabia Petnea) and the Syrian 
desert (Arabia Deserta) : i.e., it took in the HijAz and Hejd 
as well as South Arabia. The Arabs use the term Yemen 
in various extensions. A tradition of the Prophet makes 
Yemen and Shim meet at Tabbdk ; but Abfi 'Abbias already 
confines the name to all Arabia south of Mecca. ^ Thm 
usage, which excludes Nejd and Hijaz from Yemen, is not 
merely that of Moslem geographers, who take Mecca as 
their imaginary standpoint, but is found in the heathen 
poets. When Imraolkais speaks of a Y'emenite trader, 
Tarafa, of tanned ox-hides from Yemen, Lahid of a youth 
from Yemen who knew letters, or a poet of Hodhail of the 
excellent work of a Yemenite smith, they all mean by 
Yemen the southern region where trade, letters, and industry 
had their early home in the peninsula. The northern 
boundary of Yemen is variously laid do-wn. Al-AsmaT 
makes it a line drawn obliquely from ‘Omin to Nejrdn ;. but 
Hamddni rightly draws it farther north, from 'Omin and 
Yebrin in the south of Temama by way of AI-Hujaira, 
Tathlftb, and Jorash to Kodommol (Kotumhle of the Admi- 
ralty chart, in lat. 17° 52'). In its narrowest limitation 
Yemen comprises, not the whole south of the peninsula, but 
only the south-west as far as Hadramaut, which was viewed 
as a dependency of Yemen. The physical conformation 
of the south-western portion of the peninsula differs greatly 
from that of Arabia proper, being similar to that of Ethi- 
opia. A range of mountains, which rises into peaks of 
considerable elevation, and descends with a steep slope 
towards the shore of the Red Sea, stretches firotn the 
southern extremity northwards as far as This range 
is pierced by several streams and wudies, which flow into 


-Y E M 

the Red Sea.^ In old times the region cannot of course 
have been called “ the Southland ” by its own inhabitants. 



jSabaeans. — ^The ancient name of the people of Yemen 
was Saba (Saba’ with final Tiemza) ; and the oldest notices 
of them are in the Hebrew Scriptures. The list of the 
sons of Joktan in Gen. x. 26-29 contains in genealogical 
form a record of peoples of South Arabia which must rest 
on -good information from Yemen itself. Many of these 
namact are found on the inscriptions or in the Arabic 
geographers,— Sheba (Saba’), Hazarmaveth (Hadramaut), 
Abimael (Abime'athtar), Jobab (Yuhaibib, according to 
Halevy), Jerah (War4h. of the geographers), J oktan (Arab 
;^htan; 'Uiahafa = hahata). On the other hand, the names 
of some famous nations mentioned on the inscriptions are 
lacking, from which it may be concluded that they did 
uot rise to prominence till a later date. Saba’ (Sheba) 
itself, which was in later times the chief name, has in 
Gen. X 28 a subordinate place ; it was perhaps only a 
collective name for the companies of merchants who con- 
ducted the South-Arahian export trade (the root sa&a’ in 
the inscriptions meaning to make a trading journey), and 
in that case would be of such late origin as to hold one 
of the last places in a list that has genealogical form. 
Two other accounts in Genesis, originally independent, 
give supplementary information drawn from the Sabsean 
colonies, the stations and factories established to facilitate 
trade through the desert. The inscriptions of Al-'Ola 
published by D. H. Muller show that there were Minsean 
colonies in North Arabia. Other South Arabs, and espe- 
cially the Sabaeans, doubtless also planted settlers on the 
northern trade routes, who in process of time united into 
one community wdth their North-Arab kinsmen and neigh- 
bours. Thus we can understand how in Gen. xxv. 2-3 
Sheba and Dedan appear among the North-Arab “ sons 
of Eeturah.” Ap.in, the Sabseans had colonies in Africa 
and there mingled with the black Africans; and so in Gen. 
X. 7 Sheba and Dedan, the sons of Raamah (Raghma), 
appear in the genealogy of the Cushites. With the Ethi- 
opians jSaba^ means “men,” a clear indication of their 
Sabasan descent. 

, The queen of Sheba who visited Solomon may have 
come with a caravan trading to Gaza, to see the great king 

^ An excellent topographical description of Yemen is given in Ham- 
daafs ffeoffr. d. Arab. Ealbinsel, ed. D. H. Muller (1884). 
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wliose ships plied oa the Eed Sea. The other Biblical 
books do not mention the Sabseans except mcidentally, m 
allusion to then trade in mcense and perfumes, gold and 
precious stones, ivory, ebony, and costly garments (Jer. vL 
20, Ezek. xxvii, 15, 20, 22 aq ; Isa. lx. 6 , Job vi 19). 
These passages attest the wealth and trading importance 
of Saba from the days of Solomon to those of Cyrus. When 
the prologue to Job speaks of plundering Sabaeans (and 
Chaldaeans) on the northern skirts of Arabia, these may 
be either colonists or caravans, which, like the old Phoenician 
and Greek traders, combined on occasion robbery with 
trade. The prologue may not be historical ; but it is to 
be presumed that it deals with histoncal possibilities, and 
IS good evidence thus far 

The BibHcal picture of the Sabsean kingdom is confirmed 
and supplemented by the Assyrian inscriptions Tiglath 
Pileser EL (733 b.o.) tells us that Teima, ^ba’, and :^p4 
( = Ephah, Gen. xxv. 4 and Isa. lx. 6) paid him tribute of 
gold, silver, and much incense. Similarly Sargon (715 
B 0 ) m his Annals mentions the tribute of Shamsi, queen 
of Arabia, and of Itamara of the land of Saba*, — gold and 
fragrant spices, horses and camels 

The earhest Greek accounts of the Sabaeans and other 
South-Arabian peoples are of the 3d century b o. Erato- 
sthenes (276-194 B.o) m Strabo (xv. 4, 2) says that the 
extreme south of Arabia, over against Ethiopia, is inhabits 
by four great nations, — the Minaeans (M€6ratot, Mrjvaibc ; 
Main of the inscriptions) on the Eed Sea, whose chief 
city IS Carna ; next to them the Sabaeans, whose capital 
is Mariaba (Manab of the inscriptions) , then the Cata- 
banes (KatabAn of the inscriptions), near the Straits of 
B4b-al-Mandeb, the seat of whose kmg is Tamna ; fourthly, 
and farthest east, the people of Hadramaut (Chatramotitae), 
with their city Sabota. The Catabanes produce frank- 
incense and Hadramaut myrrh, and there is a trade m 
these and other spices with merchants who make the 
journey from JElana (Elath, on the Gulf of *Akaba) to 
Mmsea in seventy days ; the Gabseans (the Gaba’^i of the 
inscriptions, Pliny’s G^bamtae) take forty days to go to 
Btaihamaut. This short but important and well-informed 
notice is followed a little later by that of Agatharchides 
(120 B 0.), who speaks in glowing terms of the wealth and 
greatness of the Sabaeans, but seems to have less exact 
information than Eratosthenes. He knows only the 
Sabaeans and thinks that Saba is the name of their capi- 
tal. He mentions, however, the “ happy islands ” beyond 
the straits, the station of the Indian trade (§ 103). Arte- 
midorus (100 B.O.), quoted by Strabo, gives a similar 
account of the Sabaeans and their capital Mariaba, of their 
wealth aind trade, adding the characteristic feature that 
each tnbe receives the wares and passes them on to its 
neighbours as far as Syria and Mesopotamia. 

The accounts of the wealth of the ^bseans brought back 
by traders and travellers excited the cupidily of Eome, 
Augustus entrusted ^hus Gallus with an expedition 
to South Arabia, of which we have an authentic account 
in Strabo (xvi. 4, 22). He hoped for assistance from the 
friendly HABAMiAiirs (q v .) ; but, as they owed everything 
to their position as middlemen for the South-Arabian trade, 
which a direct communication between Eome and the 
Sabaeans would have xumed, their viceroy Syllaeus, who 
did not dare openly to refuse help, sought to frustrate the 
emperor’s scheme hy craft. Instead of showing tbe 
Eomans the caravan route, he induced them to sail from 
Cleopatris to Leucocome, and then led them by a circuitous 
way through waterless regions, so that they reached South 
Arabia too much weakened to effect anyt hing . But the 
expedition brought back a considerable knowledge of the 
country and its products, and the Eoman leader seems to 
have perceived that the hast entrance to South Arabia 


was from the havens on the coast So at least we may 
conclude when, a hundred years later (77 a.d , as Dilimann 
has shown), in the Penplus of an anonymous contemporary 
of Pliny (§ 23) we read that Charibael of Zafar, “the 
legitimate sovereign of two nations, the Homerites and 
Sabaeans,” maintained friendly relations with Eome by 
frequent embassies and gifts. Plin^s account of Yemen, 
too, must be largely drawn from the expedition of Gallus, 
though he also used itineraries of travellers to India, like 
the Feriplm Mans Erythraai just quoted. 

Hantical improvements, and Hie discovery that the 
south-west monsoon (Hippalus) gave sure navigation at 
certain seasons, increased the connexion of the West with 
South Arabia, but also wrought such a change m the trade 
as involved a revolution in the state ot that country. The 
hegemony of the Sabaeans now yields to that of a new 
people, the Homerites or Himyar, and the king henceforth 
bears the title “kmg of the Himyarites and Sabaeans.” 
Naval expeditions from Beremce and Myoshormus to the 
Ambian ports brought back the information on which 
daudiUB Ptolemy constructed his map, which stdl surprises 
us by its wealth of geographical names. 

SflbflRfl.-n colomes m Afr ica have been already mentioned. 
Tbat Abyssinia was peopled from South Arabia is proved 
by its language and writing ; but the difference between 
the two languages is such as to imply that the settlement 
was very early and that there were many centuries of 
separation, during which the Abyssimans were exposed to 
foreign infiuences. New colonies, however, seem to have 
followed from time to time, and, according to the Pt-nplus 
(§ 16), some parts of the African coast were under the 
suzerainty of the Sabsean kings sa late as the Sabseo- 
Himyaritic period ; the district of Azania was held for the 
Sabsean monarch by the governor of Maphoritis (Ma'^fir), 
and was exploited by a Sabsean company. Naturally 
difficulties would arise between Abyssinia and the Sabsean 
power. In the inscription of Aduhs (2d century) the 
king of Ethiopia claims to have made war in Arabia from 
Leucocome to the land of the Sahaean king. And the 
Ethiopians were not without successes, for on the Greek 
inscription of Aksiiin (c. the middle of the 4th century) 
King ^izanes calls himself “ king of the Aksumites, the 
Homerites, and Eaiddn, and of the Ethiopians, Sabaeans, 
and Silee.” More serious was the conflict under Dhii-Nu’4s 
(Dhii-Nnwds of the Arab historians) in the beginning of 
the 6th century ; it ended in the overthrow of the Him- 
yante km g and the subjugation of Yemen, which was 
governed by a deputy of the Aksumite king, till (about 
570) the conquerors were overthrown by a small band of 
Persian adventurers (see Persia, vol. xviii p 613). 

With the exception of what the South-Arabian Hamddnl 
relates of his own observation or from authentic tradition, 
the Mohammedan Arabic accounts of South Arabia and 
Sabaea are of little worth. The great event they dwell on 
IS thft bursting of the <ln.Tn of Ma’rib, which led to the 
emigration northwards of the Yememte tribes. We may 
be sure that this event was not the cause but the conse- 
quence of the decline of the. country. When the inland 
trade fell away and the traffic of the coast towns took the 
sea ront^ the ancient metropolis and the numerous inland 
empoiia came to ruin, while the many colonies in the north 
were broken up and their population dispersed. To this 
the Horan alludes in its oracular style, when it speaks 
(xxxiv. 17) of well-known cities which God appointed as 
trading stations between the Sabseans and the cities He 
had blessed (Egypt and Syna), and which He destroyed 
because of their sms. 

— ^This abstract of the history of Yemen from ancient 
sources can now be verified and supplemented from inscriptions. 
Doubts as to '^e greatness and importance of the Sabeean state, as 
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attested by the anciente, and as to the existence of a specitd Sabsean 
writmg, called “ Musnad," of which the Arabs tell, were still current 
when Niebuhr, in the 18th century, brought to Europe the first 
account of the existence of ancient inscriptions (not seen by hm- 
seTf) in the neighbourhood of Yan'm Following this hint, SeetiMn, 
m 1810, waa^le to send to Enrope, ftom porph^ bloc^ near 
Yarim, the first copies of Sahaean insenptions. They could not, 
however, be read. But the inscriptions found by 'Wellsted m 1834 
at Hisn Ghordb were deciphered by Gesenins and Rodi^r. Soon 
after this the courageous explorer Amaud discovered the ancient 
Manab the royal aty of the Sabjoans, and at great nsk coped 
fifty-six inscriptions and took a plan of the walls, the dam, and the 
temple to the east of the city. These, with other inscnptiona on 
stone and on bronze plates hronght home hy Enriishmen, found a 
cautious and sound interpeter in Osiander. The historical and 
gec^phical researches of^mer and Sprenger gave a fresh impulse 
to mquixy. T^en Joseph Halevy made his remarkable journey 
through the Jauf, visiting distncta and mins which no European 
foot had trod sdnce the ejgjedition of Gallus, and returned ■wren 
almost 800 inscriptions. Of more recent travellers S Langer and 
E. G-Iaser have done most for epigrtmhy, while Manzom is to be 
1 ‘emembered for his excellent geograpmm work. , . . 

The alphabet of the Sabcean msenptions is moat closely akin to 
the Etbiopic, but is purely consonantal, without the modificationa 
in the consonantal mnns which Ethiopic has devised to express 
vowels. There are twenty-nine letters, one more than in Arabic, 
JSaTnech and Sin- being distinct forms, as in Hebrew. Tins alphabet, 
which is probably the parent of the Sonth-Indmn character, is nn- 
doubtedly derived from the so-called Phoenician alphabet, the 
connecting link being the forms of the Safa insen^ons and of the 
ThamudiEan. inscnptiDiis found by Doughty and Eutmg Of the 
latter -we can determine twenty -six characters, while a twmity- 
seventh probably corresponds to Arabic j (lo). A sign for 
also probably existed, but does not occur in. the known inscriptions 
In the Thamndeean and Sabman alphabets the twenty-two original 
Phoenician characters are mostly similar, and so aie the differentiated 
forms for ^and -while iIj, .5, and probably also fe and have 

been differentiated in different ways. This seems to imply that 
the two alphabets had a common history up to a certain p^t, 
but parted company before they were folly developed. The Tha- 
inscnptioiis are locally nearer to Phoenicia, and the letters 
are more like the Phoenician ; this character therefore appears -to 
the link connecting Phoenician with Sabiean writing. It may 
he noticed that a Thamudteaii legend has been found on a Baby- 
Icnian cylmder of about 1000 B.C., and it is remarkable that tie 
safarot “write/* seems to bo borrowed from Assyrian 

he language of the inscriptions is South Semitic, formmg a link 
batw^ tiie Forth Arabic and the Ethiopic, but is much nearer 
the former fStn the latter. To the details already given in the 
article Sbhitio IiAsratrAGES (voL xxL p. €58 sg ) it may be added 
that of the twp dialects commonly caHed Sabsean and Minsean the 
Tatter might be better called Hadraraitic, inasmuch as it is the 
dialeot of the inscriptions found in Hadramaut, and the Mmseans 
seem undoubtedly to have entered ihe Jauf from Hadramaut 
The insenptions not only give names of natioiis corresponding 
to those in the Bible and in classical authors but throw a good 
deal of fresh hght on the political history of Yemen. The insenp- 
tions and coins give the names of more than forty-five Sabiean 
ViTij pi , The chremotUigy is still vague, since only a few very late 
ittsotiptiMib are datedHbjran era and the era ita^ is not certain 
But the mJers named can be asa^ed to three jienods, according 
as ftey the title “mukrab ofSaha," “ king of Saba," or “ king 
of Saba and Baid&n.” The last, as we know from the Aksum 
inscriptions, are the latest, and those with the title “mukrab ” must 
be the earliest. Pour princes of the oldest period bear the name 
Yatha'amar, and one of these may, with the greatest probabilily, be 
held to be the “Itamam Sabai” who paid tribute to Sargon of 
Assyria. This helps us to the age of some buildings also The 
frmons dftip of hla’rih and its slaioes were the work cf this ancient 
prince— stractuTes which Araand in the Iflth century found in the 
same state in which Hiundam' saw them a thousand years am. 
The power of these old sovereigns extended far beyond Ma’rib, for 
their names are found on builouigs and monumente in the Jauf. 

"We cannot tell when the kingp took the place of the mnfcrab, 
hot tile SahsBo-Himyaritic psnocl seems to begin with, or a little 
after, the expedidon of .Slios Galina. A fragmentary inserwtiQn 
of Ma’rib (Br. Mas., 8S) was made by “ Hsharh Yahdib and Ya*zil 
Bayyin, the two Idn ^ of Saba and Erndfin, sons of Par*in Tanhab, 
king of Saba,” If this Ilsharh is identical with the 'IXdavapas- of 
Strabo, king of Hanaba at the time of the Boman invasion, the 
iuscnption preserves a trace of the influence of that event on the 
union of the two kingdom.^. 

The inscriptions of latest period present a senes of dates— 669j 
640, 582, 673, 835— of an unknown era. Eeinand thought of the 
Seleuoid era, which is not impoBBible j but Halfivy ohs^es that 


the fortress of Mawiyyat (now Hisn Ghordb) hears the date 640, 
and is said to have been erected “ when the Abyssiniana overran 
the country and destroyed the king of Himyor and his princes ” 
Befemng this to the death of Dhi JNuwds (626 A.D.), Halevy fixes 
116 B, c as the epoch of the Sabiean era This ingenious combina- 
tion accords well with the circumstance that the oldest dated la- 
scnption, of the year 8S6 (270 ad), mentions 'Athtar, Shams, and 
other heathen deihes, whde the insenptions of 682 (467 a d ) and 
673 (458 A.D ), so far as they can be read, contain no name of a 
h^then god, but do speak of a god Kahmdndn— tliat is, the Hebrew 
“the compasaioiiate ” (Ai-abie, Al-Eahman), agreeably 
with the fact that Jewish and Chnstian influences were powerful in 
Arabia in the 4th century The only objections to Halfivy’s hypo- 
tbfaiq are (1) that we know nothing of on epoch-making event m 
116 B.0 , and (2) that it os a little remarkable that the latest dated 
inscription, of the year 669 (564 ad), should be twenty-five years 
later than the Abyssinian conquest. An inscription found by 
"Wrede at 'Obne is dated “in the year 120 of the Lion m Heaven, 
which we must leave the astronomerB to explaiu. 

The inscnptionfl throw consaiderable light not only on the Sahieans 
but on other South- Arabian nations. The Mmseans, whose import- 
ance has been already indicated, appear in the inscriptions as only 
second to the SabKans, and with details which have put an end to 
much guesswork, e.g , to the idea that they are connected with Mind 
near Mecca. Their capital, Ma'fn, lay in the heart of the Sabsean 
country, forming a sort of enclave on the right hand of the road 
that leads northward from Ma’nb. South-west of Ma'fn, on the 
west of the mountanf range, and commandmg the road from San ‘a 
to the north, hes Bardkish, anciently Yathil, which the inscriptions 
n-ni^ Arabic geographers always mention with Hafn, The third 
MiTifPATi fortress, probably identical with the Kdjwa of the Greeks, 
lies m the middle of the northern Jauf, and north of the other two 
The three Mmiean citadels he nearly in this position ( ), with old 

Sabman settlements (Eaiam) all round them, and even with some 
Sabiean places (e.g , Fask and Eamnd) withm the triangle they 
form, “i&e dialect of the Mmssana is sharply distinguished from 
the SaTweans (see above) The inscnptioiis have yielded the naraes 
of twenty-seven Minffian kings, who were quite independent, and, 
as it would seem, not always fnends of the Sabaeans, for neither 
dynasty mentions the other on its insenptions, while minor kings 
and kingdoms are i^ely mentioned by both, presumably when they 
stood under the protection of the one or the otiier respectively. 
The MfoiftRnR were evidently active rivals of the Sahaean mfraence, 
and a war between the two is once mentioned In Hadramaut 
they dieted the hegemony with one another, the government 
there being at one tune under a Miuffian, at another under a Sabsean 
prince, while the language shows now the one and now the other 
^uence. The reli^ona also of the two powers present many 
pomts of agreement, with some notable differences. Thus, puzzling 
as the fact appears, it is clear that the Minieans formed a sort of 
pohtical and Imgiustic island in the Sabasan country. The origin 
of the num Hadramaut is rendered probable by the pre- 

dominance of their dialect in the inscriptions of that country 
(except in that of Hisn Ghordb), by the rule, already mentioned, 
of a Mm«an prince" lit Hadramaut, and by Phny’a statement (.ff JY , 
THi 63) that firenkmcehae was collected at Sabota (the capital of 
Eadpamant ; mscr nut^), hut exported only through the Gebamtes, 
whose kiiigs received custom dues on it, compared with xu 69, 
where he speaks of Mintean myrrh " in qua at Atramitica est at 
Gebhamtica et A-usantis Gebhamtarum regno,” implying that 
Miniean myrrh -was really a Hadramate and Gehaidte product. All 
this auggeste a close connexion between the Minieans and Hadra- 
naut , and from iheMinffian insenptions we know that the Gebamtes 
were at one time a Mbmean race, and stood m high favour with the 
queen of Ma'fn. Thus we are led to conclude that the Mmseans 
were a Eadranute settlement in the Jauf, whose object was to 
secure the northern •trade road for -their -products We cannot but 
see that thmr fortified posts in the north of the Sabiean kmgdom 
had a strategical purpose ; and so Pliny (xu 64) says, “Attmgtnt 
et Mintei, pagus alias, per quos evehitur uno ttaimtte angusto [from 
Haijrainaut] Hi priim commereium tuns fecere maximegue exer- 
cm% a qiubas et Mmieum dictum eat." Besides this road, they 
had the sea-route, for, according to Plmy, their aUies, the Gebamtes, 
held the port of Oo^. If the Mmseans were later i mmig rants 
from Ha<hamant, we can understand how they are not mentioned 
in Gen x In later times, as is proved by the Mmtean colony in 
Al-'Olfi, which Euting has revealed to us, they superseded the 
Sahibs in some parts of the north. In the 'Oli msoriptions we 
read the names ox Mimean kmgs and gods. Fotable also is the 
mention m 1 Ohron. iv. 41 of the “Bedoum encampments 
(D'i'ntt) and the Ma'fnim" smitten by the Simeonites, which 
may pcissibly refer to the destruction of a MuMsau caravan pro- 
teoted hy these Bedouins. The LXX. at least renders Ma'fnim by 
Mofaiow- It seems bold to com^ture that the Minssans were in 
accord -with the Bomans under .Shus Gallus, yet it is noteworthy 
that no Mintean. town is named among the mties which that generm 
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destroyed, though rum fell oa INask and Kanma, which lie inside ! 
the Minsean territory. 

The inscnptiona seem to indicate that the monarchies of South 
Arabia were hereditary, the son generally following the father, 
though not seldom the brother of the deceased came between, appar- j 
ently on the principle of aemonty, which we find also m North Arabia. 
Eratosthenes (in Strabo xvi. 4, 3) says that the first child born to one 
of the magnates after a king came to the throne was his designated 
successor , the wives of the magnates who were pre^ant at the 
king’s accession were carefuUy watched and the first child bom was 
brought up as heir to the kingdom. There seems to be a mistake 
in the fir^ part of this statement , what Eratosthenes will have 
said 13 that the oldest pnnce after the king was the designated suc- 
cessor This law of succession explains how we repeatedly find two 1 
kmgs named together among the Sabeans, and almost always find 
two among the MiTitp.fl.Tia j the second kmg is the heir. The pnn- j 
eiple of senion^j aa we know from North- Arabian history, gives nse 
to intrigues and palace revolutions, and was probably often violated, 
in favour of the direct heir. On the other hand, it readily leads to | 
a limited power of election hy the m^ates, and in fact good Arabian 
sources speak of seven electoral princes. Some inscriptions name, 
besides the king, an eponymus, whose ofllce seems to have been 
miestly, his titles being dM harif, eponymus, and rasMw, “sacn- 
ficer ” All royal inscriptions are signed by him at the beginning | 
and the end, and he appears with the king on corns. 

Religion — In spite of the many mins of temples and mscnptions, 
the religion of the Sabceana is obscure Most of the many names 
of gods are mere names that appear and vanish again in particular 
districts and temples. Ofthegreatuationalgodsof theSabseansand 
Miiiseans we know a little more The worship of the heavenly 
bodies, for which there is Arabic evidence, had really a great place 
in Yemen Sun-worship seems to have been peculiar to the Sabseans 
and Hamdanites , and, if the Sabis of Sahota (Plmy^ was in fact the 
sun deity Shams, tbia must be ascribed to Sabsean mfluence. The 
Sabffian Shams was a goddess, while the chief divmi^ of the Minseans 
ivas the god 'Athtar, a male figure, worshipped under several forms, 
of which the commonest are the Eastern A.thtar and ‘Athtar Dhu 
Ivabd, Wadd and Nikrah, the gods of love and hate, are possibly 
only other forms of the two 'Athtars The Sabseans also recognize 
'Athtar , but with them he is superseded by Almakah, who, accord- 
ing to Hamdini, is the planet Venus, and therefore is identical with 
'Athtar. The moon-god Sin appears on an mscnption of Shahwat ; 
but, according to Hamddni, BLaubas, “the dnei,’’ was the Sabsean 
moon-god. On the Shabwat mscriptioa 'Athtar is the father of 
Sin, and it is noteworthy that these two deities also appear as 
nearly related m the Babylonian legend of 'Ishtar's descent to 
I^es, where Tshtar is conversely iiie daughter of the god Sfn. 
The mother of 'Athtar on another inscription is probably the sun 
We find also the common Semitio H (El) and a Dhil Samai answer- 
ing to the northern Ba'al Stamayim. Three gods of the inscriptions 
are named in the Eoran,— Wadd, Yaghiith, and Naar In the god- 
name Ta’lab there may be an indication of tree-worship. The many 
minor deities may be passed over , but we most mention the sanc- 
tuary of Riydm, with its images of the sun and moon, and, according 
to tradition, an oracle^ In conformity with old Semitic usage, pl- 
grimages were made at definite seasons to certain deities, and the 
SabEean pilgnm month, Dhii Hiaatdn, is the northern Dhd’l-Hij.ia, 
The outlines, and little more, bra few of the many temples can still 
be traced. Noteworthy are the elhptic form of the chief temples 
m Ma’nb and SirwAh, and the castle of Nakab-al-Ktajar with its 
entrances north and south. 

Sacrifices and incense were offered to the gods, names for 
altar {midMaR) andsaenfioe {dhibh) are common Semitic words, and 
the altar of incense has among other names that of milctar, as in 
Hebrew. A variety of spices — ^the wealth of the land — are named 
on these altars, as rand, ladanum, codus, tarum, &c Frankincense 
appears as lubAn, and there are other names not yet understood. 
The gods received tithes of the produce of trade and of the field, in 
kind or in ingots and golden statues, and these tnbntes, with freewiH 
offerings, erected and maintained the temples. Temples and fo^- 
fioations were often combined. The golden statues were yotive 
offerings ; thus a man and his wife offer four statues for the health 
of them four children and a man offers to Dhd Samai statues of a 
man aT)d two camels, in prayer for his own health and the protection 
of his camels from disease of the joints. 

Their commerce brought the Sabeeans uuder CHnistian and J ewmh 
infiuence j au^ though the old gods were too closely connected with 
their life and trade to be readily abandoned, the great change^ in 
the trading policy, alrMtdy spoken of, seems to have affected reb^on 
as well as uie state. The inland gods lost importance with the 
failure of the overland trade, and Judaism and Ohnstianity seem 
for a tune to have contend^ for the mastery m South Arabia, 
Jewish influence appears in the name Bahmfin (see above), while 
efforts at Chnstianmation seem to have gone forth from several 
places at various tunes According to Philostorgius, the Homentes 
were converted undm* Constantins IL by the Indian Theophilns, who 
built churches in ^far and Aden, Another account places their 


conversion in the reign of Anastasins (491-518). In Nejrdn Syrian 
missionaries seem to have introduced Christianity (Noldeke) But, 
aa the religion of the hostile Ethiopians, Chnstianity found poli- 
tical obstacles to its adoption in Yemen ; and, as heathenism had 
quite lost its power, it is intelligible that Dhii Nuwds, who was at 
war with Ethiopia before the last fatal struggle, became a Jew. 
His expedition against Christian Nejrdn had merefore political as 
well as religious motives. The Ethiopian conquest rather hurt 
than helped Christianity. The tajaovia kalis {itckkijida) of Abraha 
m San'a seems to have been looked on as a sign of foreign domimoii, 
and Islam found it easy to supersede Christianity in Yemen. 

Coins . — ^Iii older times ana in many districts corns were not 
used, and trade was earned on mainly by barter Nor have there 
yet been many great finds of coins , maeed most of the pieces m 
European collections probably come from the same hoard At tlie 
same tune the coins throw a general hght on the relations of ancient 
Yemen. The oldest known pieces are imitations of the Athenian 
mintage of the 4th century B a , with the legend AGE and the owl 
standing on an overturned amphora. The reverse has the head of 
PaUas with a Sahaean N. Of younger coins the first series has a 
king’s liPR tl on the reverse, and the old obverse is enriched with two 
Sahaean monograms, which have been mterpreted as meamng 
“majesty” ana “eponymus” respectively. In a second senes the 
Greek legend has disappeared, and, instead of the two Sabean 
monograms, we have the names of the king and the eponymus. A 
third senes shows Roman influence and must be later than the ex- 


pedition of Gallns. As the standard of the coma of Attic type_ is 
not Attic but Babylonian, we must not think of direct Athenian 
influence The type must have been introduced either from Persia 
or from Phcenicia (Gaza) One remarkable tetradrachm with the 
Sabffian legend Abyatb’a is imitated from an Alexander of the 2d 
century B c., the execution being quite artistic and the weight 
Attic. There are also coma struck at Eaydin and Harib, which 
must be assigned to the Himyante Mnod (Ist and 2d century a.d.) 
The msenptions speak of “bright Hayyili coma m high relief,” but 
of these none have been found They also speak of sela' pieces. 
The sela' in late Hebrew answers to the older shekel end the men- 
tion of it seems to pomt to Jewish or Christian mfluence 
Xiterofttra— Fresnel, Piices rel aiix Inserr Himyarltm die par M Armud, 
1845; IVMriptiorain Ihe Himyanivs Character in the British Museum, London, 
1803 , Pratoiina, Beitr sur Erklarung der Mwjar. Inxhr , 8 parts, Halle, 18T2- 
74, Eremer, Si^rabisclie Sage, 1860, Sprenger, Alte Gtogr Arableus, 1878, 
D. H MttlUi, Sudardbische Studien, Vienna, 1877 , Id , Die Burgen u SdilSsser 
Siidarablens, 2 parts, Vieima, 1870-81 (especially for chronology and antiquities) ; 
Mordtmann and MtUler, SaMiadie Denkmuer, Vienna, 1883; Derenbonig, 
Etudes sur P^p^raphU du Yemn, Paris, 1884, Id , 2iouv. Etud., 1885 , Glaser, 
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wyti pMeavx,^Tr''s^ Bili Awi.,1^3, Derenhonrg, ibli and Or 
Beeo^ London, 1887. In the press, D H MtUler, Epiffrapkuehe JknJcmaler 
naeh . . Ceplen EuHtws. Fhirther cp the travels of jSflebuhr, Seetzen, Well- 

sted, Wreda Maltian, HMivy, Manzonl, and Glaser. (D. S. M ) 

YENISEI. See SrEBBiA. and YiansEiSK. 

Y ENTRETS Br, a province of Eastern Siberia, which 
extends from the Chinese frontier to the shores of the 
Arctic Ocean, with an area of 992, 8T0 square miles — as 
large as one-half of European Russia — has Tobolsk and 
T musTr on the W , Yakutsk and Irkutsk on the E , north- 
western Mongolia on the S , and the Arctic Ocean on the 
N. (see vol zxu. pi. I.). Its southern extremity being in 
51° 45' N. iat. and its northern (Cape Tcheluskin) in 77° 

38', it combines a great variety of orographical types, from 
the Sayan alpine regions in the sou^ to the tundras of 
the Arctic httorah 

The border-ridge of the high plateau of north-western Oro- 
Mongolia;, which is known under the general name of the 
Western Sayans, and reaches altitudes of from 7000 to 
8000 feet^ limits it in the south. This is girdled on the 
north-western slope hy a zonOj nearly 100 miles wide> of 
alpme tracts, characterized by narrow valleys separated by 
sevOTal parallel chfllns of mountains, which are built up of 
crystalline slates,, from 5000 to 7000 feet high. Here in 
the impenetrable for^ts only a few Tungus families find a 
precarious living by hunting. Towards the south, in the 
basins of the tnbutaries of the Tuba, the Sisun, and the 


Yus, and in those of the Kan, the Agut, and the Biryusa, 
the valleys of the alpine tracts contam rich auriferous 
deposits, and numerous gold-washings ha.ve been established 
along the iatffo. In 63° 10' N. lat. the Yenisei emerges 
from the mountain tracts into the wide steppes of Abakan 
PTid Minusinsk, from 1500 to 2000 feet above sea-level, 
which extend along the base of the mountain re^on north- 
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eastwards towards the upper Lena. A flattened ridge of 
mountains, Itardly attaining more than 3000 to 3500 feet, 
shoots north-east from the Kuznetskiy Atatan (see Tomsk) 
and separates the dry steppes of Minusinsk and Abakan 
from the next terrace of plains, from 1200 to 1700 feet 
in height, which also stret^es in a north-eastern direction 
from Barnaul m the Altai to Krasnoyarsk, and into the 
upper basm of the ViluL Another system of mountains, 
known under the general name of the Yeniseisk Taiga, 
rises on the outer border of this terrace, in the space be- 
tween the Upper Tunguska, or Angara, and the Podkar 
mennaya Tunguaka^ This system consists of several 
parallel chains running south-west to north-east, from 2500 
to 3500 feet in altitude, thougji they are much lower on 
the left bank of the Yenisei, and passing on north-eastwards 
into the basin of the Olenek. For many years past the 
Yeniseisk Taiga has been one of the nchest auriferous 
regions of Si^ria, not so much on account of the per- 
centage of gold in its alluvial deposits (which are poor in 
comparison with those of Olekminsk) as on account of the 
facilities for supplying the gold-fields with articles of food 
produced in the steppes of Minusinsk. 

I*ow- Beyond the Yeniseisk Taiga begin the lowlands, which 

lands, at no point rise more than a few hundred feet above the sea 
and which slope gently towards the Arctic Ocean. They 
are covered with lakes, thin forests, and marshes j and, as 
they approach the ocean, they assume more and more the 
characters of banen tundra, devoid of tree vegetation and 
covered with hcbens. Beyond 70’ N. lat. trees occur only 
along the couraes of the rivers Two ranges, however, 
break the monotony of the lowlands, — the Tungus^y 
ridge, which stretches north-east between tbe Khatanga 
and Anabara rivers, and the Byrranga Mountmns, which 
run along the north-western shore of the Taimyr peninsula. 

Arctic The shores of the Arctic Ocean are indented by deep 

shores, estuaries, that of the Taz penetrating 600 miles into the 
interior of the continent, and that of the Yenisei 300 miles. 
Gyda Bay, between the estuaries of the Ob and the 
Yenisei, and Taimyr, Thaddeua, and Khatanga Bays, are 
wide and deep indentations, ice-bound almost all the year 
round. Taimyr peninsula, which protrudes as a massive 
block of land between the Yenisei and the Khatanga, is 
an utterly barren stony tundra. 

Cteologf, ^ In the south are the mnites and granitio iwenites of the border- 
ridge of the plateau. In the alpine r^on all varieties of cnstal- 
hne dates— gneisses diorite dates, talc and mica-schists, and clay 
dates— are found, the latter being auriferous, and tbe whole inter- 
fleeted with and vans of protogene, diorites, porjAyry, 
miarble, and quartz. The same crystalline rocks are met with in 
the Suznetam Aiatau, the Teniiieisk Tdga, and the Byrran^ 
Mountains. Ine pla^ are built up of Snurian, Devonian, Cto- 
boniferona, and Tniasio Kmestones and sandstones, with extensive 
freshwater depodte of the Jurassic period. Chalk and Eocene de - 1 
posits are met with farther north. The mountain region bears 
traces of extensiTa gkeiation, and the lowlands of having been 
covered during tbe post -Glacial period with immense lakes and 
marshy tundr^ where thousands of mammoths and rhinocer<»es 
were boned, along with other (now fossil) representatives of extinct 
Tertfaty and post-Tertiaiy mammals. All the eounfiy gives evi- 
dence of having been covered with numberless lakes during the 
Lacustrine pen^ 

ICnerals. Yeniseisk is exi^ingly rich in all kinds of metals and minerals. 
Gold dust appears in three different region^ — ^the northern Yeniseisk 
Tai^ where 100,740 oz. of gold were extracted in 1884 j the reriou 
of the EuznetskiyAfatau and its spurs, with the basins ofthe Tuba, 
Sisim, and Black and White Yus (26,800 os. in 1884); and the upper 
parts of the tributaries of tbe San and Agut (12,540 oz.), where the 
gold-washing meige into those of the ^gue-Ddinsk district of 
IrkatsL Mver ore is found at several places in the basin of the 
but the xoiix® have been abandoned ton ore oceare 
almost everywhere in south Yenismsk, but there is only one iron- 
work on ihe Abakan (25,000 cwts. in 1884). Salt lakes are very 
common, and about 60,000 cwts. of salt are extracted every year. 

E&vars. The whole of YCniseisk is watered by the Yenisei and its 
affluents. The Yenisei rises in north-western Mongolia in sevcid 
branches (Bei-khem, Dln-khem, &c.), the chi ef of which, the Dlu- 


khem, has its source in marshes to the west of Lake Kosaogol at a 
height of more than 6000 feet As far as the Russian fiontier its 
course crosses the plateau at an altitude of not less than 8000 feet , 
on entenng Yeniseisk it pierces the gieat bo^de^ndge and the 
senes of parallel chains of the alpine region At Sayansk (63° 10' 

K. lat) it emerges from the highlands and traverses the elevated 
steppes, receiving the Abakan on the left and the Tuba on the 
right In 56° IT lat it suddenly toms to the north-east, skirting 
die base of a low range of lulls, on the northern slope of which 
flows the Tohutym, a tnbutary of the Oh, sepmted from the 
Yenisei by an isthmus only 6 miles m width Tho ^ssibility of 
connecting at this point the two great nver-systems of Siberia has 
often been discussed , the diffieuity is that the Tchutym valley is 
440 feet higher than the other A httle below Krasnoyarsk the 
Yenisei is joined by a great tnhutaiy, the Kan, and farther north 
by the Angara or Upper Tunguska, which hnngs the waters of Lake 
Baikal^ and is navimble from Irkutsk, notwithstanding a senes 
of rapids in its middle course The nght-hand tnhutanes of the 
Ob,— the Ket, the Tym, and the Yakh, — approach the Yenisei so 
dosely, and their sources are so thoroughly inosculated with those 
of the left-hand tributaries of the Yemaei, that Ihe question of con- 
necting the two systems by means of a canal has been more than 
once raised , indeed something has been done to connect the Great 
Kas, a tnbutary of the Yenisei, with the Ket,— a boat with some 
160 cwts of caigp havmg already passed from the one to the other ® 

A railway across the narrow isthmus between the Tohulym and the 
Yenisei is now regarded as the best solution of the question In 
61“ K. kt the Yenisei, already more than two miles broad, divides 
into several branches, which wind amidst many islands, and has 
several dangerous rapids Then, before piercing a ndge of hdls, 
it expands into a kind of lake, 10 nulea across, just above its juno- 
tion with the Podkamenuaya Tunguska. Almost exactly at the 
Arctic Circle, opposite Turukhansk, it receives from the r^ht 
anotiier large triontaiy, the Lower Timguaka, which rises withm a 
short Stance of the upper Lena. The Yemaei, thus augmented, 
becomes more than 6 mites wide in kt 68°. Its estuary begins^ at 
the village of Dudmo, and has a breadth of 40 miles , it contains 
numberless islands. The great nver narrows once more (12 miles) 
before entering the Arctic Ocean (Yenisei Bay], after a total course 
of more than 3000 miles. It is navigable on its middle and lower 
courses, steamers plying between K^noyaisk and Mimismsk, as 
also on the lower Yenis^ Its month has been visited almost eveiy 
year of kte by steamers from ITorway or Great Britam ; and it is 
expected that regular commumoation wiU he established between 
Dudmo and European ports. 

The climate, though very severe throughout, offers, as might he Cdnnate. 
elected, great varietias. The Minusinsk steppes hare a diy and 
rektively nuld climate, so that they are eometunes called the Italy 
of Siberia. At Krasnoyarsk (56° 1' F kt) the climate is more 
severe, and the winds are exceedingly disagreeable. The yearly 
fall of snow is so small that the winds blow it away in the neigh- 
bourhood of the town , hence a circuit has to he made by the con- 
voys of sledges to avoid it, or the sledges changed for wheeled 
carriages, Y^emseisk (68° 27' F. kt) has an average temperature 
below freezing-point, and at Turuklansk the coldest month (Febru- 
ary) has an average temperature of - 24° Fahr. On the Taimyr 
pmuasuk the average summer temperature hardly reaches 46°. 
ibr additional particidars, see Sibeeu, voL xxu. p 6. 

The highlands of Sayan and Aktau are thicHy clothed with Flora, 
forerts of cedar, pitch-pine, larch, elder, and hireh, with a nch 
undergrowtti of rhododendrons, Berlens, and Bibea ; the Scotch fir 
appeara only in the lower and dner parts of the valleys The 
summits and slopes of the mountains are strewn with debris and 
boulders, and thickly sheeted with lichens and mosses ; hut there 
are^ also patches of meadow land covered with flowers, most of 
whicb are known in Euxopa Still, the flora is poor as a rule, and 
Dr Martianoffl after several years’ collectmg, succeeded m ga&ering 
oidy 104 species of phanerogams.® On the other hand, the flora of 
the M mn ^sk plains and of the steppes of the Ab^an at once 
Strikes the traveller by the Vanety and hiillkncy of its forms. The 
meadows are covered with bright flowers scattered amid the com- 
mon Oraminem, and in June and July they are adorned and per- 
fumed by the Polygala, Bmtffm, Mtiieago, u^yrus, yellow sweet- 
scented Ely, and scores of oilier flowers, mostly familiar in Europe, 
bnt attaining in Yemseisk a larger size and greater brilliancy of 
colour. The rich carpet of grass and flowers is overtopped by 
tbe tall white blossoms of Ardumgelim and S^rm Ulmana, and 

^ According to recent measurements, the Angara, where it issues 
from Lake ]^al, has a volume of 121,400 cubic feet per second 
[Tzvettia, East Siberian Ge(^. Soo., xrii., 1886), 

* According to Baron Aminoff’s measurements, Lake Bolshoye, 
through whioh the canal would have to pass, is 66 feet above the Ket 
at its junetion with lie Ozernaya, and 181 feet above the Yenisei at its 
junction with the Kaa. 

® F. Martknoff, “Materials for a Flora of the Minusinsk Region," 
in Prvdy of the Kasau Society of Faturabsto, xu 3, 1882, 
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tlie blue masses of the tall Feroniea longifolia The meadoTra of 
the moister localities, surrounded by thickets of willow, poplar, 
wild cheny, and hawthorn, are still more attractive, on account of 
their wealth in anemones, violets, gentians, and so on, and the 
numerous creepers which festoon the trees and shrubs M Mar- 
tianoffs lists enumerate a total of 760 flowering and 760 crypto- 
gamic plants Of the lower Fungi and ]^a.TmhcBl Myxomycdes 1300 
species were noted, and out of the 823 species hitherto descnbed by 
specialists no loss than 124 have proved to be new Farther north- 
ward the flora of Yeniseisk is mmilar in character to that of the 
Sibenan lowlands (see Sibejua, voL xxu. p 7) In the Taimyr 
peninsula it is represented by only 124 species of flowering plants. 

For the fauna of Yeniseisk, see Siberia, voL xxu. p. 7 

The steppes of the upper Yenisei have been inhabited from a 
very remote antiquity, and numberless kurgans, graves, rock in- 
scnptions, and smeltmg furnaces of the successive inhabitants are 
scattered all over the praines of Abakan and Minusinsk ^ The 
present population ekmhits traces of all these predecessors (see 
Siberia and Tartars) Numerous survivals of Tn rinah and 
Samoyedio stems are found in the steppe land and m the Sayans ; 
but some of them are greatly reduced in numbers (only a few 
hundreds) The Kaihals, the Katcha Tartars, the Sagais, the Kyzyl 
and Milet Tartars, and the Kamasms have settlements of Iheir 
own, and mamtain their national features ; but the Karagasaes, the 
Kotts, and the Anntses have almost entirely disappeared, and are 
represented only by a few families m the spiuB of the Sayans,^ 
The Tun^es are scattered in the least accessible tracts, and may 
number about 2000, or less. Several hundreds of Yakuts inhabit 
the Tnrukbansk dmtnct , and in the tundras between the Taz and 
the Yenisei there are a few hundred Ostiazs (g v ) and Yuraks of 
the Samoyedic stem. The remainder of the population, which 
numbered in all 447,076 in 1886, consists of Russians, — partly 
exiles, hut mostly voluntary settlers. Nearly 60,000 belong to the 
unfortunate catego^ of “settled” exiles. The “indigenes” — 
Tartars, Tunguses, Ostiaks, &o —number about 60,000. 

The chief occupation of the Eussians is agneulture, which pros- 
pers m Minusinsk, the granary of the provmce ; it is also carried 
on m west Kansk, Krasnoyarsk, and Atomnsk, and in a few -nllages 
of the Yeniseisk distnct, the total area of land under com bemg 
reckoned at nearly 2,600,000 acres. Wheat, summer and winter 
rye, oats, barley, and buckwheat are the chief crops Gkirdenmg is 
earned on in Minusinsk Cattle-breeding is important, especially 
in Mmusinsk. It has been estimated that there are m Yenisei^ 
about 270,000 horses, 240,000 cattle, 800,000 sheep, and 80,000 rein- 
deer m TurukhansL These figures, however, must ha below the 
true ones. The cattle bemg kept ttroughout the wintar in the 
steppes, the snow-storms of early spring prove disastrous, as also do 
the murrama, to which no fewer than 200,000 head sucoumbed in 
the Minnsmsk district in 1881. Huntmg and fishing are an import- 
ant resource for most of the mdigenes and for many of the Eussians. 

The manufactures of Yeniseisk are hardly worth mentioning, all 
capital being engaged in gold-washing or in commerce. The diief 
trade is m furs (exported), and in OTocenes and manufactured goods 
(imported) The gold-fields of ime Yeniseisk Taiga are supphed 
with grain and cattle by nver from the Minusmsk region, and 
with salt, spirits, and iron by the Angara. Attempts have recently 
been made to stimulate the trade in tea with north-west MongoluL 

Yeniseisk is divided into five distnots, the chief towns of which 
are Krasnotabsk (g.u.), the capital, which had 17,166 inhabitants 
in 1884 , Atchinsk (7190) and Kansk (4050), two small towns on 
the great Siberian h^hway, of which the latter is an entrepfit for 
the gold-mines , Minusinsk (8270) on the Tuba, close by its junc- 
tion with the Yenisei, which has now a small but excellent natural 
history and ethnographical museum ; and Yeniseisk (7050), the 
chief entrepot for the gold-mines, having a pubho library and a 
natural history museum, created of late by exiles. Turukhamsk 
(189) is the chief town of a vast ‘ ‘ region ” {hrai). (P. A. K.) 

TEOLA, a municipal town of India, in the Ndsik distnct, 
Bombay presidency, mth a population (1881) of 17,685 
(males 8975, females 8710). It is situated in 20“ 4' 10" 
N, kt. and 74“ 30' 30" E. long, 44 miles east of 
town, 13 miles south of Manwar station on the north-east 
hne of the Great Indian Peninsular Eailway, and nearly 
12 miles from the frontier of the Nizam’s dominions. 
Teola is a flourishing commercial town, trading in silk 
and cotton goods, which it weaves, and in gdd-twist, 
which it also man^actuxes. 

At the tune of its foundation Yeola was under the ^peror of 

^ Besides the works of Badloff, and those mentioned m the hibho- 
graphy of Somenoff's Biatiomry, see N Savenkoff’s paper on recent 
explorations, m Tzmtia of East Sibenou Gfeogr. Soc„ xvn., 1887| and 
the Desanptm GaMogue gf the Minimnsh Mumm, by D Klementz. 

® Badloff’s Aus Sibirien (2 vols., Leipsic, 1880) contains Ml ac- 
counts of the various Turkish stems of Yeniseisk. 
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Delhi , it subsequently passed into the hands of the rajas of Satara 
and then the peshwas Finally it was given in grant to Vithal, 
the ancestor oi the present chief of Yinchur, who still enjoys the 
revenue from the lands attached to the town, though he has no 
authority within iL 

YEOJMANRY CAYALEY See Voltjnteers 

YEOYIL, a market town and municipal borough of 
Somerset, England, is situated on the nver Yeo or Ivel, 
which here separates Somerset from Dorset, and on branch 
lines of the London and South Western and the Great 
Western Eailways, 40 moles south of Bristol and 124 west- 
sonth-west of London. The streets are regular and spa- 
cious, with a number of handsome pubbe buildings. A 
few of the houses are of considerable antiquity, but within 
recent years the town has undergone much alteration. 
The church of St John the Baptist, occupying a command- 
ing site in the centre of the town, is a large and beautiful 
cruciform structure in the Perpendicular style, consisting 
of chancel, nave of seven bays, aisles, transept^ and lofty 
western tower. It is described by Mr Preeman as “a 
grand and harmonious whole, as truly the work of real 
artistic genius as Cologne or Winchester.” There are two 
ecclesiastical parishes within the borough, Hendford and 
Yeovil Marsh. The principal secular pubhc buildings axe 
the town-hall in the Grecian style, erected in 1849, and 
the com exchange. There are a reading room and a library 
in connexion with the young men’s Christian association 
and mutual improvement society. The benevolent institu 
tiona include Wobome’s almshouses for six men and six 
women, the portreeves’ almshouses, and a few smaller 
chanties. Water is obtained from Holywell, 8 miles dis- 
tent, by works constructed by the corporation. Formerly 
the woollen manufacture was of some consequence, but 
this industry has now died out. The staple industry is 
the manufacture of gloves, for which the town has long 
been celebrated. Brewing and bnck-making are also 
earned oa The agricultural trade of Yeovil is of some 
importance, large com markets and cattle and horse fairs 
being held. The corporation consists of a mayor, four 
aldermen, and twelve councillors, who hold the manorial 
rights and also form the urban sanitary authority. The 
town has a commission of the peace, and petty sessions are 
held both by the county and the borough magistrates. 
The population of the municipal borough and urban sani- 
tary distnct (area about 700 acres) in 1871 was 8527, and 
in 1881 it was 8479. 

Yeovil was a 'boroTigh by prescription Anciently it was called 
the town, borongh, lordsMp, and hundred of Yeoi^, and was in 
eluded m a distnct which soon after the Conquest was taken pos- 
session of by the crown. The manor of Yeovil included in this 
district was some tune afterwards assigned to the rector of St John 
the Baptist church, and was mcorporated nnder the name of the 
portreeve and burgesses of TeonL In 1418 it was resigned ^ the 
rector to Henry V , who gave the manor to the convent of the Virgm 
Mary and Saint Bndgeh The grant was confirmed by Edward IV 
After the dissolution of the monasteries the manor was settled by 
Henry VIII on Catherine Parr, who held it tiU her death In 1449 
the town was visited by a fire, by which 117 houses were destroyed. 
In 1863 Yeovil was placed under the Municipal Act 

YEW. This tree (Taam) belongs to a genus of Coni- 
feres in which the ordinarily woody cone is represented by 
a fleshy cup surrounding a single seed. Usually it forms 
a low-growing tree of very diverse habit, but generally with 
dense spreading branches, thickly covered with very dark 
green luiear leaves, which are given off from all sides of 
the branch, but which, owing to a twist in the base of 
the leaf, become arranged in a single series on each aide of 
it. The trees are usually dioecious : the male flowers are 
borne on one individual and the female on another, although 
instances occur in which flowers of both sexes are formed 
on the same tree. The male flowers are more or less globu- 
kr and occur in the axik of the leaves They consist of a 
number of overkpping brownish scales, gradus^y increasing 
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in size from "below upwards and surrounding a naked stalk 
tliat l)ears at its summit a kead of anthers. Each anther has 
a flat five-lobed top, something like a shield ■ from its under 
surface five, sis, or more pollen cases hang down, and 



Yew. {1} Slioot witli male flowers ; (2) leaf and in section, 
magnified ; (3) fruit ; (4) male flowers ; (5) stamens j (6), (7) female 
flower in different stages ; (S) section of female flow'ers, magnified* 


these open lengthwise to liberate the globose pollen-grains. 
Each flower thus consists of a number of monadelphous 
stamens ; hut, according to the older view of its structure, 
each stamen constitutes of itself a single flower,, the whole 
mass being considered as an amentaceous infioreseence or 
catkin of numerous monandrous flowers, inie female 
flowers are also placed each separately in the axil of a leaf, 
and consist of a number of overlapping scales, as in the 
male. These scales surround a cup which is at first shallow, 
green, and thin, but which subsequently becomes fleshy and 
red, while it increases so much in length as almost entirely 
to conceal the single straight seed. It is clear that the 
structure of the female flower differs from that of most 
conifers ; hut the structure of the wood and other characters 
forbid its being separated from them except as a subdi- 
vision {Taxace^. 

The poisonous properties, referred to "by classical writera 
such as Ctesar, Virgil, and Livy, reside chiefly if not en- 
tirely in the foliage. This, if eaten by horses or cattle, 
especially -when it has been cut and thrown in heaps so as 
to undergo a process of fermentation, is very injurious. 
The leaves have also been n.sed for various medicinal pur- 
poses, but are seldom employed now. The succulent por- 
tion of the yew berry is quite harmless ; but it is pnobahle 
that some noxious principle is contained in the seed. As, 
however, it is hard and disagreeable to the taste, the danger 
from this source is not great. As a timber tree it is used 
for cabinet-work, axle-trees, bows, and the like^ where 
strength and durability are required. 

The yew occurs wild over a veiy large area of the 
lorthem hemisphere. In north-eastern America and in 
lapan trees are found of a character so similar that by some 
jotanists they are all ranged under ouft fsTiRcffts ThR 
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varieties grown in the United Kingdom are very numerous, 
one of the most striking being that known as the Irish 
yew, — a shrub with the pyramidal or columnar habit of 
a cypress, in which the leaves spread from all sides of the 
branches, not being twisted, as they usually are, out of their 
original position. In the ordinary yew the main branches 
spread more or less horizontally, and the leaves are so ar- 
ranged as to be conveniently exposed to the influence of the 
light • but in the variety in question the branches are mostly 
vertical, and the leaves assume a direction in accordance 
with the ascending direction of the branches. 

The yew is a favourite evergreen tree, either for planting sepa- 
rately or for hedges, for which its dense foliage renders it well suited. 
The wood is very hard, close-grained, and of a deep red brown colour 
internally. Its younger branches, owing to their toughness, were 
formerly used for bows. The planting of the yew in churchyards 
was at one time supposed to have been done with a view to the 
supply of yew staves. But, while importation from abroad was 
fostered, there seems to have been no statute enforcing the cultiva- 
tion of the yew in Great Britain ; on the other hand, a statute of 
Edward I- (cited in Gard. Ghron., 6th March 1880) states that the 
trees were often planted in churchyards to defend the church from 
high winds. Be this as it may, yews of huge size and great antiquity 
stSl exist in various parts of the country in the vicinity of churches. 
Some of these are of historic interest ; hut it is hardly prudent to 
cite either the measurements or the allegations as to age, the cir- 
cumstances under which the estimates were framed being different 
in each ease. Accurate comparative measurements made on a uni- 
form plan would be very serviceable. The Ci’owhurst yew, men- 
tioned by Evelyn as 30 feet in circumference, was still in existence 
in 1876 {Gaxd. Ohron., 22d July 1876). The large yew at Anker- 
wyke near Staines, with a trunk 27| feet in circumference, might 
well have been in existence in 1215, when Magna Charta was signed. 
Considerable interest also attaches to the flue yew in Buckland 
churchyard near Dover, which in 1880 was removed to a distance 
of 60 yards. The trunk had been split so that it had a direction 
nearly parallel with the soil. This huge tree was moved with a 
bnll of soil round its roots, 16 feet 5 inches by 15 feet 8 inches, by 
3 feet 6i inches in depth, the weight of the entire niass being esti- 
mated at 56 tons. The dimensions of the tree in 1880 were as 
follows — “circumference of the main trunk, 22 feet ; of the upright 
portion of the trunk, 6 feet 10 inches ; second horizontal trunk, 10 
feet 10 inches ; do., south limb forking off at 9 feet from the main 
trunk, 7 feet 10 inches ; do., west limb forking off at 9 feet from 
the main trunk, 8 feet 8 inches ; extent of branches from centre of 
main trunk southwards, 30 feet 10 inches, and from north to south 
48 feet; they extend from the main trunk westward 33 feet,” 
The tree was replanted so that the horizontal portions were replaced 
in their original erect position and the natural symmetry restored 
{Oard. Ohron., 1st May 1880). 

YEZD. See Yazd, p. 733 above. 

YEZO. See Japan. 

YOH-CIHOW EU, a prefectural city in the Chinese 
province of Hoo-nan south of the lakes ’’)) stands on high 
ground on the east side of the outlet of Tung-ting Lake, 
in 29° 18' ]Sr. lat, and 113° 2' E. long. The district in 
which Yoh-chow Eu stands is the ancient habitat of the 
aboriginal San Miao tribes, who were subsequently deported 
into north-western China, and who, judging from some of 
the non-Chinese festival customs of the people, would ap- 
pear to have left traditions behind them. The present 
city, which was built in 1371, is about 3 miles in circum- 
ference and is entered by four gates. The walls are high 
and well built, but were not strong enough to keep out the 
Taiping rebels in 1853. Situated between Tung-ting Lake 
and the Yang-tze-kiang, Yoh-ehow Eu forms a dep6t for 
the native products of the province which are destined for 
export, and for foreign goods on their way inland. In 
1885 foreign goods to the value of 28,228 taels were sent 
from Hankow to Yoh-ehow Fu, the principal items being 
grey shirting, oil, and lead. The city is 4260 Chinese 
miles from Peking, and contains a population of about 
60,000. 

YOKOHAALA, situated in 35° 26' 53" K. lat. and 139“ 
38' 39" B. long, (see map in vol. xxiii. p. 433), is the most 
important of the five ports in. Japan open by treaty to 

VnflV Ifc. 
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proximity to Tokio, the capital, and of the extent of its 
trade. It stands on a plain, extending along the Bay of 
Tokio and shut in by hills, one of which, towards the 
.south-east, terminates in a promontory called Honmoku- 
misaki. Its area extends over *873 of a square mile, of 
which -26 is occupied by the foreign settlement. The 
climate is variable, the range in temperature being from. 
95° to 43° Fahr., and the mean temperature 57°‘7. The 
cold in winter is severe owing to the prevalence of northerly 



Plan of Yokohama. 


winds, while the heat is great in summer, though it is 
tempered by sea breezes from the south-west. The rain- 
fall is large — according to Dr Hepburn’s observations 
<1863-1869) 69^ inches annually. In 1869, when the 
neighbouring town of Kanagawa was opened to foreigners 
under the treaty with the United States, Yokohama was 
un insignificant fishing village ; and notwithstanding the 
protests of the foreign representatives the Japanese Govern- 
ment shortly afterwards chose the latter place as the settle- 
ment instead of Kanagawa. The town has since increased 
so rapidly that in 1886 the population was 111,179 (3904 
foreigners, including 2573 Chinese, 256 Americans, and 
625 British). The Japanese Government has constructed 
Yarious public buddings, a granite breakwater, and a cause- 
way 2 miles long, connecting the town with Kanagawa. 
Waterworks on the most improved principle have been 
■completed recently, the water being supplied from the 
Sagamigawa. The foreign settlement consists of well- 
constructed streets with business establishments. The 
wealthier portion of the foreigners reside, however, on a 
hilly locality to the south of the town, called the Bluff. 
The land occupied by foreigners has been leased to them 
by the Japanese Government, 20 per cent, of the anniml 
rent being set aside for municipal expenses. 

The harbour, which is a part of the Bay of Tokio, is 
good and commodious, extending from Honmoku-misaki 
(Treaty Point) to the mouth of the Tsurumi, a distance of 
about 5 miles. The average depth at high water is about 
46 feet, with a fall of tide of about 8 feet, the entrance 
being marked by a lightship and two buoys. There are 
fwo landing-places, the English and the French “hatoha”; 
but, as there are no quays available for large vessels, goods 
have to be carried to the shore in junks. Steamers from 
San Francisco, Vancouver’s Island, China, &c., call re- 
gularly. A railway about 18 miles long connects Yoko- 
hama with Tokio. This, the first railway in Japan, was 
constructed in 1872. Yokohama is the terminus of the 
Tokaido line, which will ultimately connect Yokohama 
with Kioto, the former capital. 

Tlie following table shows the value of the foreign trade of Yoko- 
hama from 1878 to 1886 i — 



Exports. 

Imports. 

1878 

£3,116,896 

£5,077,709 

1879... 

3,873,459 

4,799,456 

1880... 

3,792,991 

5,378,385 

1881 

4,319,077 

4,404,289 

1882... 

5,451,803 

4,155,628 

1883... 

5,245,290 

3,925,392 

1884... 

4,381,026 

3,967,644 

1SS5 - - 



1886 

6,502,466 

4,116,842 


The figures for the bullion trade in 1886 were — export (gold) 
£9291, (silver) £1,243,569 ; import (gold) £4776, (silver)£l, 903, 010. 
The revenue from custom duties, &€., in the same year was — export 
duties, £212,587 ; import duties, £198,866 ; warehouses, £1979 ; 
harbour dues, £1870. 

YOKOSUKA, a seaport and naval station of Japan, is 
situated in the province of Sagami and on the Bay of 
Tokio, 12 miles south of Yokohama (see map in vol. xxiii. 
p. 433). The port is sheltered by hiUs and affords good 
anchorage. The site was occupied by a small fishing 
village until 1865, when the shogtm’s Government estab- 
lished a shipyard there. Since then it has grown rapidly 
and come into prominence. In 1868 the Japanese Govern- 
ment converted the shipyard into a naval dockyard, and 
subsequently carried out many improvements. In 1884 
the port became a first-class naval station; and naval 
barracks, warehouses, offices, hospitals, &c., were estab- 
lished there. A large number of ships-of-war and of the 
mercantile marine are always found in the port, as well as 
an increasing number of foreign vessels, which come to be 
docked and repaired. The dockyard was first constructed 
by French engineers; but since 1875 the work has been 
entirely in the hands of Japanese engineers. The number 
of hands employed is about 2800. There are three dry 
docks and slips. The area occupied by the dockyard and 
other naval establishments is 7000 acres, and that of the 
town 270 acres. The pop»ulation was 5800 in 1888. 

YOlIKERS, a city of Westchester county, Kew York, 
United States, is situated upon the east hank of the 
Hudson river, about 18 miles from its mouth, and on the 
Hew York Central and Hudson River and the New York 
City and Northern Railroads. The site is very hilly, con- 
sisting of ridges forming terraces parallel to the^ river. 
The city had in 1880 a population of 18,892(12,733 in 
1870), Yonkers has important manufacturing industries, 
principally of carpets, hats, silk, brass goods, elevators 
(lifts), steam engines, and machinery ; but it is chiefly as 
a residence suburb, being within an hour of the business 
centre of the metropolis, that it has acquired its popula- 
tion and importance. 

Yonkers was settled by the Dutch of New Amsterdam about the 
middle of the 17th centuiy, and was held as a manor until 1779. 
In 1788 it was organized as a township, and in 1872 it received a 
city charter. 

YONNE, a department of central Erance, was formed 
in 1790 partly from the province of Champagne proper 
(with its dependencies, Senonais and Tonnerrois), partly 
from Burgundy proper (with its dependencies, the county 
of Auxerre and AvaUonnais), and partly from Gatinais 
(Orleanais and lle-de-Erance). It lies between 47° 18^ and 
48° 25' N. lat. and 2° 50' and 4° 20' E. long., and is bounded 
by Aube on the N.E., C6te-d’Or on tbe E., Nievre on the 
S., Loiret on the W., and Seine-ehMarne on the N.W. 
The highest elevation (2000 feet) of the department is in 
the granite mountains of Morvan, in the south-east, where 
other peaks range from 1300 to 1600 feet. These moun- 
tains are flanked by limestone plateaus, from 700 to 1200 
feet in height, traversed by the Yonne and its tributaries. 
The department belongs wholly to the basin of the Seine, 
except a small district in the south-west, which belongs to 
that of the Loire. The river Yonne flows through it from 
south to north-north-west, receiving on the right bank the 
YY-TV 
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Cure (with its tributary the Cousin), the Setem, the Ar- 
mangon (the valley of which is traversed by the Burgundy 
Canal and by the railway from Pans to Lyons through 
Burgundy), and the Vanne (from which Paris is partly sup- 
plied by an aqueduct). To the west of the Tonne he the 
sources of the Loing, another tributary of the Seine, and 
of its affluents, the Ouanne and the Limain. The Tonne 
is navigable throughout the department, and is connected 
with the Loire by the Canal of Nivernais, which in turn 
is connected with that of Bnare joinmg the Seme and the 
Loire. The climate of Tonne resembles that of Paris ; bnt 
the extremes of heat and cold are greater on the plateaus. 
The annual rainfall is 27 inches at Auzerre and 32 m the 
east of the department. The prevailing winds are from 
the south-west and west. 

Of a total area of 1,835,475 acres 1,125,412 acres are arable, 
426,767 are under woo^ 91,309 under vmes, 79,366 under grass, 
and 39,816 are returned as occupied by heatbs, pasture-lands, and 
marshes. The live stock m 1880 included 41,295 horses, 1280 
mules, 8438 asses, 126,686 cattle, 238,622 sheep of native and 58,416 
of superior breed (wool-clip in 1880 566 tons), 80,661 pigs, and 
6616 goats There were also 21,411 beehives (61 tons of honey) 
Oxen are fattened and the well-known St Florentin cheeses made 
The wines of Tonnerre and Auserrots are the finest red wines of 
Lower Burgundy, and those of Chablis are the finest white. The 
principal crops in 1884 were— wine 22,486,420 gallons (average of 
ten preceding years 28,607,370 gallons), wheat 5,500,000 buMds, 
meslin 192,600, rye 680,625, barley 948,750, oats 4,677,750, buck- 
wheat 35,200, potatoes 8,410,088, beetroot for fodder 25,060 tons, 
bops 79 tons, colza seed 206, hemp seed 138, hemp 99, linseed 40, 1 
flax 2^ tobacco 33, Im 386,650, clover 34,245, lucerne 30,189, and 
sainfoin 6297 tons. The forests consist of oak, beech, elm, hom- 
lieam, ash, and birch, and re-plantations are being made with dif- 
ferent kinds q £ pins and with, larch , chestnut trees are not xm- 
common. In 1880 700 tons of peat were extracted ; and there 
are fine quarries of Oolitic limestone, and of cement, ochre, fossil 
phosphates, china clay, and chalk. The chief indnstiial establish- 
ments axe tanneries, forges (11,863 tons of iron in 1882), paper- 
mills, saw-miUs, and hroweries; files and other articles of sted, 
boots and shoes, hosiery, and champagne are also maanfactnred 
Cereals, wines, firewood, charcoal, ochre, and bark are ei^rted ; 
southern wines and building materials are among the importa 
There are 286 miles of railway, 318 of national and 6755 of other 
roads, and 205 of waterway. The population was 357,029 m 1881, 
and 355,364 in 18S6. Alwnt 217,W0 are engaged m a^coltuial 
pursuits. The department constitutes the aimepiscopal diocese of 
Bens, has its court of appeal at Paris, its aradcmy at Diijon, and 
belongs to the district of Orleans army corps. It is divided for 
administrative purpoera into five arrondissemenia Places of note 
are the chef-lieu Auierre (16,764 inhabitants in 1886), the pictur- 
«qne Avallon (5768), Joigny (6189), famous for its wines, and 
Tonnerre (4656), for ite wines and buildmg stones, 

FWb TOEE, a northers county of England, is bounded E. 

X.WL ijy the North Sea^ N- by Durham (the boundary line being 
formed by _th^ Tees), S. by Lincoln, Nottingham, Derby, 
and Ches^, and W. by Lancaster and Westmorland, It 
is much the largest county in England, being more than 
double the size of Lincolnshire, which ranks next to it 
The area is 3,882,851 acres, or nearly 6067 square miles, 
almost one-eighth of the surface of Ei^gland. Of the total 
area 750,828 acres or about 1173 square miles are in the 
East Biding, 1,361,664 acres or about 2127^ square miles 
in the Norih Biding, and 1,768,380 acres or about 2763 
square miles in the West Biding, The city of Tork, which 
forms an administrative division separate from the Eidinp, 
embraces an area of 1079 acres or about 3 square miles. 

The marked differences in the geological structure of 
Yorkshire are reflected in the great variety of its scenery. 
The stratification is for the most part regular, but owing 
to a great line of dislocation nearly coincident with the 
western boundary of the county the rocks dip towards riie 
east, while the strike of the strata is from north to south. 
The bold and picturesque scenery of the western hills and 
dales is due to the effects of denudation among the harder 
roek^ which here come to the surface. A portion of tiie 
Pennine chain, stretching from Derbyshire to the Cheviots, 
runs nortJi and south through Torkshir^ where it has 
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an average breadth of about 30 miles The strata here 
consist of (1) Silurian beds, occupying a small area in the 
north-west comer of the county; (2) the Carboniferous 
or Mountain Limestone, which has been subjected to great 
dislocations, the more important of which are known as the 
North and South Craven faults ; (3) the Toredale series, 
consistmg of shales, flagstones, limestone, and thin seams 
of coal , and (4) the Millstone Grit, forming part of the 
hilly moorlands, and capping many of the loftier eminences. 

In the West Biding the Pennine range forms part of the 
elevated country of Craven and Dent, with Whemside 
(2384 feet), Inglehorough (2361), and Penyghent (2270). 
Towards the east it gradually declines into a series of 
moorland hills. MicMe Pell in the north-west comer of 
the county rises to a height of 2581 feet The scenery m 
the western part of the North Biding is somewhat similar 
to that m Craven, except that the lower hills are of sharper 
outline owing to the perpendicular limestone scars To 
the intermmgling of the limestone with the softer rocks 
are due the numerous “forces” or waterfalls, which are 
one of the special features of the scenery of ^s district, 
the more remarkable being High Force in Teesdale and 
Aysgarth Force lu Wensleydale The action of water on 
the limestone rocks has given rise to extensive caverns, of 
which the best examples are those of Clapham and Ingle- 
ton in the West Riding, as well as to subterranean water- 
courses. At Brimham, Piumpton, aud elsewhere there are 
curious fantastic masses of rock due to irregular weathering 
of the Millstone Gnt. The Penmna region is bounded on 
the south-east by the Coal Measures, forming the northern 
portion of the Derbyshire, Nottingham, aud Yorkshire 
coalfield, which in Yorkshire extends from Sheffield north- 
wards to Leeds. To the east the Measures dip beneath 
the Permian beds, of which a narrow hand crops up from 
Masham southwards. The Permian strata are overlain to 
the east by the Trias or New Bed Sandstone, which is 
scarcely ever exposed, but having been partly worn away 
IS covered with Glacid deposits of clay and gravel, forming 
the low-lying Yale of York, extending from the Tees south 
to Tadeaster and east beyond York to Market Weighton. 
Farther east the Triassic beds are overlam by Lias and 
Oolite. The Idas crops to the surface in a curve extending 
from Bedcar to the Humber. In the Middle Lias there is 
a seam of valuable iron ore, the source of the prosperity of 
the Cleveland region. The moorlands extending from 
S<»rhorough and Whitby are formed of Liassic strata 
topped with beds of Lower Oolite, rising gradually to the 
north-east and attaining at Burton Head a height of 1489 
feet, the greatest elevation of the Oohte formation in Eng- 
land. In the bottom bed there is a seam of ironstone, an 
immense nugget of which, in Bosedale, now nearly all 
removed, formed at one tune a conspicuous cliff In this 
district there are a number of picturesque eminences capped 
by Lower Oohtes, and among the eastern slopes of the 
moorlands there are several farming and fertde valleys. 

Along the line of the Lower Oohtes there is a series of 
low flat hills, which slope southwards under the clays of 
Ihe Yale of Pickering. These clays are covered by the 
Chalk, forming the district of the Wolds, which agam , 
dips southwards below the clays and sands of Holderness 

Tbe coast is not deeply indented at any part, the inlets Coast 
scarcely deserving the name of hays Except in the 
Holderness region, the shore as far north as Saltbum is 
hold and rocky, and presents a great variety of picturesque 
cliff scenery, while below the chfife there are in many cases 
long stretches of beautiful sands. 

Yorkshire is famed for the beauty of its river scenery, Biverfl. 
in which reject it is scarcely surpassed by Scotland. The 
great majority of the rivers issue from the higher western 
r^ons and flow eastwards. The Tees, which rises on the 
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south-east borders of Cumberland, forms throughout almost 
its entire length the boundary between Yorkshire and Dur- 
ham. The Swale rises on ^e confines of Westmorland, 
and after a semicircular course by Bichmond joins the Ure 
a few mdes below Boroughbndge. This latter river flo^ra 
in a similar direction some miles south of the Swale 
through the beautiful Wensleydale, and then past Jervaulx 
Abbey, Masham, and Eipon After its junction with the 
Swale it takes the name of the Ouse, and on being joined 
by the Nidd passes by York and Selby, beyond which it 
receives the Aire and the Trent, and finally it falls mto 
the Humber. The Wharfe flows south-eastwards from the 
Pennine range past Bolton Abbey, Otley, Wetherby, and 
Tadcaster to the Ouse near Cawood. The Aire nses in 
full stream from the foot of Malham Cove in Craven, and, 
flowing past SMpton, Keighley, and Leeds, receives the 
Calder at Castleford, and falls into the Ouse near Goole. 
^e Kibble flows southwards through the district of Craven 
into Lancashire The Don nses in the Penistone moors, 
and flowing northwards by Sheffield and Doncaster falls 
into the Ouse near Goole. The Hull flows southwards 
through the East Eidmg to the Humber at Hull. 

Lakes. The county is almost destitute of lakes, the only sheets 
of water of size sufficient to lay claim to that title being 
Semmer Water at the upper end of Wensleydale, Malham 
Tarn at the head of Airedale, and Hornsea Mere near the 
sea-coast at Hornsea. 

Minerals. One of the chief sources of the mineral wealth of York- 
shire is the coalfield in the West Eiding, the most valuable 
seams being the Silkstone, which is bituminous and of the 
very highest reputation as a house coal, and the Barnsley 
thick coal, the great seam of the YorkshirB coalfield, which 
IS of special value, on account of its semi-anthracitic quality, 
for use in iron-smelting and m engine furnaces. The 
average yearly production of the Yorkshire coalfield is 
nearly twenty million tons, the number of persons em- 
ployed above and below ground at the coal-pits being over 
60,000. Associated with the Upper Coal Measures there 
is a valuable iron ore, occurring in the form of nodules. 
Large quantities of fire-clay are also raised, as well as of 
gannister and oil-shale. In the Middle Lias of the Cleve- 
land district there is a remarkable bed of iron ore, of which 
the annual production is over siz million tons, the greater 
proportion of the ore being converted into pig-iron m 
Middlesbrough, by far the most important centre of pig- 
iron manufacture in the kingdom. Altogether the pro- 
duction of pig-iron in Yorkshare is nearly one-third of that 
produced in England, and nine-tenths of the produce of 
Yorkshire belongs to the Cleveland district. Lead ore is 
obtained in the Yoredale beds of the Pennine range in 
Wharfedale, Auedale, Hiddesdale, Swaledale, Arkendale, 
and Wensleydale. Slates and flagstones are quamed in 
the Yoredale rocks. In the Millstone Grit there are 
several beds of good building stone, but that most largely 
quamed is the Magnesian Limestone of the Permian 
series, which, however, is of somewhat variable quahty. 

Mmeral Yorkshire is noted for the number of its miner^ springs, 

springs, chiefly sulphureous and ch^ybeatei, the principal, besides 
those at Harrogate, being Askem, Aldfield, Boston Spa^ 
Croft, Filey, Guisbrough, Hovingham, and Scarborough. 

Agricnl- AgricvMv.Te,~^Q hilly country m the west of Torkdiire, 

bnia. embracing the north-western comer of the North Eiding and a 
great part of the West Badmg, is chiefly pasture land, riieep being 
grazed on the higher grounds and cattle on the nch pastores where 
the limestone rock prevails. The Vale of York, with an area of 
about 1000 square miles, includes much fertile land occupied by 
all kinds of crops. The Chalk downs hy careihl cultivation now 
form one of the best soils for com crops, the rotation being grasses, 
wheats turnips, and barley. The till or boulder clay of Holdemess 
IS the richest soil m Yorkshire A great part of the land in this 
distnct has been reclaimed from the sea, from 20,000 to 80,000 
acres being protected by embankments. The Yale of Cleveland 


in the North Riding is well cultivated, the higher grounds in the 
district being chiefly pastoral The smallest proportional area 
under cultivation is in the North Riding, 860,820 acres out of 

I, 361,664 in 1887, while in the East Ridmg there were 660,291 
acres out of 804,798, and in the West Riding 1,210,039 acies out 
of 1,716,389 The proportion of permanent pasture is largest lu 
the West Riding, 803,614 acres or about two-thirds of the area 
under cultivation, while in the North Riding it was 488,958 acres 
or rather more than one-half, and lu the East Riding only 191,519 
acres or considerably less than a third. On the other hand, the 
area under corn crops in the West Riding was 208,890 acres, in the 
North Riding 197,846 acies, and m the East Riding 254,162 acres. 
YTieat in 1887 occupied 66,341 acres in the East Riding, 38,437 
in the North, and 68,669 in the West , barley 64, 042 in the East, 
61,867 in the North, and 54,592 m the West , and oats 101,410 in 
the East, 85,554 m the North, and 81,314 in the West Rj-e, 
heans, and pease occupied comparatively small areas. Liquonce 
is grown in the neighbourhood of Pontefract Flax is still grown, 
hut occupies a comparatively small area, only 868 acres m 1887 
Green crops in the East Riding occupied 110,806 acies (potatoes 
12,956, turnips 76,690, mangold 6297, carrots 618, cabbage, ic , 
7419, and vetches, &c , 8931), in the North Ridmg 78,689 (potatoes 

II, 246, turnips 58,121, mangold 2379, carrots 110, cabbage, &c , 
3329, and vetches, &c, 8504), and m the West Riding 99,696 
(potatoes 23,044, turnips 62,079, mangold 8331, carrots 250, cab- 
bage, &c , 2219, and vetches, &o , 8673). Clover and rotation 
grasses occupied m the East, North, and West Ridings 92,982, 
71,846, and 86,076 acres respectively, and fallow land 16,388, 28,460, 
and 13,141 acres respectively. The areas under orchards m 1887 
were— m the East Riding 849 acres, m the North 1015, and m the 
West 1694, the areas under market gardens bemg 620, 369, and 
2652 acres, under nursery grounds 104, 154, and 807 acres, and 
underwoods (m 1881) 14,480, 49,106, and 66,014 acres respectively 
Horses numbered 38,046 (23,508 used for SOTCulture, 14,538 un- 
broken horses and mares kept solely for breeding) m the East Rid- 
mg, 40,384 (26,023 used for agnoulture) m the North Ridinm^and 
63,149 (35,180 used for agneulture) m the West Riding These 
horses are only such as are returned by occupiers of laud, and do 
not include the large number used for commercial purposes. The 
draught horses are generally of a somewhat mixed breed, but tlie 
county is famed for its breeds of hunters and of carnage and saddle 
horses. A breed known as Cleveland bays is much used in London 
carnages Horse-racing is a favounte Yoikshire sport, the pnncipal 
stables bemg at Malton, Beverley, Doncaster, and Middleham. 
Cattle m 1887 numbered 86,169 (26,211 cows and heifers) m the 
East Ridmg, 182,462 (54,111 cows and heifers) in the North Ridmg, 
264,876 (12^457 cows and heifers) in the West Riding The breeds 
of cattle are not much attended to, the custom m the hilly districts, 
m both the West and the North Riding, being to pnrehase lean 
cattle at the northern fairs to fatten for the Lancashire and York- 
shire butchers The Teeswater breed is, however, on the increase 
in Yorkshire. In Holdemess there is a short-homed breed, chiefly 
valuable for ite milkmg qualities Cheese-making is laigely earned 
on in some districts. Sheep m 1887 nmnbered in the East Bidmg 
429,252, m the North Ridmg 638,820, and in the West Riding 
648,809 The Leicester, the Lincoln, ami the South Down, and 
crosses between the Cheviot and Leicester, are perhaj® the most 
common breeds. The old Wolds sheep have also been improved by 
crossing with Leicesters. The total number of pigs m the Ea^ 
Radingin 1887 was 46,332, m the North Ridmg 48,990, and in the 
West Ridmg 71,887. Though the l^e long-eared breed is still 
kept, the small breed is that chiefly in favour. Large numbers of 
pigs are kejot at the dai^ farms and fed momly on whey. York- 
shire bacon is famed for its flavour. 

Accordme to the latest landowners’ Itetum, 1873, the East Rid- 
mg was dinded among 19,676 proprietors, possessmg 710,733 acres 
at an annual value of £2,032,195, or about £2, l7s 2d. per acre. 
There were 15,012 who owned less than one acre each, and there 
were 4040 acres of common lands The following possessed over 
10,000 acres each .—Sir Tatton Sykes 84,010 acres, Xord Londes- 
hoTOUgh 33,008, Sir G. Cholmlw 20,603, Lord Wenlock 19,463, 
Lord Hotham 18,683, W. H. H. Broadley 14,208, William F. 
Bethel 18,896, Lord Leconfield 18,247, Lord Middleton 12,295, 
Crown Property 12,230, Viscountess Downe 11,695, and T. A. C. 
Constable 10,981. The North Riding was divided among 16,813 
propnetors, possessmg 1,278,884 acres at an annual valne of 
841,94 6, or about £1, Ss. 9d. per acre. The followmg owned over 
10,000 acres each: — John Bowes 48,887, Lord Feversham 39,312, 
marquis of Aileshury 16,870, Lord Bolton 15,419, Viscount 
Downe 16,271, earl of Carlisle 13,030, Sir G 0. Wombwell 11,912, 
Lord Londesborougb 11,884, Mrs D Harcourt 11,442, Mrs J T. 
D Hntton 10,902. There were 10,116 proprietors who possessed 
less than one acre, and the area of common land was 247,409 acres. 
The West Ridmg was divided among 76,918 propnetors, possessing 
1,632,259 acres at an annual value of £8,199,840, or about £5, Os. SJd. 
per acre, the large rental bemg due to the increased rent of land in 
towns. There were 69,496 proprietors who owned less than one 
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acre each, and the estimated area of common land nns 99,912 acres. 
The follovring proprietors owned over 10,000 acres each :~Charles 
To wiieley 2g,l 53, earl of Hare wood 20,830, duke of Devonshire 19,333, 
Earl Fitzwilliain 19,165, Andrew Montagu 17, 591, duke of Norfolk 
15,270, George Lane Fox 15,018, earl of Dartmouth 14,723, Walter 
Morrison 14,118, Sir H. J. Tufton 12,202, T. W. S. Stanhope 11,357, 
Ayseough Fawkes 11,205, James Farrer 11,088, marquis of Kipon 
10,908, Sir H, D. Ingilby 10,610, and duke of Leeds 10,034. 

Com- c7o»uiii«ifeflri'oK.— The‘’_eouafy, especially in the manufacturing 
lEumea- districts, is intersected with railways in all directions, the prinei- 
tion. pal eompanifis being the North Eastern, the Manchester, Sheffield, 
and Lincoln, the Lancashire and Yorkshire, the Midland, and the 
Great Northern. A considerable amount of traffic, especially iu 
coal, is carried on by means of the canals. 

Maun- Manufactures and Trade.— ’For many years an extensive district 
factures in the West Elding has been famed for its woollen and worsted 
and manufactures. The early development of the industry was due 

trade, parti}' to the ahundance of water power supplied by the numerous 

streams in the valleys by which the district is indented ; and in 
recent times the happy accident of the proximity of coal and iron 
has enabted the industry to keep pace with modem requirements. 
The West Kiding is now the chief seat of the woollen manufacture 
in the United Kingdom, and lias almost a monopoly in the manu- 
facture of worsted cloths. In this industry nearly all the important 
towns in the Hiding are engaged, Leeds having for its specialty 
almost every variety of woollen and worsted cloth, Bradford yams 
and mixed worsted goods, Dewsbury, Batley, and the neighbouring 
districts shoddy, Huddersfield both plain goods and fancy trouser- 
ings and coatings, and Halifax, to the nei^hourhood of which the 
cotton industry of Laneashhe has also penetrated, worsted and car- 
pets. Next to the woollen industry comes the manufacture of iron 
and steel machinery and implements of every variety, Leeds being 
one of the principal seats of all kinds of mechanical engineering, 
and Sheffield of iron work and cutlery. For the minor manufac- 
tures in the district, and for more specific details, reference must 
be made to the separate articles on the different towns. Until 
comparatively recently agrieelture was the chief calling of the 
North Eiding ; hut the discovery of iron ore in the Cleveland region 
has led to the formation of another great manufacturing centoe, 
mainly devoted to the production of pig-iron, the manufacturing 
of steel by the basic process, and iron shipbuiltog. The indnstrml 
activity of the East Eiding is mostly cantcai in Hull, the chief 
port of the county, although the Lancashire ports must be resided 
as the principal ports for the trade, especially of the West Mding. 
In the North Eiding Middlesbrough is rising into importance as a 
shipping port, and Whitby, though not progressing as a prt, has 
a considerable coasting trade. The fishing industry, which is of 
minor importance, is carried on at HuIL Fhey, "Whitby, ami Scar- 
borough, and a considerable number of villages. 
bVater- Scarborough is by far the most attractive and thriving watering- 
ing- Piace north of the Thames ; and a number of others, such as Whitby, 

p}ace.s Bridlington, Filey, and Saltbuin, are rising yearly in repute, 

and spas, -^mong others, chiefly of local celebrity, are Ecdcar, Hornsea, and 
’ "Wiiherrisea. There are a considerable number of inland spas fre- 
quented to some extent by persons from other parts of the county, 
hut the only one of wide reputation is Harrogate. 

Adminis- Adminidratim and Population . — Yorkshire has from an early 
tration period been divided into three ridings, each of which has a lord 
and lieutenant The East Riding has a separate court of quarter sessions 
|Kipu- and a commission of the peace. The city of York within the 
lation. municipal limits constitutes a separate division of the eounty. 
The municipal city and the ainsty are for parliamentary purjpses 
included in the North Riding, for registration purposes in the Ekst 
Eiding, and for all other purposes in the West Siding. The parlia- 
mentary city of York, which formerly extended beyond the muni- 
cipal limits, is partly in the North and partly in the East Eiding. 
The following table gives the populatiou of the county and of the 
three ridings in ISOl, 1S21, 1871, and ISSl:— 



1801 

1S21 

isri 

1881 

East Biding ... . 

139,433 

190,449 

268,466 

815,460 

North Biding 

(with 




tbe munieipal 

eitv of 




Yorfe) 

...... 1S5,506 

158,381 

346,518 

395,790 

West Riding.... 

...... 333,953 

799,357 

1,821,371 

2,175,314 

Yorkshire 

...... 658,892 

1,173,187 

2,436,355 | 

2,886,564 


The population has more tlian quadruided since ISOI, the inereasfr 
having been mucli the greatest in the West Priding, l^ough in 
area much the largest, Yorkshire is in population third among 
English counties, being exceeded in this respect both by Lancashire 
and Middlesex. The number of males in 1881 was 1,420,001 and. 
of females 1,466,563. The number of persons to an acre in the 
county was 0-74— East Eiding 0’42, North Riding (not including 
the city of York) 0-25, and west Riding 1-23. Inie last "Bid ing 
comprises 6 wapentakes and the munieipal boroughs of Beverley 
{pop. 11,425), Kingstor.-npon-Hull (164,240), and Hedon (966). It 
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is divided into 12 petty and special sessional divisions. The borough 
of Kingston-npon-Huil has a separate court of quarter sessions and 
a commission of the peace, and the borough of Beverley has a com- 
mission of the peace. The riding contains 352 civil parishes with 
part of one other, viz., Filey, which extends into the North Riding. 

It is entirely iu the diocese of York. Tlie North Riding comprises 
H wapentakes, the liberties of East and "West Langbaiirgh and of 
"Whitby Strand, and the municipal boroughs of Middlesbrough 
(55,934), Richmond (4602), and Scarborough (30,504). It is divided 
into 19 petty and specid sessional divisions. The boroughs of 
Richmond and Scarborough have separate courts of quarter sessions 
and commissions of the peace, and the borough of Middlesbrough 
has a commission of the peace. The riding contains 654 civil 
parishes and parts of five others. It is almost entirely in the 
diocese of York and Ripon. The West Riding comprises 9 wapen- 
takes, the city of Ripon (7390), and the municipal boroughs of 
Barnsley (29,790), Batley (27,505), Bradford (183,032), Dewsbury 
(29,637), Doncaster (21,139), Halifax (73,630), Harrogate (9482), 
Hudderefield (81,841), Leeds (309,119), Pontefmet (8798), Rother- 
ham (34,782), Sheffield (284,508), Wakefield (30,854), and Keighley 
(12,085). The riding is divided into 25 petty and special sessional 
divisions. The city of York, the boroughs of Bradford, Doncaster, 

Leeds, Pontefract, and Sheffirid, and the Kbei'ty of Ripon (including 
the city) have separate courts of quarter sessions and commissions 
of the peace, and the boroughs of Batley, Dewsbury, Halifax, 
Huddersfield, and "Wakefield have commissions of the peace. The 
liberty and the borough of Ripon are not included in the West 
Riding for the purposes of the county rate, but are rated separately. 

The riding contains 724 dvil parishes and parts of six others. It 
is mostly in the dioceses of York, Ripon, and Manchester. For 
parliamentary purposes the East Riding is formed into three diri- 
sions, — Bucliiose, Holderness, and Howdenshire, each returning 
one member. It also includes the parliamentary borough of 
Kingston-upon-Hull, returning three members, with part of the 
horongh of York city, which returns two members. The North 
Riding for parliamentary purposes is formed into four divisions, 
—Cleveland, Richmond, Thirsk, and "Whitby, each returning one 
member. It also includes the boroughs oi Middlesbrough and 
Scarborough, each returning one member, with portions of the 
boroughs of Stockton and York city. The West Eiding for 
parliament^ purposes is formed into three divisions, which are 
again subdivided into districts each returning one member,— the 
north division into five districts, the south into eight, and the east 
into ax. The riding also includes the following parliamentary 
boroughs: — ^Bradford returning three members, Dewsbury one, 

Haliffii two, Huddersfield one, Leeds five, Pontefract oue, Sheffield 
five, and "R'akefield one. 

Hidmjmd Traces of the old British inhabitants History, 

are numerous in the Wolds of the East Eiding and the moors of 
the North Riding. Remains of the circular pit -dwellings of 
ancient Brigantian villages still exist at Egton Grange, Hole Pits, 

Killing Pits, Danhy, and Roseberry Topping. A large number of 
implements, of both flint and bronze, have been discovered in the 
barrows on the Wolds and moors, and in the caves of the limestone 
district. Circles and other stone monuments are not uncommon, 
the most remarkahle being the monolith, 29 feet in height, at 
Rudston, and the group of monoliths called the Devil’s Arrows at 
Boroughhridge, 16|, 21^, and 22| feet in height respectively. On 
the hill-sides there are numerous ancient earthworks and dykes, 
such as the fortification on Flamborougli Head, incorrectly called 
the Daims' dyke. Yorkshire was included in the territory of the 
Brigantes at the time of its invasion by the Romans in 51 ; it did 
not,, however, make formal submission till 79. It afterwards 
formed part of the district of Maxima Csesariensis, of which the 
capital was Moraeum (York). The central di.stricts of Yorkshire 
seem to have been densely peopled by tbe Romans. "Watliiig 
Stoeet entered the county near Bawtry, crossed the Don at Danum 
(Doncaster), the Aire at LegeoKum (Castleford), and the Wharfe at 
Galearia (Tadcaster). Thence it proceeded by Moraeum (York), 

Isurium (Aldborough), and Cataradonhm (Catterick Bridge) to 
Ad Tzsamn (Pierce Bridge), where it crossed the Tees. Another 
road passed eastwards from York to Malton, and various branches 
traversed the eoun^ in different directions. A great variety of 
Roman remains have been discovered and fraces of Roman camps 
. are numerous, such as Cataractonium, the outlines of the station 
at Old Malton, the ancient wall with the mirltangular tower at 
York, and the remains of Isitriuni,. After the departure of the 
Romans Yorkshire was overrun by the Piets. Sirbsequently it. 
formed the Anglo-Saxon kingdom of Deira to the south of Bernieia 
(see vol. viiL p. 270). The tvm were included in Northumbria, 
wMch seems to have been under the rule sometimes of a single 
prince and sometimes of two separate princes in Bernieia and Deira, 

; thd northern boundary of the latter kingdom being probably the 
Tees and the southern always the Humber (see N orthumbeela.nd, 
toL xvii,: p. 568 sg-., where the early history of the district, includ- 
ing a notice of the Danish invasions, is given). After the Con- 
■ quest Yorkshire was divided among several Norman earls— inclnd- 
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inff Alan of Bnttany, "wlio held Riclimond Castle, Ilbert de Lacy, 
and William de Percy. The district was at this period frequently 
inraded by the Scots In 1188 David of Scotland laid waste the 
country to the gates of York , but he was completely defeated by 
the English on 22d August of that year in the battle of the 
Standard at Northallerton. In 1312 Thomas Plantagenet, earl of 
Lancaster, raised an insurrection in Yorkshire against Gavestou, 
the favourite of Edward II , whom he captured in Scarboiou^ 
and beheaded at Warwick on 19th June The earl again in 1322 
headed a party against the Despensers, hut on 16th March was 
defeated and captured at Boroughbndge, and on 22d was beheaded 
at Pontefract Duimg the Wars of the Roses the county was the 
scene of frequent conflicts, including the battle of Wakefield (31st 
December 1460), in which Richard, duke of York, was defeated by 
Queen Margaret and slain, and the battle of Towton (29th March 
1451), in which Edwaid lY defeated Henry TI. In 1536 the 
counly was the scene of the insurrection under Robert Aske, known 
as the “Pdgnmage of Grace,” caused by the dissolution of the 
monaatenes In 1569 a namg took place in Yorkshire under the 
earls of Westmorland and Northumberland m behalf of Maiy 
Queen of Scota During the Civil War the county was chiefly 
Royalist, although some of the most famous Parliamentary officera 
were Yorkshrremen, the more noted being Fairfax and Lambert 
Bradford, Hull, Scarborough, Pontefract, and York sustained long 
sieges , and on 2d July 1644 the great and decisive battle of the 
war occurred at Marston Moor The annals of the county are 
destitute of further incidents of special histone importance 
Of ancient stron^olds or castles Yorkshire has still many inter- 
esting examples m a more or less complete condition, including 
Barden Tower, built in the reign of Henry VII. by Henry Clifibid, 
“the shepherd lord,” which has been m rums since 1774 , Bolton 
Castle, pronounced by Leland “the fairest m Richmondshire,” a 
square building w itb towers at the comers, erected in the reign of 
Richard 11. by Richard Scrope, chancellor of England, occupied by 
Queen Mary while under the charge of Lord Scrape, besieged durmg 
the Civil War, and rendered untenable m 1647 , the square tower 
or keep of Bowes Castle, supposed to have been built by Alan Niger, 
first earl of Richmond , the gateway tower (erected m the reign of 
Henry VL) of Cauood Castle, said to have been ongmally built by 
Kmg Atbelstan m 920 ; the keep and various portions of the walls 
of the extensive fortress of Conisbrough, of uncertain origin, but 
probably datmg from Saxon tunes ; the remains of Danby Castle, 
said to have been built shortly after the Conquest by Robert de 
Bruce , Harewood, of great extent, originally founded soon after the 
Conquest, but now contamingno poitions eaiher than the reign of 
Edward III , thekeep,inthe Early English style, and other remains 
of Helmsley, built m tie 12th century by Robert deRoos surnomed 
Pursan , detached portions, inclhdmg the principal tower, of Enarea- 
boTongh, probably dating origmally from Norman times ; the pictur- 
esque remains of the quadrangi^ fortress of MiddJeham, built soon 
after the Conquest by Robert EitzRanulpb, afterwards possessed by 
the Nevilles, and rendered untenable by order of Parliament m 
1647 ; the rums of the ancient stronghold of Mulgrave, said to have 
been ongmally founded two centunes before the Conquest by a 
Saxon giant named Wade or Wada, dismantled after the Civil War , 
tte extensive remains — meludmg Rosamond’s Tower, associated 
with the misfortunes of Fair Rosamond, the mistress of Henry II 
— of Fickermg Castle, of unknown date, dismantled after the Civil 
Wai , the ruins of Pontefract, formerly one of the most important 
fortresses of the kingdom, built by Ilbert de Lacy about 1080 , a 
few remains of Ravensworth Castle, datmg from before the Conquest , 
the keep and other remains of the great Norman fortress of Rich- 
mond, founded about 1070 by Alan Rufus of Bnttany ; the tower 
of Ripley, built in 1555 by Sir WiUiam Ingilby, mcluded m the 
modem mansion , alight remams of the fortress of Sandal, erected 
in 1820 by John, eighth earl of Warren , the great tower, m the 
Roman style, and omer remains of the extensive fortress of Scar- 
borough, founded by William le Gros m 1186 , the detaphed rums of 
sWiff Hutton, founded by Bertram de Bnlmer m the reign of 
Stephen ; alig ht remains of the ancient Skelton Castle , Skipton 
Castle, of vanous dates, but originally Norman ; Skogsby Castle, 
ongmally built probably soon after the Conquest , the rums of 
Spofforth, originally erected by Henry de Percy m 1809 , the founda- 
tions of the keep and some fii^uents of the walls of TiekhiU, built 
or enlarged by Roger de Bush m the 11th century ; the remams of 
Whorlton, datingfrom the time of Bichard II. ; and one side of the 
great quadiangi^r castle of Wressell, built by Thomas Percy, earl 
of Worcester, m the rezgn of Richard IL 
At the time of the dissolution of the monastenes Yorkshire 
possessed 28 abbeys, 26 pnonea, 23 mmnenes, 80 friaries, 13 colls, 

4 oommandenes of Knights Hospitallers, and 4 preeeptories of the 
Knights Templars. The prmcipal monastic nuns stm existing are 
St Mary’s, York (see Yobk) ; Bolton Priory, generally called Bolton 
Abbey, one of the most romantically situated ruins m the kmgdom, 
ongmally founded at Embsay, two miles distant, by WiBiam de 
Meschmes for Augustmian canons, removed to its present situation 
by bis daughter Ahce over agamst the spot where her only son 1 


£ inshed m the Wharfe , the church and other rums m the Early 
nglish style of Byland Abbey, founded for Cistercian monks m 
the 12th century , the picturesque ruins of Easby neai Richmond, 
coutainmg intei-esting examples of Norman and Early English, 
founded in 1152 for Pnemonstratensians by RonalJus, constable 
of Richmond Castle , Egglestone on the Tees, founded m the 12tli 
century for Pnemonstratensians , Fountains Abbey, one of the finest 
and most complete among the monastic rums of the kmgdom, ex- 
hibitmg fine specimens of various styles of architecture from Noi man 
to Peipendicnlar, founded in 1132 for certain monks of the Benedic- 
tine abbey of St Mary’s, York, who had adopted the Cistercian rule , 
the eastern end of the church of Guisbrougn Pnory m the Pointed 
style, founded m 1119 by Robert de Brace, the burial-place of many 
illustnous nobles, the picturesque rums of Jervaulx, exhibiting 
examples of Norman and Eaily English, founded in 1156 for Cis- 
tercian monks by Conan, fifth earl oi Richmond , the gateway and 
other remains of Kirkham, founded in 1121 by Walter i’Espec , the 
beautiful rums of Kirkstall, exbibitmg remarkably fine examples 
of Norman, founded m 1152 by Henry ue Lacy for Cistercian monks 
from Fountains Abbey , the church, refectory, and other remains, in 
the Early English style with some traces of Norman, of Eievaulx 
Abbey, founded m 1131 by Walter I’Espec There are other 
monastic remains of less importance at Bndhngton, Coverham, 
Mamck, Meaux, Monk Bretton, Mount Grace, Old MaJton, Roche, 
Rosedale, Sawley, Selby, Watton, and Whitby In respect of 
church architecture Yorkshire excels any other county in the 
kmgdom for variety of style, and the size and importance of many 
of the buildmgs. Smee forbids entrance mto minute details ; but 
it may be mentioned here that, in addition to the cathedral churches 
of York, Ripon, and Beverley, there are several other churches on a 
very large scale, meludmg St Mary’s, Beverley, chiefly Peraendicular, 
very elahorate in style, ongmally built by Aichbishop ’Thurstan m 
the 12tb century , the parish church of Bradfo^ a very fine ex- 
ample of Decorated ; the pno^ church of Bndlington, containing 
fine examples of Norman, Early English, and Perpendicular, 
Hahfai parish church, chiefly of the 15th century ; St Augusbne’s 
ehurdi, Hedon, Early English, Decorated, and Perpendicular, with 
some transition Nonnau , Howden, one of the finest m Yorkshire, 
chiefly 13th century with later additions , Holy Trinity, Hull, one 
of the largest parish churches m England, of the 13th century, 
chiefly Early English and Perpendicular , St Mary’s, Masham, datmg 
from Saxon times and havmg a fine Norman tower , St Patnck’s, 
Patrmgton, m the Decorated style, with a remarkably graceful spu^, 
189 feet in height , All Samts, i^therham, a beautiful cruciloim 
building, descnbed by Rickman as “ one of the finest Perpendicular 
churches of the north”, the abbey church, Selby, containing fime 
specmians of Norman, j^ly English, and Decorated ; the parish 
church, Sheffield, chiefly Perpendicular , St Mary’s, Tlursk, said to 
have been built out of me rums of the old castle, chiefly Perpendi- 
cular , and Wakefield parish church, chiefly of the latter part of the 
15th century, with a spire 250 feet in height, rebuilt m 1860-61. 

The bibliography of Torltahlre Is very extensive. For histones of the several 
towns and distrieta reference may he made to Anderson's English Topogra^y 
The chief works relating to Yorkshire as a whole are Leland s Itinerary, Aden s 
EMory tj/ Yorkshire, 8 vols , 1S2S-S1 , Salnes's YorJc^ire Past and, Present, 4 
Tols , 187l-fr , and Smith’s Old Yorkshire, 6 vols , 18S1-84. Among numerous 
works on the geology, reference may be made to Phillips’s Gedogy tf the York- 
shirs Coast, 8d ed , 1S76 , Davis and Lees, West Yorkshire, 1873 , Bird’s Sletdi of 
the Geology ofYorUhire, 1881 , and Simpson's Fossils of Yorkshire, 1884 In the 
publications of the Surtees Society there are many volumes of geneali^cal 
or antiquarian interest relatmg to the county, and in Joum Yorks. Arch. Soc. 
many valuable topographical and historical papers. See also LefroYe Suined 
Abbeys of Yorks., 1883, and Buhner’s Arch. Studies in Yorks., 1887 (T P H.) 

YORK, a cathedral city and archbishop’s see, the county 
town of Yorkshire, a county in itself, and a municipal and 
parliamentary borough, is situated on the nver Ouse at 
its junction with the Foss, and on the mam jomt Ime 
of the North Eastern and Oreat Northern Railways, 188 
miles north of London. The snrrounding country is flat, 
but the plain of York is one of the richest and most fertile 
districts in England. While the special feature of York 
is the cathedra^ the city generally has an antique appear- 
ance with narrow picturesque streets, the remains of ancient 
walls, and many churches and other buildings of consider- 
able architectural interest. The Ouse is crossed by three 
bridges for general trafSc, — ^the Ouse bridge, of three 
elliptical arches, erected 1810-20 where a bridge had stood 
from tune immemorial j Lendal bridge, opened in 1863, a 
handsome structure of iron, consisting of a single arch 176 
feet in span ; and Skeldergate bridge, 1880, constructed of 
iron resting on stone piers. The Foss is crossed by five 
bndges. Of the old Roman city there are some remains 
of the fortificatioiis, including ten sides of a thirteen-sided 
builduig called the multangular tower, occupying one of 
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the four angles of the ancient 'wall, ■with the lower part of 
the wall leading from this tower to Bootham Bar, the upper 
part of the waU being of later origin. The walls of the 
English city, enclosing a much wider area, though they 
have undergone reconstruction at various periods and were 
much battered during the siege of the city in 1644, are in 
remarkably good preservation, especially the portion to the 
west of the Ouse. They contain ISTorman and Early Eng- 
lish architecture, but tbe bulk of the walls are in the 
Decorated style. There are four principal gates or “bars” 
— -Micklegate Bar, at the sonthern entrance to the city, 
where the heads of traitors were formerly exposed, consist- 


ing of a square tower built over a circular arch, probably 
Norman, with embattled turrets at the angles ; Bootham 
Bar, the main entrance from the north, having also a 
Norman arch; Monk Bar, on the Scarborough road, the 
most imposing of the four, probably belonging to the 14th 
ceutuiy, formerly called Goodramgate, which after the 
Eestoratiou was changed to Monk Bar in honour of 
General Monk; and Walmgate Bar, belonging to the time 
of Edward 1. and retaining the barbican rebuilt in 1648. 
Of the Norman fortress built by William the Conqueror 
in 1068 some portions were probably incorporated in 
Clifford's Tower, which was partly destroyed by fire in 
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1084. It formed the keep or donjon of tbe later fortress, 
which was dismantled at the Civil War and converted into 
a prison. The debtors’ prison, erected in 1708, and the 
North and East Riding assize courts, erected in 1777, are 
also included within the castle wail, which was constructed 
in 1836. 

The cathedral of St Peter, if surpassed by some other 
English cathedrals in certain special features, is as a whole 
the most striking and imposing specimen of ecclesiastical 
architecture in England. It is in the form of a Latin 
cross, consisting of nave with aisles, transepts, choir with 
aisles, a central tower, and two western towers. - The 
extreme external length is 524 feet 6 inches, the breadth 
across the transepts 250 feet, the height of the central 
tower 213 feet, and the height of the ■western towers 
202 feet The material is magnesian limestone. The 
cathedral occupies the site of the wooden church in which. 
Eng Edwin was baptized by Paulinus on Easter Day 627. 


; After his baptism Edwin, according to Bede, began to con- 
struct “a large and more noble basilica of stone,” birt it 
was partly destroyed during tbe troubles which followed 
his death, and was repaired by Archbishop Wilfrid. The 
building suffered from fire in 741, and, after it had been 
repaired by Archbishop Albert, was described by Alenin 
as “ a' most magnificent basilica.” At tbe time of the 
Norman invasion the Saxon cathedral, along with the 
library of Archbishop Egbert, perished in the fire by which 
the greater part of the city was destroyed, the oMy relic 
of it now remaining being tbe central wall of the crypt. 
It -was reconstructed by Archbishop Thomas of Bayeux 
(1070-1100); hut of this building few portions now re- 
main. The apsidal choir and crypt were reconstructed 
by Archbishop Roger (1154-91), the south transept by 
Archbishop Walter de Gray (1215-55), and the north tran- 
sept and central tower by .John Romanus, treasurer of the 
cathedral 71228-561 With the exceution of the ervut. 
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the transepts are the oldest portions of the bmlding now 
remaining They represent the Early English style at its 
best, and the view across the great transept is unsurpassed 
for architectural effect. The south transept is the richest 
and most elaborate in its details, one of its principal fea- 
tures being the magnificent rose window , and the north 
transept contams a series of beautiful lancet wmdows 
called the EivS Sisters The foundation of the new nave 
was laid by Archbishop Eomanua (1285-96), son of the 
treasurer, the building of it being completed by Arch- 
bishop Melton about 1345. The chapter-house was built 
during the same period The west front, consisting of a 
centre and two divisions corresponding with the nave and 
aisles, IS one of the finest features of the whole building, 
and has been described as “more architecturally perfect 
as a composition and m its details than that of any other 
English cathedral,” the great window above the door beings 
m the words of Mr Britton, “ an unrivalled specimen of the 
leafy tracery that marks the style of the middle of the 
14th century” In 1361 Archbishop Thoresby (1352-73) 
began the lady chapel and presbytery, both in the Early 
Perpendicular style. The rebuilding of the choir, begun 
about the same period, was not completed till about 1400. 
It IS a very fine specimen of Late Perpendicular, the great 
east wmdow being one of the finest m the world. With 
the rebuildmg of the choir the whole of the ancient Nor- 
man edifice was removed, the only Norman architecture 
now remainmg being the eastern portion of the crypt of 
the second period, built by Archbishop Roger (1154-91). 
To correspond with later alterations, the central tower was 
re-cased and changed mto a Perpendicular lantern tower, 
the work bemg completed in 1444. The south-west tower 
was begun m 1432 during the treasurership of John de 
Bermingham, and the north-west tower in 1470. With 
the erection of this tower the church was completed as it 
now stands, and on 3d February 1472 it was re-consecrated 
by Archbishop Neville. On 2d February 1829 the wood- 
work of the choir was set on fire by Jonathan Martm, a 
madman. On 2d May 1840 a fire broke out m the south- 
west tower, reducing it to a mere shelL The cathedral 
within recent years has undergone extensive restoration. 

Ifext to the cathedral the most mterestmg bmlding in York is 
St Mary’s Abbey, situated m Museum (Jardens, founded for Bene- 
dietmes by Alan, earl of Eichmond, and latterly one of the most 
powerful ecclesiastical estabhshinents m England, its head havmg 
the rank of a mitred abbot with a seat m parh^ent. The princi^ 
remains of the abb^ are the north wall and the mins of the 
church, in the Early Enghah and Decorated style, and the prmapal 
gateway with a Norman arch. The hospitium, a curious ouildmg 
of woo^ is now used as a museum of antiquities, and contams a 
fine collection of Roman remains discovered m the viemity. A con- 
siderable portion of the abbey was employed for the erection of the 
Tn Ti g ’s manor, a palace for the lord president of the noiik, now oc- 
cupied as a s^ool for the blmd. In the gardens is also situated 
the ambulatoiy of St Leonard’s hospital, founded by King Athd- 
stan and rebnut by Stephen. Besides the cathedral, York possesses 
a large number of churches of social architectural mteres^ mdud- 
ing AU Saints, North Street, Decorated and Perpendicular, with 
a spire 120 feet m height , Christ Church, with south door in the 
Decorated slyle, supijosed to occupy the site of the old Roman 
palace ; Holy Trimty in Goodramgate, Decorated and Perpendicular 
with Perpendicular tower , Holy Trmil^rf Micklegate, in a ddam- 
dated condition, with. Roman masonry m its foundation walls j St 
Denis, Walmgate, with rich, Norman doorway and Norman tower; 
St Helen’s, St Helen’s Square, chiefly Decorated ; St John’s, North 
Street, chiefly Perpendicular ; St Lawrence, without the bar of 
Walmgate, with nch Norman doorway ; St Margaret’s, Walmgate, 
celebrated for its curiously sculptured Norman porch and doorway; 
St Mary the Elder, Bishophill, Early English and Decorated, with 
brick tower, rebuilt in 1669 , St Mary the Younger, BishophiQ, 
with a square tower m the Saxon style, rebuilt probably in the 18th 
century ; St Mary, Castlegate, with Perpendicular tower and spre 
16<1 feet in height , St Michael-le-Belny, founded in 1086, but re- 
built in 1688 m the Late Perpendicular style ; and St Clave, Mary- 

f .te, Perpendicular, said to nave been founded by Siward, earl of 
oi^umberland. Among the principal secular buildings are the 
guild haU, with a fine old room in the Perpendicular style, ei-ected 
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in 1446, and containing a number of stained-glass windows ; the 
mansion-house, built m 1725 from designs by the earl of Burling- 
ton , the assembly rooms, erected in 1730, also from designs by the 
earl of Burlmgton, with the concert-room adjoming, built in 1S23 , 
the com exchange , the mfantry barracks , the cattle market ; the 
theatre, founded by Tate Wilkinson in 1766, and lately re-faced m 
the Gothic style by the corporation, who own the property ; the 
De Grey rooms for balls and concerts , the fine old merchant’s hall , 
the merchant tailors’ hall ; and the masonic hall The public m- 
stitutions of a learned or educational character include the York- 
shire Philosophical Society, whose museum in the Grecian style was 
opened m FeDruary 1880 , the subscription library, mstituted 1784, 
and containing upwards of 20,000 volumes , the York institute of 
science and literature, established in 1827, and removed to the 
present premises in 1846, the Wilberforce school for the blmd, 
the York fine art and mdustnal institution , and the Government 
school of art The chanties include the York county hospital, the 
union workhouse, the dispensary, Colton’s hospital for 8 poor men, 
Harrmon’a hospital, Dorothy Wilson’s hospitri (founded in 1777) 
for 16 poor women, Sir Arthur Ingram’s hospital (founded in 1640) 
for 10 poor widows, and the old maids’ hospital for 10 poor apmsters. 
The pnncipal schools are St Peter’s cathedral grammar-school 
(onmnally endowed m 1567), Archbishop Holgate’s grammar-school, 
the York and diocesan grammar-school, and the bine-coat school 
for boys (founded m 1705), with the associated grey-coat school for 
girls 

In modem times York has ceased to retain its commercial im- 
portance , but it possesses several iron foundries, railway engineer- 
ing works, a large glass fiictoiy, breweries, flour-mills, tannenes, 
glove manufactories, and confectionery and other minor establish- 
ments. Withm its municipal limits the city of York constitutes a 
separate division of the county of York, the municipal city and 
the ains^ are for parliamentary purposes mcluded m the North 
Ridmg, for registration purposes in the East Ridmg, and for aH 
other purposes in the West Riding. The parliamentary city of 
Yor^ which formerly extended beyond the municipal hmit^ is 
partly m the North and partly in the East Eidiug The corpo- 
ration consists of a loid mayor, 12 aldermen, and 36 councillors. 
The aty returns two members to parliament. In 1884 the bound- 
aries of the city were extended to include the townships of Holgate 
and St Olave, and part of the townships of Chfton, Dringhouses, 
Fulford, Heworth, and Middlethorpe The population of the 
mumcipal borough (area 1979 acres) was 43,796 m 1871 and 49,530 
m 1881, and that of the parliamentaiv borough (area 2789 acres) 
50,766 m 1871 and 60,348 m 1881. The new area is about 8558 
acres, with a population estimated at over 70,000 m 1888. 

York, the British name of which was Caer-Ehroe, was chosen by 
the Romans as an important depdt after the conquest of the Bri- 

S ntes by Agncola ih 79 and named JSboraeum, Dltimately it 
came ttie military capital and centre of the Roman power m 
Bntain. The onginal Roman city was rectangular in form, about 
650 yards by 560, and built somewhat after the plan of ancient 
Rome on the east bank of the Ousa In York the emperors sat m 
the prmtonum, and a temple was erected there to B^ona. The 
first emperor to take up his residence in York was Hadnan, when 
he visited Britain in 120. Sevenis died at York in February 211, 
and his body is supposed to have heeu burnt at Severus’s HiU, a 
short distance soutn of the city Constantius Chlorus also died at 
York in July 806, and his son Constantme the Great was there 
mangurated Roman emperor. Early m the 7th century the city, 
imder the name of Eoforwic, became the capital of the metwaldae 
Edwin after his conversion in 627 made it an archbishop’s see 
The provmce of York, of which Paulmus was the first bishop, 
formerly mcluded a great part of Scotland, but is now confined to 
the SIX northern dioceses of England. From the tune of Arch- 
bishop Egbert (782-766) York became celebrated as a school of 
leainmg and under Alenin was one of the most famous places of 
education in Europe. The oily was one of the prmdpal Danish 
settlements and seats of commerce, its population m 990 being 
estimated at 80,000, It was the capital of the Danish jarl ; and 
Siward m stated to have died at York m 1065 and to have been 
bnned m St Olave’s church. After the death of Edward the Con- 
fessor York was captured by Harold Hardrada, who, however, was 
shortly afterwards defeated and slain at Stamford Bridge. It 
was captured by William I. in 1068 and to guard it he erected a 
tower ; hut it was re-taken and the whole Norman garrison put to 
death. In revenge for their slaughter William, on re-captunng the 
city after a siege of six months, devastated the country between 
York and Dur^m. In 1176 Heniy 11, held the first English 
parliament at York, when Malcolm of Scotland did homage for 
his kingiom. The city was frequently visited by subsequent 
monarchs, and was the scene of important conventions and parlia. 
ments. After the suppression of the rebelhon known as the Pil- 
grimage of Grace m 1569, the Council of the North was established 
at York. The aty was besieged during the Civil War by the 
Parliamentary troops, to whom it surrendered on 16th July 1644. 
York received its first charter of incorporation from Hmuy L 
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See Drake’s Eicnwum, 1786; Shetkan aud'Wkellan’sflirtoryo/l^rX., lK5^e . 
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Benson aud Jeffersoa's Pictures^e Yorf;, 1836 (T. F. H.) 

YORK, a borough and the connt 7 seat of York coontj, 
Pennsylvania, United States, is situated upon Codorus 
Creek, a branch of the Susquehanna river, and upon three 
railway lines, — ^the Pennsylvania, the Northern Central, 
and the Peaehbottom. The surrounding conntiy is undu- 
lating and is devoted to agnculture. The city is regularly 
laid out, with streets running diagonally to the carding 
points. It contains some manufactones of agricultural 
implements, paper-mills, car-shops, <kc. The population in 
1880 was 13,940 ; in 1870 it was 11,003. 

The settlement of York dates from 1741. For nearly a year 
(1777-78) it was the place of meeting of the Contiiiental Congrras, 
111 1787 York was incorporated as ahorough. 


YORK, House op. Richard, duke of York, who claimed 
the crown of England in opposition to Henry VI., though 
he never succeeded to the throne himself, was, nevertheless, 
the founder of a royal line. It may be said, indeed, that 
his claim, at the time it was advanced, was rightly barred 
by prescription, the House of Lancaster having then occu- 
pied the throne for three generations, and that it was really 
owing to the misgovemment of Margaret of Anjou and her 
favourites that it was advanced at all. Yet it was founded 
upon strict principles of lineal descent, and was certainly a 
strong one, if it could only be maintained that hereditary 
right did not suffer from interruption For the duke ims 
descended from Lionel, duke of Clarence, the third son of 
Edward ILL, while the House of Lancaster came of John 
of Gfaunt, a younger brother of LioueL The House of 
Lancaster, therefore, had been clearly in wrongful posses- 
sion of the throne, and Richard, duke of York, claimed it 
as the true heir. One thing which might possibly have 
been considered an element of weakness in his claim was 


that it was derived through females, — an objection actually 
brought against it by Chief-Justice Fortescue. For Lionel, 
duke of Clarence, left only a daughter, Philippa, who 
married Edmund Mortimer, third earl of >Iarch j and the 
male line of the Mortimers also failed on the death of 
Edmund, the fifth «u:I, whose sister, and ultimately his 
sole heir, Anne, married Richard, earl of (Cambridge, and 
became by bim the duke of York’s mother. But a suc- 
cession through females could not reasonably have been 
objected to after Edward in.’8 claim to the crown of 
France ; and, apart from strict legality, the duke’s claim 
was probably supported in the popular estimation by the 
f^ &at he was descended from j^ward IIL through his 
frktiflc no less than tiiiioag^ his mother. For his father, 
Richard, eSrl of Cambridge, was the grandson of Edmund, 
duke of TorS^ fifth son of Edward IIL; and he himself 
was the direct lineal heir of this Edmund, just as much 
as he was of Lionel, duke of Clarence. His claim was 
also favoured by the accumulation of hereditary titles and 
estates. The earldom of Ulster, the old inheritance of the 
Ue Burghs, had descended to him from Lionel, duke of 
Clarence ; the earldom of March came from the Moriamersf, 
and the dukedom of York and the earldom of Cambridge 
from his paternal ancestry. And in addition to all 
his own marriage with Cecily Neville, though she was but 
the youngest daughter of Ralph, first earl of Westmoreland, 
alli^ him to a powerful family in the north of England, to 
whose support both he and his son were greatly indebt^ 
reasons why the claims of the line of Clarence had 
been so long forborne are not difficult to explain. R<^r 
Mortimer, fourth earl of Mar<ffi, was actually designated by 
Richard IT, as his successor ; but he died the year before 
Richard was dethroned, and his son Edmund, the fifth earl, 
•was but a -child at Homy IV-'s usurpation. Henry took 
care to secure his pemon ; hut the claims of the family 


troubled the whole of his own and the begmning of his 
son’s reign. It was an uncle of this Edmund who took 
part with Owen Glendower and the Percies ; and for ad- 
vocatmg the cause of Edmund Archbishop Scrope was put 
to death. And it was to put the crown on Edmund’s 
head that his brother-m-law Richard, earl of Cambridge, 
conspired against Henry Y. soon after his accession. But 
this was the last attempt made in favour of the family for 
a long time. The plot was detected, being revealed, it is 
said, by the earl of March himself, who does not appear to 
have given it any encouragement , the earl of Cambridge 
was beheaded. The popularity gained by Henry V m his 
French campaigns secured the weak title of the House of 
Lancaster against further attack for forty years. 

Richard, duke of York, seems to have tieu warning by 
his father’s fate; but, after seekmg for many years to 
correct by other means the deplorable weakness of Heny 
YI.’b government, he first took up arms against the ill 
advisers who were his own personal enemies, and at length 
f.lfli-mftfl the crown m parliament as his right The Lords, 
or such of them as did not purposely stay away from the 
House, admitted that his claim was unimpeachable, but 
suggested as a compromise that Heny should retam the 
crown for life, and the duke and his heirs succeed after 
Henry’s death. This was accepted by the duke and an 
Act to that effect received Hen^s own assent. But the 
Act was repudiated by Margaret of Anjou and her followers, 
and the duke was slain at Wakefield fighting against them. 
In httle more than two months, however, his son was 
proclaimed king at London by the title of Edward IV , 
and the bloody victoy of Towton immediately after drove 
Ms enemies into exile and paved the way for his coronation. 

We need not follow the vicissitudes of Edward’s reign, 
of which a brief account will be found under Edward 
IV. (voL vii. p 684). After his recovey of the throne in 
1471 he had little more to fear from nvaly of the 
House of Lancaster. But the seeds of distrust had already 
been sown among the members of his own family, and 
in 1478 his brother Clarence was put to death — secretly 
indeed, within the Tower, but still by his authority and 
that of parliament — as a traitor. In 1483 Edward himself 
died ; and his eldest son, Edward V., after a nominal reign 
of two months and a half, was put aside by his uncle, the 
duke of Gloucester, who became Richard HI, and then 
caused him and his brother Richard, duke of York, to be 
murdered. But m little more than two years the usurper 
was defeated and slain at Bosworth by the earl of Rich - 
mond, who, being then proclaimed king as Heny VIL, 
shortly afterwards fulfilled his pledge to many the eldest 
daughter pf Edward TV. and so uoite the Houses of York 
and Lancaster. 

Here the dynastic histoy of the House of York ends, 
for its daiins were henceforth merged m those of the 
House of Tudor. But the family histoy has still much 
to do with the stoy of those reigns For, although the 
union of the Roses ought to have extinguished controversy, 
a host of debatable questions and plausible pretexts for 
rebellion still remamea The legitimacy of Edward IV, ’s 
diildren had been denied by Richard TTI. and his parlia- 
ment, and, though the Act was denounced as scandalous, 
the slander might still be re-asserted. The duke of Clarence 
had left two children, a son and a daughter, and the attainder 
of their father could not be a greater bar to the crown than 
the attainder of Heny VII. himself. Seemg this, Heny 
had, immediately after his victoy at Bosworth, secured 
the person of the son, who was named Edward, earl of 
Warwiek, and kept him a pnsoner in the Tower of London. 
Yet a formidable rebellion was raised in his behalf by 
means of Lambert Simnel, who, peraonating the pnsoner in 
the Tower, professed to have escaped, went to Ireland, and, 
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after being actually crowned as king in Christcliurcli 
cathedral, Dublin, came over with a host of Yorkist 
sympathizers into England, where he was defeated and 
taken prisoner at the battle of Stoke in 1487. The earl 
of Warwick lived for twelve years later m unjust confine- 
ment, and was ultimately put to death m 1499 because he 
had consented to a plot for his own hberation As to his 
sister Margaret, she was married to one of Henry YIL’s 
Welsh followers. Sir Bichard Pole (or Poole), and could 
give no trouble, so that, when Henry VIII came to the 
Sirone, he thought it politic to treat her with kindness. He 
made her countess of Salisbury, reversed her brother’s 
attainder, created her eldest son, Henry, Lord Montague, 
and caused one of her younger sons, Regmdd, who displayed 
much taste for learmng, to be very carefully educated. 
This, however, was the very thing which involved the 
whole family in rmn. For Henry looked to the learning 
and abilities of Reginald Pole to vindicate before Europe 
the justice of his divorce from Catherine of Ajagon ; and, 
when Pole not only was unable to comply but was con- 
scientiously compelled to declare the very opposite, the 
king’s indignation knew no bounds. Pole himself was safe, 
having secured some time before a retreat in Italy. He 
was even, for his great merits, made a cardinal by the pope 
But this only made matters worse for his family at home : 
his brother. Lord Montague, and even his mother, the 
aged countess of Salisbury, were beheaded as traitors because 
they had continued to correspond with him. Cardinal Pole, 
however, came back to his own country with great honour 
in the reign of Queen Mary, and was made archbishop of 
Canterbury on the deprivation of Cranmer 

Two nephews of this cardinal, named Arthur and 
Edmund Poole, are the last members of the family whom 
it IS needful here to mention. Early in the reign of Queen 
Elizabeth, being ardent young men, they conspired to go 
over to the duke of Guise in France, hopmg to return with 
an army into Wales and so promote the claims of Mary 
Queen of Scots to the crown of England, for whidti 
service the elder, Arthur, expected to be restored to the 
dukedom of Clarence, The result was that they were 
condemned to death, but were only imprisoned for the 


rest of their days in the Tower, W’here they both carved 
inscriptions on the walls of their dungeon, which are still 
visible in the Beauchamp tower. 

There was yet another branch of the House of York 
which might have given trouble to the Tudors, if they had 
not been very narrowly watched and ultimately extin- 
guished. Of the sisters of Edward lY. the eldest, Anne, 
who maiTied the duke of Exeter, left only one daughter by 
her second husband, Sir Thomas St Leger ; but the second, 
Elizabeth, married John de la Pole, duke of Suffolk, and 
had several children of both sexes. Their eldest son was 
created earl of Lincoln durmg his father’s hfe, and Richard 
III., after the death of his own son, had designated him 
as his successor Disappointed of a kingdom by the success 
of Henry VII., he joined in Simnel’s rebellion and was killed 
at the battle of Stoke. His brother Edmund thus became 
heir to his father j but in the reduced circumstances of the 
family he agreed to forbear the title of duke and take that 
of earl of Suffolk, He contmued for some years in favour 
with the king, who made him a knight of the Garter ; but, 
having killed a man in a passion, he fled abroad and was 
for some time entertained at the court of the emperor 
Maximilian and afterwards of Philip, kmg of Castile, when 
resident in the Low Countries, before his departure for 
Spain, But Philip, having been driven on the English 
coast when going to take possession of his Spanish kingdom, 
was entertained at Wmdsor by Henry VII , to whom he 
promised to dehver up the fugitive on condition that his 
hfe should be spared. Edmund de la Pole accordmgly was 
brought back to his native country, to be lodged m the 
Tower for the remainder of his days And, though the pro- 
mise to spare his life was kept by the king who gave it, his 
son Henry VIH. caused him to be executed m 1513, when 
war broke out with France, apparently for treasonable cor- 
respondence with his brother Richard, then in the French 
service After his death Richard de la Pole, remaimng in 
exile, called himself earl of Suffolk, and was flattered occa- 
sionally by Francis L with faint hopes of the crown of 
England. He was killed at the battle of Pavia m 1525 
There were no more De la Poles who could advance even 
the most shadowy pretensions to disturb the Tudor dynasty. 


Genealogical Table of the House of Yobk, 
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William 
of Hatfield 
(died young) 


Lionel, s 
duke of I 
Clarence. 


EHaaljeth, d. of 
WiUiam do Burgh, 
earl of Ulster. 


Henry rv. 


Henry V 

Roger liortimer, ■= Eleanor Holland, Hemy VI 
fourth earl of Mattsh I eldeat daughter of i 

Thomaa second Edward, 
earl of Kent. prince of Wales. 


Edmund, 
duke of York. 

Edward, 
duke of York. 


William 
of Windsor 
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Thomas 
of Woodstock, 
duke of Gloucester 


Ceelly Neville, daughter of => Richard, duke of York 
Ralph, earl of Westmoreland. I (kUled In tattle 1460> 


Edward Ilf. (ob. 148S). George, du^e of Clarence Richard ITL 

(attainted 1478). (killed in battle 1486). 


Edward V Richard, 

(murdered 1483). duke of York 

(murdered 1483) 


Edward, 
prince of Wales 
(died 1484) 


Edward, 
earl of Warwick 
(executed 1499). 


Margaret, =Slr Richard Pole 
countess of Salisbury I 
(executed 1541) 


Anne, married Henry Holland, duke of 
Exeter, and had no child by him. By 
her second husband. Sir ^omas St 
Leger, she had a daughter married to Sir 
Geo Manners, Lord Roos, and mother 
of the first earl of Rutland, 

J7 


(Ob 1491). 


John de la Pole, 
earl of Lincoln, de la Pole 

(pb 1487). (Ob 1518) 


Richard Four 

de la Pole dau^tera 
(pb 1525). 


Hemy Pole, Sir Geofitey Pole, Arthur Pole. 
Lord Mont^e of Lordlni^n, 

(executed 1539). Sussex. 

Five sons and one daughter. Among the former were 
Arthim and Edmund, vrao were prisoners in the Tower. 
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Edward, duke of Buok- 
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YOEUBA, or Tajbiba, a cotmtry of 'West Africa, occupy- 
ing the eastern half of the Slave Coast region in 6"-9° N. 
lat. and 3“-7“ E. long Taken in its widest sense, so as to 
indnde the whole domain of the Yomba race and speech, 
the Yoruba country stretches from the Bight of Benin 
northwards in the direction of the unexplored region of 
Borgu, and from the ill-defined eastern frontier of D^omey 
to the Niger and its delta, which enclose it on the north- 
east, east, and south-east. Within these limits it covers an 
area of at least 40,000 square mile^ with a popuktion 
roughly estimated at over 2,000,000. But smce 1820-21, 
when the old Yoruba empire was broken up by the Fulah 
invaders, the northern part, comprised between the Niger 
and the water-parting of the streams flowing north to that 
river and south to the Gulf of Guinea, has been included 
m the F ulah state of Qando. This water-partmg, which 
constitute the main physical feature of the laud, is formed 
by the eastern continuation of the mountain range which 
in the Mahi country, north of Dahomey, appears to rise 
to over 6000 feet (Skertchley), but whi^ in Yoruba 
gradually faUs to considerably under 2000 feet. But to- 
^vaxds the east, about the upper course of the river Oshun, 
the system again rises to what is described as “a very 
mountainous country ” (Higgins and Smitb). The city of 
Horin, near the uor^era slope of the divide, stands at an 
elevation of a little over 1300 feel^ which is probably 
about the average height of the range in Yoruba. Gerhard 
Kohlfs, who in 1867 traversed the whole region from 
Bahba on the Niger to Lagos on the Gulf of Guinea, de- 
scribes the section north of the water-parting as an open, 
gently sloping, and hi^Iy cultivated plain, to which the 
profnsiou of flowering plants gives the aspect of a vast 
garden. Here abundant crops of cereals, cotton, yams, 
ground-nuts, and kola nuts are raised. South of the 
divide the land, which is intersected by the nearly parallel 
conmes of the rivers Ogun, Omi, Oshun, Oni, and Oluwa, 
falls in contmnons undulations down to the coasl^ the 
open cultivated ground gradually giving place in the same 
direction to forest tracts, where the most characteristic 
tree is the oil-palm. Flowering trees and shrubs are here 
also plentiful, while the chief cultivated plants are com, 
yams, plantains, bananas, tobacco, cotton, oi'ro, ground- 
nuts, and aia-ile yielding a yellow dye (Hi^ins and Smith). 
As the sea is approached, file wooded tracts merge almost 
everywhere in a broad zone of dense primeval forest, com- 
pietfiy separating the arable lands of the interior from 
the coast lagoons. 

These lagoons, lyii^ between the outer surf-beaten beach 
and the inner finoie line, form a navigable highway of 
still waters, which in many places is sevei^ miles m extent. 
During the dry season the rivers diseharging into the 
lagoons are unable to force a passage seawa^ ; but after 
the rains they find an outlet now at one pomt now at 
another, while here and there the natives thmnselves often 
excavate passages for their boats between the inner and 
outer waters. Of all the lagoons the most extensive are 
those of Leckie in the east and Ikoradu (Lagos) m the 
west. At its northern extremity the latter receives the 
disdiaige of the Ogun, the largest river in Yoruba, whose 
current is strong enou^ to keep the seaward channel open 
throughout the year. ' Hence the great importance of the 
Britiafa port of Lagos, which lies in smooth water at the 
inner entrance of thia cTia.TtnRl , 

From Lagos, which, besidea Bsd*^ (about iO miles fexther wastX 
ts the only station aolually ocCnpiM bjr England on this coaali 
the Biitiah Government exercises a sort of benevolent suzerainty 
aver the whole of the Yoruba country. In 1886 it despatched to 
ihe inland tribes two commisaioneis (Higgins and Smith) for the 
lorposa of bringing to a dose the intertribal wars by which the 
lountiy had for years been wasted, and also of inducing the dnels to 
pys up the practice of human samifice^ which, as in Pahomey and ] 


Ashantee, though to a less degree, has always prevailed throughout 
tliiH region, comnussioners obtained and embodied m then* 

reports (.BZue JBoo&s, 1887) a considerable amount of information 
remiding the present political and social condition of the Yoruba 
peoples Since the dismemberment of their empire by the Fulahs 
(1820-21) the country has been divided into a number of semi- 
independent states, chieftaincies, or kingdoms, hanging loosely 
together, or rather constantly at war, and with a feeble sense of 
common nationality. The direct representative of the old Yoruba 
power 13 the “alafin” or king of the Yoruba country proper, 
occupying the northern and central parts of the whole region 
Round about this central state are rouped the kingdoms of Ilonn, 
Ijesha, Ife, and Ondo in the east, Mahm and Jehu in the south, 
and Egba in the west The alafin resides at Oyo, on a headstream 
of the Oshun, a place which as metropolis of the Yoruba nation 
has succeeded the older capitals, Bohn and Katunga, lying farther 
north and destroyed dtinug the wars "with the iFiilahs. Oyo has 
an estimated population of 70,000 or 80,000 , but it is greatly ex- 
ceeded in size by several other places m Yoruba Land, where for 
mutual protection the mhabitants have mamly grouped themselves 
in large walled towna Thus have sprung np the great cities of 
Abeokuta (200,000 ?), capital of Egba, on the Ogun, due north of 
La^s , Ibddan (150,000); on a branch of the Omi, 30 miles south 
cdOyo : Horm (200,000 ?), one of the great markets of West Africa, 
capital of the Ilonn state , Ogbomosho (60,000), between Oyo and 
norm; ^igbo (40,000), Bobu (60,000), and Ikimn (60,000), fol- 
lowing successively nearly due east from Oyo, Hernia (40,000), 
Oshogbo (60,000), and Ede (50,000), followmg each other due west 
in the Ilesha state; Ipetumodu (40,000), in Ife , Ode Ondo (60,000), 
capital of Ondo , JeW Ode (60,000), Epe (40,000 ?), and Lagos 
(75,000), m the Jebu state and British protectorate. The consti- 
tution of some of these great urban groups is most remarkable 
Thus Abeokuta, dating from 1826, owes its ongm to the incessant 
of the elave-hunters from Dahomey and Ibddan, which 
compelled the village populations scattered over the open country 
to take refuge in this rocky^ stronghold against the common enemy 
Here they constituted themselves a free confederacy of some aixfy 
distinct tribal groups, each preservmg the traditional customs, re- 
ligiouB ntes, systems of government, and even the very names, of 
their original villages Yet this apparently mcohereut aggregate 
has since held its ground suecesafally against the powerful armies 
often sent against file place both by fire Imig of Dahomey from the 
west and by the people of Ibidan from the east The different tnbes 
are clearly distinguished by their several tattoo markings, usually 
some simple pattern of two or more parallel Imes, disposed hori- 
zontally or vertically on both cheeks or other parts of the face 
E’otw'ithstanding their pohtical feuds, the Yoraba people are 
distinguished above all the surrounding races for their generally 
peaceral disposition, love of industry, friendliness, and hospitality 
towarfs strangers. Physically they resemble closely tbeir Ewe and 
Dahomey neighbours, but are of somewhat lighter complexion, 
taller, and of less pronounced Negro features Their superior 
intelligencB is shown m them ^ater susceptibility to Christian 
and ^hammedan influences, their capacity for trade, and their 
imarkahle progress m the industrial arts Although the bulk of 
the nation is still pagan, Islam has made meat advancement smce 
the cessation of file Fiikh wars, while Protestant and Roman 
Catholic missions have been at work for many years at Abeokuta, 
(^ 0 , Ibadan, and other large towns Samu^ Growther, the first 
Negro bishop, who was distinguished as an explorer, geographer, 
and linguist, was a native of Yoruba, rescued by the English from 
slaveiy and educated at Sierra Leone 
Although agncnlture is the chief mdustry, such useful arts as 
pottery, weavmg, tannings dyeing, and forging are practised in all 
the towns. The people make their own agnculturd implements, 
extract a palatable wine from the BapTvia mii'^sra, and weave a 
stont cotton fabric, which was formerly exported to Brazil, but 
which can now scarcely stand the competition of chea]^r Manchester 
goods even in the home market. But as builders the Yorubas know 
no nvals in Negroland. The houses of the chiefs, often containmg 
as many as fifty rooms, are constructed with rare skill, and tastefully 
decoratw with carvings representmg symbohe devices, febulous 
animals, and even scenes of war or the chase 
Before the introduction of letters the Yorubas are said to have 
employed knotted atnngs, like the Peruvian qmpus, for recoirding 
events of histone interest. Their language, which has been reduced 
to writing and carefully studied by Crowtber, Bonch4, Bowen, 
and other missionaries, is spoken with considerable unifonnity 
throuffbout the whole of the yoruba domain, and has even paue- 
trated with the enterprising native traders as far east as Kano in 
the Hanssa countiy beyond the Ni^. The best-known dialectic 
varieties are those of Egba, Jebu, Ondo, Ife, Ilonn, and Oyo (Yoruba 
^opor, called also Ntgo) ; but the diasorepancies are slwht, while 
the divergence from the conterminous Imguistic groups (Ewe in the 
wes^ Ibo, Nupe, and others in the east) appeajs to be fimdamentaL 

1 Abeokuta s= "under the rocka" 
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The moat marked feature is a strong tendency towards monosyllabism, 
wluch has been produced by phouetio decay, and which, as in the 
Indo-Chinese family, has given nse to the principle of intonation, 
required to distinguish words originally different but reduced by 
corruption to the condition of homophones. Besides the tones, 
of which there are thi’ee, — ^high, low, and middle, — ^Yoniba has 
also developed a de^e of vocalic harmony, in which, as in Ural- 
Altaic, the vowels of the affixes are assimilated to that of the root. 
Inflexion, as in Bantu, is effected chiefly by prefixes , and there is a 
remarkable power of word-formation by the fusion of several rela- 
tioual elements in a single compound term The Bible and several 
leligious treatises have been translated into Yoruba, which as a 
medium of general intercourse in West Africa ranks m importance 
next to Haussa and Mandingan. (A. H. K.) 

TOUGHAL, & seaport, borough, and market town in 
the county of Cork, teland, is situated on the west side 
of the estuary of the Blackwater, and on the Cork and 
Youghal branch of the Great Southern and Western Bail- 
way, 157 miles south-west of Dublin and 28 east of Cork 
The fine collegiate church of St Mary, in the Later Deco- 
rated style, was ongmally erected in the 11th century, 
but rebuilt in the 13th, and since that time it has been 
frequently repaired It contains a fine monument to the 
first earl of Cork. There are stiU a few fragments of the 
Dommican fnary founded by Fitzgerald in 1269 Myrtle 
Grove, formerly the residence of Sir Water Raleigh, still 
remains. The harbour is safe and commodious, and there 
are several good quays At the northern extremity of 
the harbour the nver is crossed by a bridge resting on 
wooden piles. The prmcipal exports are com and other 
agricultural produce , the imports are coal, culm, timber, 
and slate. Coarse earthenware and bricks are manufac- 
tured There is a salmon fishery in the Blackwater 
Youghal is of some repute as a watering-place. The 
population of the town (area 345 acres) in 1871 was 
6081, and m 1881 it was 5826. 

Yougbal is one of the most ancient towns in Ireland, and was 
incorporated by King John m 1209 The Franciscan monastery, 
fonnded at Youghal by Fitzgerald m 1224, was the earliest house 
of that order m Ireland. Sir Roger Mortimer landed at Youghal 
in 1317. The town was plundered by the earl of Desmond m 
1579 In 1641 it was garrisoned and defended by the earl of Cork. 
In 1649 it declared for the Parliament. It sent two members to 
Parlmment from 1374 tiU the union, after that only one down to 
1885, when it was for parhamentaxy purposes merged m the East 
Division of the eounly. 

YOUNG, Arthur (1741-1820), a writer on agriculture 
and social economy, the third son of Rev. Arthur Young, 
rector of Bedmgfield, m Suffolk, was bom on 7th Septem- 
ber 1741. After havmg been for some time at a school 
at Lavenham, he was in 1758 placed m a mercantile house 
at Lynn, but showed no taste for commercial pursuits 
He gave early evidence of hterary inclinations by publishing, 
when only seventeen years old, a pamphlet On the War in 
North ATnerica and by begmuing a periodical work, entitled 
The Universal Museum, which, however, was soon dropped 
by the advice of Dr Samuel Johnson. 

After his father’s death in 1759, his mother gave him 
the direction of Bradfield Hall ; and in 1767 he undertook 
on his own account the management of a farm in Essex. 
Possessing no practical acquaintance with agriculture, but 
being active-minded and of an inquiring turn, he engaged 
m experiments of various kinds, and embodied the results 
of them in A Course of Bxpemnental Agriculture, which 
appeared m 1770. Though Young’s experiments wer^ in 
general, unsuccessful, he acquired in the process of making 
them a sohd knowledge of agriculture , and, writing in a 
lively style, he was able to make his disquisitions on tiie 
subject interestmg to the public. He had already com- 
menced a series of journeys through different parts of 
England and Wales, and gave an account of his observa- 
tions in books which appeared from 1768 to 1770 — A Sve 
Weehs^ Tour through t^ Sovikem Counties of England and 
Wales, A Six Months' Tour through the North of England, 
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and the Farmefs Tour through the East of England. He 
says that these books contained the only extant informa- 
tion relative to the rental, produce, and stock of England 
that was founded on actual examination. They were very 
favoumbiy received at home and abroad, bemg translated 
into most Continental languages by 1792. 

In 1768 he published the Farmei^s Letters to the Teople 
of England, m 1771 the Farmer's Calendar, which has gone 
through a great number of editions, and in 1774 hia 
Pohttcal Arithmetic, which was soon translated into several 
foreign languages. About this time Young acted as par- 
liamentary reporter for the Morning Post He made a 
tour in Ireland in 1776, and drew up the results, with 
copious observations on the state of that kmgdom, in the 
years 1776-79, publishmg a quarto volume on them in 
1780. In 1784 he commenced the publication of tbe 
Annals of Agriculture, which was continued for 45 volumes, 
this work had contributions from many authors, among 
whom was George HI., wntmg under the nom deplume of 
Ralph Robinson. Young’s first visit to France was made 
in 1787. In May of that year he went to join Rochefou- 
cauld-Liancourt at Pans, and accompamed by him and 
another gentleman travelled south to Bagnferes de Luchon, 
makmg ^o an excursion into Spam. In November he was 
again in London ; but in July 1788 he returned to France 
to study at leisure what he had before cursorily observed. 
He theu saw the western part of the country, travelling 
alone on horseback, and came back a third time to see the 
east The motive of these visits was “ to make himselE a 
master of their agriculture, that, if he found anything good 
and apphcable to England, he might copy it” But he 
had an eye no less for political and social phenomena, and, 
traveraing France in every direction just before and during 
the first movements of the Revolution, he has given us 
interestmg and valuable notices of the condition of the 
people and the conduct of pubhe affairs at that critical 
juncture. The Travels in France appeared in two vols 
4to in 1792. On his return homo he was appointed sec- 
retary of the Board of Agriculture, then just formed under 
the presidency of Sir John Sinclair. In this capacity be 
gave the most valuable assistance in the coUeetion and 
preparation of agricultural surveys of the En^ish counties. 
In 1765 he had marned a Miss Alien; but the union is 
said not to have been a very happy one, though he was 
of dom^tic habits and a most affectionate father. His 
sight failed, and he submitted to an operation for cataract, 
whidi proved unsuccessful He suffered also in his last 
years from stone. He died in February 1820. 

“To tke works of Arthur Young,” said i^wan, ''the world is 
more indebted for the diffusion of agricultural knowledge than to 
any wnter who has yet appeared.” To the same effect is the more 
recent testimony of Jlr Hoskyna, who teUa us that “ the Farmer^ s 
Letters and Calendar, as well as the Tours, displayed the mind 
and pen of a master in his and went fix towards laying the 
foundation of a practical agricultural literaturo.” But it is as a 
social and political observer that Young is now best known to the 
readi^ public, and the books which have established his reputa- 
tion in these departments — his Tour in Ireland and Travels in 
France — are stiU. hill of interest and instruction. 

Ho found that Ireland had “ flourished for the last thirty years 
to an uncommon degree, more,” he heheved, “than any country in 
Europe and he protested against the turbulence of the population 
and the outcries of the gentry at a tune when Ireland had “ex- 
petieneed more fevour from three sessions of a British parbajnent 
than from three centuries before." But he saw clearly and exposed 
unsi^iTingly the causes which retarded the progress of the nation. 
He stronely urged the repeal of the penal laws which pressed upon 
the Cathdies ; he thought, however, that their disabilities should 
be removed, not by a single measure, but gradually He protested 
agamst the harshness wi& which the labouring classes were treated 
by their superiors, and denounced the middlemen as being, not 
merely a useless d^, but by their oppression and insolent manners 
the chief causes of popular discontent. He condemned the restric- 
tions imposed by Great Britain on the commerce of Ireland, and 
also the perpetual interference of the Irish parliament with industry 
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by prohibitions and bounties , of the latter ho censored m spci^y 
strong terms the boonty on the inland carnage of corn to Dublim 
He deplored the dram of rents and the neglect of theu tenantry by 
absentee proprietors. The state of agriculture, generaUy low though 
improving, he found particularly unsatisfactory in Ulster, owing to 
the urevdence there of the linen manufacture, at that tame earned 
on in the homes of the people, who were constantly thvided between 
thifl occupation and tne labours of the field* Emigration^ he 
thouffht was not fenfflciently encouraged , indeed it scarcely e^ted 
at the penod of his visit It had previously been practised to a 
ffreater extent, and, besides rehevmg the population which remained, 
had been useful in removine restless spirits who would have teen 
troublesome at home. He fovouied a legislative union of Ireland 
with Great Britain, tliough he did not regard such a measure as 
absolutely necessary, many of its advantages bemg otherwise attain- 
able, without meumng the nst of some possible inconveniences. 

The soil of Fiance he found in general superior to that of I^g- 
and Its produce less. Agriculture was neither as well under- 
stood nor as much esteemed as in England. He severely censored 
the higher daases for their neglect of it “Banishment (from 
court) alone will force the French nobility to execute what the 
English do for pleasure— reside upon and adorn their estates 
Voung saw the commencement of violence and outrage m the rural 
districts, being himself more than once in peril from popular 
picion. Hia sympathies began to take the side of the ck^s autfer- 
mg from the excesses of the Kevolution, and this change of attitude 
was distinctly shown by his publication in 1793 of a tract entitled ; 
Ths JSxampk of France a Warning to England. Of the profonndar 
significance of the French outbreak, os the commencement of a 
world-wide movement and a new era in social history, he seems to 
have had little idea, and thought the enm would be snffieiently 
met by a constitutional adjustment in accordance with the English 
type. Yet he had much of the feeling which then mspired the 
ReWntionaiy actors, and, along with it, it majr be added, some- 
tiling of the general sentimentalism of the penod. Another m- 
thumsm he frequently exhibits— namely, for music, and eqiecially 
for the Ttjtiiftn opera. But his master passion was the devotion to 
agricultura, whmh constantly showed itsdf. He strongly con- 
femned the m&ager system then widely prevalent m Fiance, as 
“perpetuating poverty and excluding instmetaon,’ as, m met, 
the curse and rum of the country. Borne of his phrases have been 
often quoted by the advocates of peasant proprietorship as fevouiv 
ing their view. “The magic of property turns sand to gold.” 

* ' &ive B r pfl T* ilte seeure possessioiL of b bleak rock, and be will 
turn it into a garden ; give him a nme years’ lease of a garden, 
and he vrill convert it into a desert” But these sentences, in 
which the epigrammatic form exaggerates a truth, aad_ which 
might seem to represent the possession of capital as of no import- 
in agrieultaie, mnst not be taken as conveying his approba- 
tion of the system of small properties in general. He approved it 
only when the subdivision was strictly limited, and even then with 
great reserves ; and he remained to the end what J, S* Mill calls 
Mm, “ the apostle of la granule eultare." The French acknowledge 
the valuable eervices which his criticisms and counsels rendered to 
thdr agrieoltore. The directory in 1801 ordered his writinm on 
the art to be translated and puhUshed at Paris m 20 volumes 
under the title of Le GuUivcUeur Anglais His Travels in France 
were frwialated in 1798-9i by Soulis j and a new version by iL 
Xtesage^ with an inlioduction 1^ M, de Laveigne, appears in 
ISB®, An intoreeting review of the latter pubheation, under the 
title of ArGmt Ymng et la France de 1189, will be found in M. 
BanamiarPs Medemes, 2d ed., 1873. (J. K. L) 

YOOTGI-, Bbigham (1801-1877), Mormon president 
was bora in WMtingham, Vermont, on 1st cTune 1801. His 
father was a farmer, and he him^lf learned the trade of 
a painter and glazier. He originally belonged to the 
Baptist CSiurcli, but joined the Mormons at ICirtland, Ohio, 
in 1832. In the same year he was ordained “elder;*’ in 
1835 he was made an apostle; and in 1844 he succeeded 
Joseph Smith as president. He died at Salt Jiake City, 
on 39th August 1877. See Mobmons. 

YOUira, Ej>waj£I> (1681-1765), author of 

was born at Upham, near Winchester, in 1681. 
The xainp.te facts of his life are to be found in the 
biography conteibnted to Johnson’s Imee <f ihe Poets bj 
Herbert Croft. The son of the dean of Sarum, educated 
at Wittcfiester and Oxford (Hew College and Corpus), 
Young obtained a law fellowship at All Souls in 1708, and 
proceeded to use it as a base of operationa for grati^ng 
his “ruling passion,” the love of fame. There was at the 
time an open career for young men of talent who showed 
ability to recommend the policy and the persons of states- 


men in their stru^le for power, and Young, full of un- 
bounded energy and eloquence, exuberant to eccentricity, 
joined in the race with a vigour that soon raised him to 
distmetion. He seems to have been for a time in the 
family of the earl of Exeter as tutor , but the notorious 
marquis of Wharton (see Whakton) took a fancy to him, 
bribed him away from this post with liberal promises of 
maintenance and patronage, settled two annuities on him, 
and tried to get him into Parliament Meantime Young 
began to publish and to dedicate, the poems and the 
dedications taken together {The Last Day^ 1713, and The 
F<yrce of Pehgion, 1714) showing the simple mixture of 
piety and worldJiuess that is one of the notes of his 
character. He essayed tragedy, writing at mid-day with 
closed shutters, by the light of a candle fixed m a human 
‘ skii?? P-usiris was performed at Drury Lane in 1719, 

I The Bevenye in 1721. Ear from gloomy in the company 
of Wharton and his fnend^ iie ^ decided bent for 
I gloomy themes when alone, and a most copious and lofty — 
often, extravagantly lofty — eloquence m the treatment of 
them; a paraphrase of the book of Job was one of his 
productions about this time But he showed equal facility 
in dashing and effective satire; his first great literary 
success was made with the series of satires published 
between 1725 and 1728, and coUected in the latter year 
under the title Love of Fame, the Universal Pamon. These 
satires do not bear comparison with Pope’s, to which they 
pointed the way, but they have a charm of exuberant 
vitality and power, an irre^ar abundance of wit and bold 
imagery, a frequent fehcity of diction, that entitle them 
to Johr^n’s praise — “a very great performance” — and 
enable us to understand the impression produced by 
Young in conversation. One of the features in Young’s 
character that disarms resentment of his fulsome adulation, 
n-iid other extravagances and eccentricities, is his humorous 
EalstafiSan consciousness of his own faults.^ “Who can 
write the true absurd like me 1 ” he ones in one of his 
satires. He abundantly proved this in Ocean an Ode, 
with which he hailed the accession of George IL Soon 
after, when nearly fifty, he took orders, was appointed a 
royal chaplain, and presented by his college to the rectory 
of Welwyn. He was disappointed in his desire of further 
promotion in the church; he had succeeded some tune 
before m extracting a pension of £200 from Walpole, 
and thia favour was cynically treated as a satisfaction in 
full of his claims on the Government. The piyht Thoughts 
were published m separate “Hights” between 1742 and 
1744. In the preface Young said that “the occasion of 
this poem was real, not fictitious, and that the facts men- 
tioned did naturally force these moral reflexions on the 
mind of Ihe writer.” Ckoft has shown that this statement, 
fihn ng ii justifiable in the mam, has to be taken with some 
qualifications, and that a common behef that Lorenzo was 
meant for the author’s own son was imdoubtedly a mistake. 
Still, it is true that Young’s wife, her daughter, and her 
dat^hter’s husband died in rapid succession, and the poem 
— a great work in spite of its inequalities — ^was, like 
In Memcrnarr^ the expression of a real sorrow and search 
for consolation. Young contmued to write occasionally 
even after ha had passed his eightieth year His death 
took place on 12th April 1165. 

Besides Croft’s Life, there are interesting references to Young 
in Boswell’s Johnson (see Birkheck’s ed., iv. 119, v. 570). 

TOUHG, Thomas (1773-1829), one of the most re- 
markable figures alike in literature and smence in the 
b^mning of ihe 19th century in Great Britain. He 
belonged to a Quaker family of Milverton, Somerset, 
and was the youngest of ten children, havmg been bora 
on 13ih June 1773. His precocity, especially in the 
acquirement of laniraaffes. waa Tfimn.rkti'hle 'Kmnrp u++.io 
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inferior to that of Sir W Roi^an Hamilton But his thirst 
for knowledge was unlimited m its range He was not 
content with languages, mathematics, and physical science . 
natural science, medicine, and even ancient philosophy were 
^eagerly studied by him ; and he was passionately devoted 
to athletic exercises. His medical studies were pursued 
successively in London, Edinburgh, Gottmgen, and finally 
at Emmanuel College, Cambridge, where he took his 
doctor’s degree. The death of a maternal uncle put him in 
a position of comfortable independence, and he did not 
heartily enter upon practice. He was secured in 1803 by 
the Boyal Institution as a colleague of Davy and professor 
of natural philosophy. Here hia special talents found 
ample occupation, and the chief result was the pubhca- 
tion m 1807 of his celebrated Course of Lectures on 
Natural Philosophy, a work which is even now regarded 
as a valuable authonty Some years before he had made 
his remarkable discovery of the mterference of hght, and 
begun that wonderful senes of researches which, as com- 
pleted by Eresnel, secured the triumph of the undulatory 
theory. He was foreign secretary of the Koyal Society for 
more than a quarter of a century ; and it is curious to note 
that his reputation stood higher in foreign than in home 
scientific circles. He was one of the eight foreign associates 
of the Institute of Erauce, He was one of the Commission- 
ers of Weights and Measures, and secretary to the Board 
of Longitude, which in those days conducted the Nawbcal 
Almanac A few years before his death he became inter- 
ested m life assurance, with great benefit to the company 
whose scientific busmess he conducted. Hia death, on lOfh 
May 1829, was probably hastened by the extraordinary 
amount and variety of the labours he undertook, and the 
self-sacrificing zeal with which he devoted himself to them. 

His Life, by Dr Peacock, dean of Ely and a well-known mathe- 
matician, was published in 1855, along with a collection of his 
Miscellaneous W orhs and Seientifia Memoirs Y oung was a somewhat 
copious contributor to the 6th edition of this Eneyelqpaedia, and 
some of the best of his smaller papers appeared in it for the first time. 
For a :^sum4 of his contributions to the subject of hremadynamics, 
see YxsouiiAa Sybtbji, p. 97 supra. Another of the mnltitudi- 
nonsproblems that claimed bis attention was the decipherment of 
the Egyptian hieroglyphics, m which he had made some progress as 
early as 1814 , see Sis AecourU of some lUeent Zhseovenes m Siero- 
glyj^ieal LUenOure (London, 1828) 

YOUHQSTOWN, a city and the county seat of Mahon- 
ing county, Ohio, TJnited States, is situated upon the 
Mahomng nver, a tributary of the Ohio, The prevailing 
industries of the surrounding country are agriculture and 
coal-mining Youngstown is directly connected with six 
railway lines. Owmg to the contour of the site, the city 
is laid out very irregularly. The population in 1880 was 
15,433 (8076 in 1870). The industries of Youngstown 
are connected chiefly with the manufacture of iron . there 
are several furnaces and rolling-mills, and mannfactories 
of rails and stoves and of agricrdtural tools and machines. 

Youngstown was laid out in 1797, being one of the first settle- 
ments made in that part of Ohio known as the "Westem Reserve 
Smce the rebellion it has grown with great rapidity 

YPRES (Flem Tpereri), a town of Belgium, capital of 
an arrondissement in the province of West Flanders, stands 
in a fertile plain on the Yperlee, 31 miles north-north-west 
of Lille. In the 14tli century it is said to have contained 
200,000 inhabitants; and it was long famous for its 
woollen and linen manufactures, though the once current 
derivation of the word diaper ” from the name of this 
town can no longer be maintainecL Of the old fortifica- 
tions some traces still remain, as well as a few picturesque 
dwelling-houses of the 14th and 15th centuries. The fine 
Gothic cloth hall (1201-1342), with a fagade 462 feet in 
length, is pierced by two rows of pointed windows ; there 
are two corner turrets ; and lu the centre rises a massive 
square clock tower. The forty-four statues of counts 


757 

of Flanders and their consorts which formerly adorned it 
were restored in 1860 The town-haU (1730) contains 
some interesting frescos and sculptures of modem date. 

The finest parts of the Gothic cathedral of St Martin 
(1221-70) are the choir, and the portal and rose window 
of the south transept ; in the intenor is some good wood- 
carvmg j the old frescos were “ restored ” in 1 826L In the 
cloister is the tomb of Cornelius Jaitsen- (q r ), The town 
contains several other churches, as well as hospitals, a 
mihtary school, a museum, and a public library. The 
chief manufactures are those of Imen thread and lace and 
of woollen and linen cloth j dyeing, bleaching, and tanning 
are also carried on The population in 1876 was 15,516. 

YRIAETE See Ieiarte. 

YTTRIUM, the name of a rare element which in its 
character is closely allied to, and in nature is always associ- 
ated with, cenum, lanthanum, didymium, and erbium 
(see LA^raEANUM, vol xiv. p 291) For the preparation 
of yttrium compounds the best raw material is a rare 
Swedish mineral called gadolmite, which, according to 
Komg, consists of 22 61 per cent, of sihca, 34*64 of yttria, 

YjOg, and 42*75 of the oxides of erbium, cerium, didy- 
mium, lanthanum, iron, berylhum, calcium, magnesium, 
and sodium. Bunsen and Bahr, in 1866, elaborated a 
method for extracting the several rare oxides in the state 
of purity ; but the method is too complicated to reproduce 
here.^ Metallic yttrium is obtainable by reducing the 
chloride "With potassium; but this operation has never 
been carried out with pure chloride. Yttria, YgOg, is a 
yellowish white powder, which at high temperatures 
radiates out a most brilliant white light It is soluble, 
slowly but completely, in mineral acids. It is recognized 
most surely by its very characteristic spark spectrum 
Solutiom of yttria salts m their behaviour to reagents are 
not unlike ^ose of zirconia. The atomic weight of 
yttrium, according to the latest researches,^ is 89*02, 
if 0 = 16. 

TUCATANT, a peninsnlar region of Central America, Bound- 
forming the south-eastern extremity of Mexico (see vol aries, 
XVI pi. L), of which, since 1861, it constitutes the two®^**^ 
confederate states of Campeche (Campeachy) in the west 
and Yucatan in the east. At its neck the peninsula is 
contennmous on the south-east witk British Honduras, on 
the south-west "with the state of Tabasco (Mexico), and on 
the south with the republic of Guatemala, the boundaries 
towards these territories being largely of a purely conven- 
tional character. From this base the land projects in a 
compact rectangular mass between the Gulf of Mexico and 
the Canbbean Sea, west and east, for 280 miles northwards, 
across nearly four degrees of latitude (18° to 21“ 40' N ) and 
three of longitude (87“ 30' to 90“ 30' W.), to within 120 
males of Cuba, from which it is separated by the Yucatan 
Channel. It has a mean breadth of about 200 miles, a 
coast-line of 700 miles, and a total area of 65,400 square 
miles, with a population in 1882 of 393,000 (Yucatan, 

29,670 square miles, population 302,500 ; Campeche, 

25,830 square miles, population 90,500) ® 

The coast-line presents a uniform monotonous aspect, Physical 
bemg fringed by no islands except Cozumel near the north- features 
east point, and broken by no indentations except the 
shallow Terminos on the west and the inlets of 
Ascension, Espiritu Santo, and Chetumal Bays on the ^t 
side. But the north coast is skirted by an almost continu- 
ous line of low dunes, nearly 200 miles long, enclosing a 
broad lagoon, which varies in length and depth with the 

^ See the handhoots of chemistry and the original memoir in 
Liebig’s Annalen, voL cxxxvu. p. 1. 

* Cleve, Jahrekier der Chrnte, 1882, p 15. 

* Previous estimates assigned 32,650 square miles to Yucatan and 
26,100 to Ckmpeche. 
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seasons. Behind the lagoon a bed of coralline and porous j 
limestone rocks, composing nearly the "whole tableland of 
Yucatan, rises continuously southwards in the direction of 
the Sierra Madre, which, beyond the frontier, traverses 
the whole of Guatemala and Central America. Geologic- 
ally, Yucatan thus presents the character of a comparar 
tively recent formation, built up by polypi in shallow 
waters, and gradually covered with a layer of thin dry soil 
by the slow weathering of the coral rocks. But the sur- 
face is not so uniformly level and monotonous as it appears 
on most maps; fox, although there are scarcely any running 
streams, it is diversified here and there by a few lacustrine 
basins, of which Lakes Bacalar and Chicankanah are the 
largest, as well as by some low isolated hills and ridges in 
the west, and on the east side by the Sierra Alta, a range 
of moderate elevation, traversing the whole peninsula from 
Catoche Point southwards to the neighbourhood of Lake 
Peteu in Guatemala. 


jIiBiate. There are thus no elevations sufficiently high to intercept the 
moisture-bearing donds from the Atlantic, while those from the 
Pacific are cut off by the Sierra JMadre. Hence the climate is 
necessarily dry, with a deficient and uncertain rainfidl, especially 
in tlie central* and norftera districts. Hera also the tropical heats 
are intensified by the neighbourhood of the Gulf Stream, whicli in 
its passage through the Yucatan Channel flows much nearer to the 
coast of the peninsula than to that of Cuba. Stdl, the dimate, 
although “hot of the hottest” (Ober), with a temperature tangng 
from 76’ to flS’ Fahr. m the shade, is comparatively healthy, owing 
to its great dryness and to the cool breezes which prevail night and 
day tmoughout a great pact of the year. The ahnosphere is also 
oeeasionally purifiM by the fierce temporales or “northers,” which 
sweep across the Gulf freely over this open low-lying region. Yellow 
fever, however, periodically visits the Campeche coast, while ague 
is endemic in the undraineSi swampy districts towards the southern 
frontiers. lake most regions lying entirely within the tropics, 
Yucatan has two seasons only, which aie detennined the alter- 
nations not so much of temperature as of atmospheric moisture. 
The dry season lasts from October to May, the wet season flir the 
rest of the year ; the hottest mouths appear to be March and April, 
when the heat is increased by the bamiugof the com and henequen 
fields on the platean. 

Vege- All the northern district^ as well as the greater part of the Sierra 
table Alta, are destitute of large trees ; but the eoast-lands on both sides 
produc- towards Tabasco and British Honduras enjoy a sufficient rainfall 
Ooiw. to support large forest growths, including the mahogany tree^ 
serverm valnablo cabinet woods, vanilla, Ip^ood, and other dye- 
woods. Lt^ood forests fringe all the lagoons and manypaxts of 
the seaboard which are flooded during the lamy iwason, The chief 
cultivated plants are midze, the sugar-cane, tobacco, cotton, cofle^ 
and eepecislly henequen, the so-called Yucatan hemp or Sisal hemm 
vriiich, however, is not a hemp at all, but a true fibre. It is yielded 
Afcuu tUaltimSi which grows everywhere, and is used ciu^y for 
the manafrctuie of coarse sackcloth, cordage, and hammocks. In 
1880 as much as 40,000,006 Jb of this artime, valued at £350,000, 
ms ^pped at mgreso. The yearly maize crop is estimated to 
he worth over £1,00^000, and the whole of the agricultural produce 
about £2,000,000. mt a oompaiaiirely small area is under tiBaga, 
owing largely to the prevailing system of vast haciendas (estates), 
which the ownrm have neither the necessary capital nor the eneijiy 
to administer. Hence symptoms of decay are eveiywhere visible ; 
the whole country is “mainly a wilderness” (Ober) ; and Acre is 
probably mnch less land under cultivation than at the time of the 
Spanish conquest. 

Towns, ^ Of the state of Yucatan the capital is Merida (40, 000 inhabitants 
in 1882), which is connected with its port of Progrew, on the north- 
west coast, by a railway 25 miles long, the only line in the country. 
The state of Campeche has for its capital the town and seaport of 
the same name (16,000), on the west coast Other towns in the 
peninsula are Tiknl, IxmaL and Yalladolid in Yucatan, and the 
Mrt of El Carmen on an island in Lake Tenninos in Campecho. 
According to the official returns, there ate at present (1888) in 
Yucatan altogether 7 " cutifiB,” 13 towns, and 148 nUages, besides 15 
abandoned settlements and S83 haciendas. But soarceto any of 
thw places have as many as 10,000 inhabitants, while the popu- 
lation of the great nuqonfy falls below 1000. 

The (umtriBt is most stinking between the picture conveyed by 
these retttws, whicb also include 62 “ruined citie^" and the state 
pat^ of the coantiy at the thne of the Spanish conquest, as revealad by 
“ the innumerable remains of towns, cities, temples, palaces, ana 
other public buildings dotted over the plateau, being especially 
numerous round the now desolate northern and north-eastern sboi® 
of the peninsula. The whole of the northern section of Yucatan, i 
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which is now destitute alike of running waters, of dense vegetation, 
and almost of inhabitants, was at that time thickly peopled and 
full of populous cities remarkable for the great size, splendour, aud 
artistic taste of their public monuments For Maya, as the land 
was then called, ^ was the chief centre of the wide-spread Maya- 
Qmch4 power aud culture, which rivalled, and m some respects 
excelled, those of the Peruvian Incas and of the Aztecs on the 
AnnT^nnn pkteau. Although the Maya nation had at that time 
already entered on a penod of decadence, it was still atroxm aud 
vigorous enough to resist the conquistadores for a penod oi fully 
twenty years (1527-47), the reduction of this barren region costing 
“the lives of more Spaniards than had been expended in wresting 
from the Incas and the Montezumas the wealthiest empires of the 
western world" (Bancroft) 

Wonder has been expressed that such a bleak, and, and almost Mayai 
strftunless land could have ever become the seat of empire and the uriga- 
home of a flourishing civilization. But the absence ot nvers on the tion 
plateau appears to be due not so much to the deficient ramfaJJ as works 
to the extremely porous nature of the calcareous soil, which absorbs 
the watera like a sponge and prevents the development of surface 
streams. Beneath the surface, however, the waters accumulate m 
such abundance that a sufficient supply may always be had. by sink- 
ing wells in almost any part of the tableland. What the present 
uinalutants neglect to do was systematically practised by the 
former populations, whose agnadas or artificial lakes and under- 
ground reservoirs must be reSconed amongst the most remarkable 
monuments of Maya culture “ Intelligence, much skill in masonry, 
and much labour were reqmred to construct them. They were 
paved with several courses of stone laid in cement, and m their 
bottoms wells or cavities were constructed More than forty such 
wells were found lu the bottom of one of these aguadaa at Galal, 
which has been repaired and restored to nse In some places long 
subterranean passages lead down to pools of water, which are used 
in the diy season. One of these subterranean reservoirs is 450 feet 
below the surface of the ground, aud the passage leading to it is 
about 1400 feet long” (Baldwin, p 145). Thus the Mayan, like 
the Peruvian, the Egyptian, and the Babylonian culture, was based 
on a well-planned ana carefully executed system of waterworks, 
specially adapted to the peculiar physical conditions of the country. 

The monumental remains which must be assigned to the Maya- Buine 
Quich4, as distinguished from other native civilizations, are spread cities, 
over a great part of Oentnd America, but are mainly eompnfled 
I within the triangular space formed by connecting Mitia in Osjaca, 

Ck»pan in Honduras, and the north coast of Yucatan above Tiamin 
by three etraight lines. But of the “ saty-two ruined cities ” of 
Yucatan proper the most important, or at least the best known and 
most fully described, are Izamal, Mayapan, Ak4, Acaneeh, Uxmal, 

TikuL and Kabah, all centred in the north-west comer of the pen- 
insula round about Merida, which itself stands on the nuns of 
Tihu ; Chichen-Itza, about midway between Tikul and tlie east coast ; 
and labna, Hohhecan, and Potonchan in the Campeche distnct 
Most of these places were desenbed and lUustrated by Stephens and 
Catherwood over forty years ago, and have recently been re-visited 
and re-described W M. I)4sir6 Charnay The structures especially 
of Uxmal, Ak4, Bjibah, and Chicheu-Itza nval in magnitude and 
j ^lendour those of Palenque m Chiapas, of Coban and LonUard (tlie 
; “ Phantom City ") in Guatemala, and of Copan in Honduras. Thei e 
is notbmg comparable to them on the Mexican tableland, and in 
the New World they are surpassed in architectural skill and artistic 
taste only by the b^utiful edifices at Mitla in Oajaca and some of 
the monuments of Peruvmu culture 

Mayapan (“El Pendon do los Mayas,” or “Banner City of the Maya 
Maya Hation ”) was alrady in nuns at the time of the conquest, hav- pan. 
big "been overthrown during a general revolt of the feudatory states 
slmut a century before that period.® Yet its rums, overgrown with 
vegetation, Btill cover a considerable space, and include a huge 
artificial mound which from a distance "looks like a wooded hill 
But ITxmal stands altogether unnvalled for the magnitude of its TJxma 
buddings, the richness of its sculptured fagades, and the almost 
classic beauty of its statuary. Conspicuous amongst its edifices are 
the so-called “nunnery” and the famous Casa del Gobemador or 
govesmor's palace, the latter with a wonderfed friezA 826 feet long^ 
“having a row of imlossal heads divided in^nels, filled alternately 
with grecques in high relief” (Chamay). The nunnery, which con- 
i^ed ei^ty-eight compartments of aU sizes, forma a vast quad- 

® Yet the term Yveatan occurs m the very earliest Spanish records, 
althopgh dearly onginating m a mispideistandiiig, of which sevecral 
versions are gjveu by Bancroft [Mist. Pac^ States, iv p. 11). It 
appears even on the very oldest maps, on wMch, however, the conntry 
figures as an island, end is spoken of as such in conjunction with 
Ooznmel (“the idands of Yucatan end Cozumd”) m the commission 
(1526) granted to Francesco Montqio the dder to occupy end settle 
titosa lands (qp. otf., i. p. 154) 

® Or, according to other interpretations of the conftmed national 
traditions, by the people of Chiohen-Itza some three centunea befiire 
thaamval of the Spaniards. 



Y V G I 

rangle, with one front 280 feet long and enclosing a court 258 by 
214 feet Heie Dr La Plongeon dScovered m 1881 a Burpnamgly 
beautiful statue, surpassing anything of the kind ever found lu 
Central Ameiica. But tins object he again carefully hid away 
to prevent it from falling into the hands of the Mexican authorities, 
who had seised another remarkable statue previously brought to 
light by this industrious explorei (Oba), 

Ak^. Conspicuous amongst the crumbling monuments of Ake, which 
hes ten leagues east of Menda, is a huge pyramid, with an immense 
flight of steps, presenting some extraordinary features different from 
anything elsewhere discovered m Yucatan. This strange monument 
IS surmounted by thirty-sii pillars (twenty-nine still standmg), each 
4 feet square and from 14 to 16 feet high, disposed in three parallel 
rows 10 feet apart, the whole supports, by a platform 212 feet by 
46 and approached by steps from 4^ to 6^ fret long and from 1 to 1^ 

Izomal feet high. At Izamal, a few miles east of Ake, stands another great 
pyramid, with a base of nearly 650 feet, besides three others, and 
a colossal head 13 feet high, not, however, a monolith, but built up 
of rough stones coated with mortar But the gigantic face described 
end reproduced by Stephens had disappeared at the tune of Char- 
nay's visit to IzamaL 

Ohicheu- To this explorer we are indebted for the first detailed account of 

Itza. tlie wonderful remains of Chichen-Itza, which include another 
nunnery, a tennis-court, several temples, and other buildings pro- 
fusely embellished with nch friezes, statues, pillars, reliefs, and the 
like, the whole grouped round a central pyramid of great size, known 
os the Castillo, from the beautitul structure still standing on its 
summit, Chichen-Itza, which was certainly mhabited at uie time 
of the conquest, was the capital of the Itzaes, one of the most 
powerful Maya nations, who appear to have afterwards migrated 
southwards to the neighbourhood of Lake Peten, where tribes of 
this name are still found. They constituted one of the eighteen 
senu-mdepeudent Maya states, whose incessant internecine wars at 
last brought about the dismemberment of the once potent theo- 
cratic empire of Xibalba (Palenque?) and the destruction of tie 
Maya civuizatiou- 

Cabah. Scarcely less important tlian those of Chichen-Itza are the monu- 
ments of Kabah, which lies about 12 miles south of Uxmal. lie 
tv'o places were formerly connected by a plastered causeway, traces 
of which are still visible, and Kabah most have been a very large 
city, for its nuns are scattered over a considerable area Amongst 
them are comprised lofty pyramids, vast terraces, and sumptuous 
palaces or temples, with elaborate ornamentation, sometimes almost 
completely disguising the architectural features of the edifices.^ 
Chamay mentions "tnuraplial arches,” but odds that be sought in 
vain for the unique specimen of this bnd of monument in America 
which IS mentioned and figureil by Stephens, and which bears such 
a striking resemblance to the triumphal arches of the Roman type. 
Many other remains have either disappeared or crumbled away 
almost beyond recognition since they were first sketched by Gather- 
wood.^ But, on the other hand, numerous fauned cities and monu- 
ments probably still remain concealed amid the rank tropical v^e- 
tation, especmlly in the almost nnknown territory of the unrednced 
Lacandons and Itzaes towards the Guatemala frontier. But enough 
has already been surveyed fully to justify Mandslay’s general re- 
mark, that Yucatan is thickly covered with the rums of great build- 
mgs “even supenor m some respects to those found m other parts 
of Central America.” 

[nscrip- Like those of Palenque, Lonllard Town, Tikul, and Copan, many 

,ions. of these buildings are covered with inscriptions, the key to the 
deciphering of which has not yet been discovered. Notwithstand- 
ing certam divergences, seen especially at Lonllard, all belong ob- 
viously to the same writing system. But whether that system is 
purely ideographic, phonetic, or intermediate cannot be asserted 
with any certainty, although Holden, who has attacked the problem 
from a fresh standpoint, declares emphatirally that they are not 
phonetic, “except m so far as their rebus character may make them 
in a sense phonetic." He claims by his system to have fixed the 
order m which the inscnptions are to be read (m lines left to nght, 
in columns vertically downwards), and fancies he has determined 
the meaning of three characters representing Maya divinities. But 
Holden is ^orant of the Maya-QuicM language, of which a few 
manuscnptshave been rescued from the fury of the early Spanish 
leonocdasts One of these documents, the Popol- Vxth, written or 
copied about 1558 from an older Qaidhi book, has been edited and 
even translated by Brassenr de Bourbourg. This uncritical writer 
1 On one of the palaces “two salient comics form a frame to Immense 
friezes which in their details would compare Avonrably with onr proadest 
monuments” (Charnay) On others are sculptured some rernarkame bas- 
rellefe, which represent Maya warriors receiving the swords of kneeling Aztec 
captives, the nationalities of the figures beii^ clearly Identified by their reepeet- 
Ive costumes. The significance of records ofihis sort has either ^n altogether 
overlook^ or else stmgely misinterpreted by most writers on Ceniral-Ametl- 
can antiquities 

3 In 1841 Stephens was assured by the cnra of Santa Cruz del Qnich4 that 
the palaces of that place, then in a dilapidated state, were quite perfect thirty 
y^Ts hefbre, and that the now deserted city of Utatlan in the province of Vera 
waa then almost as perfect as when Its inhabitants had abandoned if- Tie 
Iiad himself walked In its silent streets amid its colossal hutldings, which were 
as entire as those of Santa Cruz, 
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makes use of a so-called Maya-Quiche alphabet preserved by Diego 
de Lauda, first bishop of Yucatan, in his Eelaaov. or history of 
the Mayas. But the alphabet in question is admittedly extremely 
defective and inadequate to interpret the native writings, and has 
even been pronounced “a Spanish fabiication" by Dr valentini,® a 
view which Holden appears to endorse The pnzzle thus lemains 
still unsolved, and no safe inference can be drawn beyond the fact 
that the inscnptions and manusenpts are composed in a highly 
conventional form of wnting, and probably in more than one Maya- 
Quicb4 dialect. 

Other diflScult questions connected with the origin and antiquity Ongin 
of the 3Iaya culture, and the nature of its relations to that of and an- 
Mexico, will be found discussed under Mexico (q v.). But, since tiquitj o 
that article was written, fresh materials have been collected and Maya 
published which help to throw some further light on these obscure culture, 
subjects Unfortunately M Charnay, who since the time of Ste- 
phens and Catherwood has undoubtedly contnbuted most to our 
knowledge of the Central-Amencan remains, has revived m an ex- 
aggerated form the old news of Morelet, Orozco y Berra, and others 
regarding the Toltec ongm of all these monuments. This observer 
sees everywhere the clearest evidences, not merely of Toltee influ- 
ences, winch are obvious enough, but of the Tbltec mstitutions 
themselv®, of the Toltec religion, architecture, and civilization, to 
the exclusion of all others m Central America He even boldly 
traces on the map the hnes of a twofold Toltec migration, from 
Tula along the Atlantic and from Toluca along the Pacihc side, to 
their junction at Copan m Honduras, some few centunes before the 
discovery of the New World But our faith m the soundness of 
these views is greatly shaken when we find M Chamay identifj ing 
the Toltecs themselves somewhat wildly with Malays, Indo-Chinese, 
and other Asiatic races. Some of the present populations of Yucatan 
are even pronounced to be “a cross between the Malay and the 
Chinese,” and all the exploded theories are thus revived of an 
Asiatic ongin of the civilized inhabitants of the New World and of 
then cultures. But, as Ober well remarks, the evidence is enmu- 
lative 111 favour of the independent evolution of these cultures 
Late contact, — that is, contact since the remote Stone Age,— with 
the inhabitants of the eastern hemisphere has been either of the most 
casual nature or else as shadowy as the Atlantis itself, which is 
senously referred to in this connexion by otherwise sane wiiters, 
but which was obviously as pure an invention of Plato as the Utopia 
was of Sir Thomas More 

An essential condition of the Toltec theory is the assumed recent, 
or comparatively recent, date of all the Central-Amencan monu- 
ments, and Charnay has certainly dispeUed the extravagant ideas 
at one time prevalent regarding the hoaiy antiquity of some of 
these remains. He has shown m particular that no argument in 
favour of great age can be drawn from the size of the trees by 
which many of them are ovei^own By actual eipenment ho 
has proved that the concentric circles of these trees correspond, not 
to so many years, as had been supposed, but rather to so many 
months, if not even to shorter penods of growth. Thus collapse the 
extravagant estimates of 2000 years (Wddeck) or 1700 (Loramzar) 
assigned to the buddings on this assumption. At the same time 
some of the cities were already forgotten nuns at the time of the 
conquest, and many of the structures date evidently back to a 
penod pnor to the Toltec migrations southwards. The bas-reliefs 
of Kabab also clearly show that these Toltecs, probably of Nahua 
stock and closely related to the Aztecs, already found the land 
occnpifid by a civilized people, able to record on stone monuments 
them triumphs over the northern mvaders. Some of these moun- 
ments themselves equal, if not surpass, in artistic taste and work- 
manship anything the Toltee builders are known to have produced 
on the Anwnac plateau. They also present many dmtinctive 
features, especially in their design and decorative parts, while the 
msenptions are altc^ether different from those of the Aztecs as 
seen in extant manuscripts. The conclusion seems inevitable that 
the Maya-Qmchd culture was an mdependent growth, brought in 
ktar times under Nahua influences, the relations bemg perhaps 
somewhat analogous to those existing between the Gneco-l^triaa 
and Indian or the Moorish and Spanish m the Old World. 

At the tame of the conquest a great part of Central Amenoa was Classifi- 
fonnd to be occupied, as it still is, by peoples related, at least in eation of 
speech, to the Maya inhabitants of Yucatan. The numerous Maya- 
branehes of this widespread family ranged from Tamatdipas (about Quichd 
the Tropic of Cancer) southwards to north Honduras and San Sal- nations 
vador (14* N. lat ). But the chief divisions were the Mayas of 
Yucatan and the Quich4a of Guatemala, whence the compound term 
Maya-Qnich4 collectively applied to the whole race Owing paitly 
to the uncertamty of tiieiir mutnal affinities, but mamly to the 
confhsmg and inconsistent nomenclatnre of the earfy Spanish and 
later writers, the classification of the varions Maya-Qmchd nations 
presents senoua difficulties, some of which have not yet been over- 
come In the subjomed scheme are embodied the results of the 
researches of De Bourbourg, Berendt, Stoll, and others in this 

i ntricate branch of ethnolojiy 

3 In a paper read tiefore the American Antiquarian Society, fiSth April 188 (Il 
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MayaGroot— HuasieotiTera Cruz and Tamauhpae, Totomu:{V)}^ ' 

north part of Vera Croz , Maya proper, throughout Yucatan , Ohei 
(Chora, Colchi), between the Salinas and Mondaguaa nvers, Gua- 
temala , Mapan, north of the Chois ; Ohmtal, Tabasco, distinct 
from the Nicaraguan Chontales , TTstnUil (Cendol), Ocosongo dis- 
trict, Chia^; ffeotazZ (Zotzil, Zotzlem), Son Cnstobal, Chiapas; 
ChafUzbal, Comitan dmtnct, Chiapas. 

Quicni Gbopp . — Gaixhwiul (Kaechikill, Tecpan to Sta Lucia 
and the Pacific ; Tzutujil (Sotojil, Zutuhil), Aitlan distnct, Guate- 
mala , QuicM proper (Kiehe, TJtatlica), Cunen and Eabmol districts, 
and thence south-west to the Pacific, Guatemala ; U^avJtem, San 
Miguel ITspantan, Guatemala. 

PocoNCHi Gbottp — Poconchi proper (Pokomchi, Pacomchi), Tac- 
tic district, Guatemala ; Queleki (Caechi, Aq,uacateca), Coban dis- 
trict, Guatemda ; Ckorti (Lengoaapay), Zacapa and Chichimula, 
and thence eastwards to Honduras , Pokormm, Jalapa, and thence 
to San Salvador. 

Mame Qeoup.— AT ctwifi proper (Mem, Zakloh-pakap), throughout 
south-western Guatemala ; TasiZ, Cotzal distnct, Guatemala , Agna- 
ctttecas ^inca, Xinoa), throughout south-eastern Guatemala ; Ala- 
giulae {?), San Cristobal, Chiapas 

Yucatan is still almost entirely inhabited by the same Maya 
race that was found in possession of the land at the time of the 
discovery. About five-sixths of the population ore of nearly pure 
Maya stock and speech, the Spanish and mestizo elements bemg 
mostly confined to the large towns. The mestizos are said to he 
the handsomest on the continent, while the fall-blood natives are 

S rhaps the least characteristic of all the aboriginal populations. 

ley We the coarse black and straight hair, the arched nose, imd 
the reddish-brown complexion common to mc^ of the primitive in- 
habitants of America. But they can be readily distinguished from 
all of them by tbeir regular features, low cheek-bones, small month 
and cats, straight jaws, frank expression, and a certain air of refine- 
ment betraying descent from a mghly cultured people. “ It would 
he difiScult,” says Qiarnay, “to find among the rural classes of 
Burope men of a better build, or with more intelligent and open 
countenances.’ ’ Although generally peaceful, patient under oppres- 
sion, and even somewhat indolent, their histoiy since the conquest 
(1647) has not been wholly uneventfuL Alter more than two 
centuries of pasave leaiatance, there was a Mueral revolt in 1761, 
brought about by the intolerable misrule oi the Spanish adminis- 
tration. The declaration of independence (1821) was followed in 
1824 by the union with the Mexican confederacy, which continued 
irithout iuterrnption till 1840. In that year an independent re- 
public was set up m Yucatan, which, however, was suppressed in 
1848. Then came the genarM upnsiDg of the natives in 1846, 
when Mexico was engaged in a disastrous war with the United 
States. To qnell the revolt, the ruling classes were obliged to 
call in the aid of the Mexicans (1847-68), w'hereby the peninsula 
again lost its autonomy, and was divided (1861) into the two 
federal states of Yucatan and Campeche. But the rebellion was 
not entirely suppressed, and many of the natives, withdrawing 
eastwards to the coast-lands beyond the Sierra Alta, have hitherto 
defied all the efiforts of the antnorities to reduce them. 

BBitoamfhv—I) !>. Gogolludo, flttorfo de Tvcalian, Madrid, KSS, Diego 
de Leada, Saaeion dt loi Cam o* Fuariaa, ed. by Br. de Bonrboatg, Fans, 
1864; Bnusenr de Boarboana Sid da Sattons CtvUitia da iffiri^ue et de 
VAmiriqiu Centrdb, Pkiis, 1857-59, and Studa ear h Syttkme Gnphiqae et la 
lanne d» Mam, Furls, 1869-70; Lord Eingaborough, Jnitgultia ofMesefeo, 
LMiSk)a,lSSl-4S(TaIs.ii.a&dUL), H. H. Bancroft, Siaea ^ aa. taeifie 

Stdta, 1675, and But (tf ft« ^ala (vols. Ir. and v.}, Slm 

Tmsidco aivd London, 1SS3<87 ; J. 11 Stephens, Incidents aflrwad la Fueohia, 
sereditfan, Few Toik, 1868 , EL Q Bqwer, Travda in Central America, New 
ToA, 1868, and Xota en CaUrti Ameriea, New Jerk, 1855; J. D. Baldwin, 


Mandalay, “JJxplotatioB, Sus., of Oopan," In i«roe; JBov dagr Son, September, 
1888 ; E. 8. Holden, “Stndlea in Cential-Ajneriean Ficture- Writing,’’ In riaiutti 
Jikjxire of Btuean of Ethpologr, TTashington, 1879-8D (A, H. E.) 

YUCCA,® a genus of the order Liliaceee, the species of 
which are remarkable for their stately appearance and 
generally magnificent inflorescence. They occur m greatest 
frequency in Mexico and the south-western States of the 
American Union, extending also into Central Ammica, and 
occurring in such numbers in some places as to form 
" stra^ling forests. " They have a woody nr fibrous stem, 
sometimes shorty £uid in other cases, even in the same 
species, attaining a height of IS to 20 feet, and branching 
at the top into a series of forks The leaves are crowded in 
tufts at the ends of the stem or hranches and are generally 
stiff and sword-ahaped, with a sharp point, sometimes flaedd 


^ Althou^ Totonac is grouped by Briuton and others m this fiHpXly, 
Gatechet » indlned to regard it as an mdependent stock language 
{R^pihque d Mr J>. ff. Amfon, Paris, 1888, p. 8). 

* A Sphnish word meaning “ bayonet” 


and in other cases fibrous at tbe edges The numerous 
flowers are usually white, bell-shaped, and pendulous, and 
are borne in mueb-branebed terminal panicles Each flower 
consists of a perianth of six regidar pieces, as many 
hypogynous stamens, -with dilated filaments, bearing rela- 
tively RTUflll anthers. The three-celled ovary is surmounted 
by a short thick style, dividmg above into three stigmas, 
and ripens into a succulent berry in some of tbe species, 
and into a dry three-valved capsule in others. The flowers 
are fertilized by the agency of moths 

A coarse fibre is obtamed by the Mexicans from the 
stem and foliage, which they utilize for cordage. The 
succulent fruits, which resemble small bananas, are cooked 
as an article of diet; and the roots contain a saponaceous 
matter used in place of soap 

Most of the species are hardy in Great Britain, and their 
striking appearance renders them attractive in gardens even 
when not in flower Them rigid foliage, invested by thick 
epidermis, also enables them to resist the noxious air of 
towns better than most plants. A popular name for the 
plant is “ Adam’s needle.” The species which split up at 
the margins of their leaves into filaments are called “ Eve’s 
thread.” 

YXIN-NAK. See China, toI. v. p. 640. 

TTJIT-NAN EU, the capital of the CJhinese province of 
Tun-nan, is situated in 25“ 6' N. lat and 102“ 62' E. long 
Ongmally the district surrounding Yuu-nan Fu was known 
as the “land of the southern barbarians.” The city, 
which under different dynasties has borne different names, 
is situated on a plain, and is surrounded by well -fortified 
walls, miles in circuit. Marco Polo describes it, under 
the name of Yachi, as “ a very great and noble city, in 
which are numerous merchants and craftsmen. The people 
are of sundry kinds, for there are not only Saracens and 
idolaters hut also a few Nestorian Christians. They have 
wheat and rice in plenty. . . Their money is . . . cer- 

tain white porcelwn shells that are found in the sea” 
For many years Mahommedans have been very numerous 
in the city and neighbourhood;, and in 1855 a Mahomme- 
dan rising took place withm the city. Yun-nan Fu has a 
prosperous and busy aspect : the shops are large and well 
supplied with native silkea goods, saddlery, &c , while Eng- 
li^ cotton, Russian cloths, and raw cotton from Burmah 
constitute the main foreign merchandise. Employment 
for large numbers of workpeople is found in tbe copper 
faetones. A local mint at Yun-nan Fu issued annu^y 

101.000. 000 cash before the outbreak of the rebellion in 
1855. The population of the city is estimated at about 

200.000. 

YYETOT, a town of France, chef-lieu of an arrondisse- 
ment in the department of Seine-Inf^rieure, stands on the 
plateau of Caux, 24 miles north-west of Rouen on the 
railway to Havre, and is chiefly known from Stranger’s 
famous soug. Calicoes, tickings, Siamese, rouennene cotton, 
reps, and handkerchiefs are made here, as in most places 
in the department, and a trade is earned on m wool. The 
church is ugly, but contains a marble altar from the (Car- 
thusian monastery at Rouen, some fine woodwork from the 
abbey of St Waudrille, and an elegant pulpit. The remains 
of a Bernajdine monastery are occupied in part by the 
court and jail. The hospital and seminary ore both 
modern. Tie population was 7626 (commune 8397) in 
1881 and 7333 (commune 7972) in 1886. 

From the 16th till the middle of the 16tli ceutuiy the lorda of 
Tvetot bore the title of king, and their lands were exempt from 
all service to the French crown. The town was occupied during 
the Hundred Tears’ War hy Henry Y of England, and afterwards 
retaken hy Charles YII of Franca On 8th May 1692 Henry lY. 
defeated here the troops of the League under the duke of Banna. 
A Bernmcdine monasteiy was founded at Yvetot in 1680, and sup- 
pressed in 1781. In 1668 part of the town was destroyed by fire. 
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Z tlie last letter of our alphabet, has fallen away from 
, its old place in the Phcenician and Greek alphabets. 
In these it stood seventh, probably with the value of dz or 
zd. In shape it was I in all the older writings both of the 
Ionian and the Euboean type. Later it became Z, as we 
have it, by a natural and convement change. But I is 
the older Italian as well as the Greek form j it remained 
so in Oscan j m Etruscan and Umbrian the cross strokes 
were brought near together, but the upright hne remained 
The Latin alphabet, however, dropped the symbol, having 
apparently no need of it , it appears on an old coin of 
Cosa {CorpiiB, i. 14), unless the letter there be only a 
modified s. Later, m the 1st century b.c , the letter in 
the form Z was re-mtroduced, where we have it, to represent 
more accurately the sound of z in words borrowed from 
the Greek, in which alone it appears ; as (or imtial a) had 
previously been employed for this purpose. The original 
place of the letter had been occupied in the meantime by 
G, the Latin modified form of C (see under G), so Z had 
to take the lowest place together with Y, which had been 
also borrowed from Greece for a similar purpose. 

The exact value of zeta in Greek has been much dis- 
cussed (see Blass, Auaaprache dea Gncidiiachen, p. 95). That 
it was a double sound — not French z (the voiced sibilant 
corresponding to the voiceless a) — seems clear from Aris- 
totle’s statement that and ^ were all (rvjjiffxaviai, and 
from its power of lengthening a previous short vowel m 
scanning The arguments, however, for the dz or the zd 
value are about evenly baWced, and it is not improbable 
that it may have had both In Latin the value was doubt- 
less that of the Greek z. 

In Old English z hardly occurs , when it does it is m 
borrowed names with the value of as in Betzaida, Zabulon. 
It was mtroduced m order to represent French z in words 
borrowed from France, as zeal, zone (see article S). But 
it is used in only a very small number of the words where 
the soimd occurs ; we stdl adhere to the usage of our fore- 
fathers and employ a for the «-sound and the j^BOund alike, 
mdeed rather inclining to use a for z, and to differentiate 
a by doubting the symbol • compare hia (i.e , hiz) and Am 
({ e., his). In German z represents ta, the sound into which 
Teutonic t passed in High German — e g , mkerz, our “heart.” 
It was also used formerly, either alone or m combmation 
with a, to denote the voiceless sibilant when final : thus 
the conjunction doss, which is nothing but the neuter 
pronoun daa, was formerly written daz, and is sometimes 
even now written dasz In French the Latin z became 
the voiced sibilant; and a similar process has taken place in 
modem Greek. In French, however, the final sound must 
once have been stronger — e.g., in fils (films), later fiz, and 
still laterals (as it is still pronounced), which passed into 
England in me form FiU in proper names. Still plainer 
IS tiie evidence of verbal forms like av«=avets = habetis. 

For the history of the English variant 3 for z, see 
article Y. (j. P.) 

ZAAFTDAM, Zaaistbedam, or Saardam, a village of Hol- 
land, m the province of FTorth Holland, 6 miles by rail to 
the north-west of Amsterdam, at the confluence of the Zaan 
with the Y. The houses are mostly of wood, painted 
white or green, and the place shares with the other villages 
of Horth Holland a high reputation for neatness and 
cleanliness. In the immediate neighbourhood are a very 
large nmnber of windmills, inclucbng com, paper, saw, 
coffee, snuff, and other mills. Peter the Great of Eussia 
wrought at Zaandam as a ship-carpenter for a short time 
in 1697, and the hut in which he is said to have lived is 


still tiiown and much visited Some shipbuilding is still 
carried on The population m 1887 was 14,351 

ZACATECAS, a city of Mexico, capital of the state of 
the same name, lies 340 miles by rail north-west of Mexico, 
in 22“ 46' N. lat. and 102° W. long. Zacatecas, which 
had a population of 46,000 in 1886, is the centre of one of 
the oldest and most productive silver-minmg districts in 
the republic, and the town itself stands on tiie rich vein 
discovered here by Juan de Tolosa in 1546. It lies on the 
great Mexican tableland, 7976 feet above the sea, in a 
narrow ravine surrounded by rolling hills, all containing 
almost inexhaustible deposits of the precious metal. Within 
half an hour’s walk of the centre of the town are situated 
twelve mines, some of which have been worked with little 
interruption for over three hundred years. Owmg to the 
irregular nature of the ground and the great value of the 
land, the city is laid out m narrow tortuous streets, which, 
unlike most other Mexican towns, are Imed by high houses 
of three and four stories. Noteworthy amongst the public 
biuldings are the cathedral, with a finely sculptured fagade, 
the Government palace, the city haU, the theatre, and 
the mint; this last, during the period from 1772 to 1865, 
issued silver money to the value of £41,000,000, besides 
£110,000 in gold. The streets, although narrow, are well 
paved and partly lit by electricity. Since the completion 
of the Central Mexican Eailway to this place in 1 884 it 
has increased m population and prosperity. From the Bufa 
Hill, 500 feet high, Ijung to the north of the city, an ex- 
tensive view is commanded of the surrounding district, 
which IS of an extremely rugged character and almost 
destitute of vegetation. In the neighbourhood are mne 
aTYiall InkfiSj yielding an abundance of salt and carbonate 
of soda. Zacatecas, which received the title of city from 
Phihp n. in 1585, is supplied with water by a large, well- 
constructed aqueduct. 

The state of Zacatecas lies between Goahuila and Jalisco north 
and south respectively, and is elsewhere conterminous with Guana- 
juato, Durango, and San Luis Potosi. It has an area of 26,227 
square miles and a population (1882) of 422,506, of whom a pre- 
ponderating proportion are Indians or mestizos 1 1 stands at a mean 
altitude of over 7000 feet above sea-level, and is traversed by the 
Mazapil, NonUos, Guadaloiipe, and other metalliferous ranges, this 
state ranking among the first in the republic for nunei-al wealth 
Next to the V eta irndre of Guanaraato and the famous Comstock 
lode, Nevada, the Yeta Grande of Zacatecas is held to be the most 
renmrkable silver vem m North America. The chief mining dis- 
tricts are Zacatecas, Eapintu Santo, Chapala, Los Arcos, mnaa, 
Ipala, Santa Luoia, Naranjal, and Santo Martino , and in 1886 
about 824 mines were open (21 gold, 67 gold and silver, 167 silver 
alone, 16 coppei, 87 lead, and 16 qniokailver). Besides its minerals 
the state possesses considerable agricultural resourcea, the south- 
eastern parts especially being very fertile and well watered ly the 
rivffls Ilaltenango and Jnchipila Maize, wheat, fruits — such as 
poaches, apncots, grapes,— and all kinds of vegetables are extensively 
cultivated, the annual maize crop being valued at over £1,000,000, 
wheat at about £250,000, and the remaming crops at about £600,000 
Even in the bleak and arid northern districts tiiere are some exten- 
sive grazing-grounds, where cattle, horsey mules, sheep, and goats 
thrive well Some of the slopes are well timbered, the chief species 
being the mountain cedar, oak, elm, ash, and cotton -wood Be- 
sides the capital, the chief mining towns are Fresnillo (pop 15,000), 
Garcia (8000), Yillanuera (7000), Linos (7000), Sombrerete (6000), 
and Nieves (3000) 

ZAOH, Franz Xaver, Baron von (1754-1832), 
astronomer, was bom at Pestb in June 1754. He served 
for some time in the Austrian army, and afterwards lived 
in London from 1783 to 1786 as tutor in the house of the 
Saxon minister, Count BruhL In 1786 he was appointed 
by Ernest 11. of Saxe-Cobnrg-Gotha director of the new 
j observatory on the Seeberg at (3otha, which was finished 
1 in 1791. From 1 806 Zach accompanied the duke’s widow 
XXIY. — 96 
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on her travels in the south of Europe. He died in Paris 
on 2d September 1832. 

Zach publwhed Tables of the Sun {Qotha, 1792 ; ne\r and improved 
edition, ibid , 1804), and nnmerous papers on geographical subjects, 
partici^rljr on the geographical positions of many towns and 
places, ■which he determined on bis travels vnth a sesdant. His 
principal importance is, however, as editor of three scientitic 
journals of great value, — Allgemsine Geoginjohisehe Ephemenden (4 
vols , Gotha, 1798-99), Monatliehe Correspondcaz zur BepTderang 
der Eld- und Bimmeh-Kunde (28 vols., Gotha, lSOO-13, from 
1S07 edited by Liudenan), and Oorrespondaiice Astronamiqiie, Oeo- 
graphique, Hydrographique, ct Slati’ftique (Genoa, 1818-26, 14 vols , 
and one nnmber of the 15th suppressed at the instigation of the 
Jesuits) 

ZACHAillAE YOH LUTGENTHAL, Kael Salomo 
( 1769-1843), Gorman jurist, was bom on 14th September 
1769 at Meissen in Saxony, His family came from 
Austria. His father was a lawyer ; his mother, a Hessian, 
was the daughter of a pastor. Of feeble health and long 
the only child of his parents, Karl did not go to school 
until the age of fifteen. He afterwards studied philosophy, 
history, mathematics, and philology at the university of 
Leipsic. In 1792 he went to Wittenberg as tutor to 
Gount zur Lippe, and whilst there he began to study law. 
There he came greatly under the influence of Kant, traces 
of whose teaching remain even in his latest •wri'tADgs. 
In 1794 Zachanae became a privafc-docent, lecturing on 
canon law, in 1798 extraordmary professor, and in 1802 
ordinary professor of feudal law. From that time to his 
death in 1843, with the exception of a short period in 
which pubhc aflhirs occupied him, he poured out a succes- 
sion of works covenng the whole field of jurisprudence and 
extending into other adjoining regions. He was also in- 
•defati^He m the labour of his chair, and he was the 
editor of, or n copious contributor to, more than one 
periodical In 1807 be went to Heidelberg, then ban- 
ning its period of splendour as a school of law. There, 
resisting many calls to Gottingen, BerHn, and other nniver- 
sities, he remamed until his death. In 1811 he married 
under romantic cirenmstances. His wife died in four yeara. 

In 1820 he was elected representative of the university 
in the first Baden chamber, and four years later was made 
a member of the second. From 1825 to 1829 he devoted 
much time to political affairs and to the preparation of a 
•code. He was a constitutional reformer, averse to great 
or violent changes. He loved to cite the saying of the 
Bonaaa emperor to his adopted son, — “Imperatnrus es 
hominibus qui nec totam servitutem pati possent nec iotam 
libottatem,” — truth,” he observes in one of his many 
brbifiuires \lHe BaievemintiSisraikte der Krone Wurtenibergj 
4n.), ** which no Goverrunent and no people should ever 
forget” In 1842 he was ennobled wi^ the title of 
Yon Lingenthal To the last days of his life he toiled 
with the ardour of a young student. His fame extended 
beyond Germany, The German universities then enjoyed 
by tacit consent a jurisdiction in regard to legal questions 
of international importance which had come down from 
the Middle Ages ; and Zachariae was often consulted as 
to questions arising in Germany, France, and England. 
Elaborate “opinions,” some of them forming veritable 
treatises, — e.g,, on Sir Augustus d’Este’s claim to the dnfcs- 
dom of Sussex^ Baron de Bode’s claim as an English sub- 
j'ect to a share in the French indemnity, the famous dilute 
as to the debts due to the elector of Hesse-Casael, confis- 
■cated by Hapoleon, and the constitutional position of the 
-Mecklenburg landowners, — ^were composed by Zachariae. 
He died on 127th March 1843, leaving a son who has 
worthily continued his father’s labours in jurisprudence. 

Zaohariae’s ■fcrne histoiy is m Ms wntings, -whicli are extremely 
numarous and muItiJforiona They deal with almost every braneh 
of jnnspmdencfl ; they are philosophical, bistoneal, and practical ; 
they r^te to Roman, canon, German, and French law ; and his 
unnoaity extended to ^e writings of his contemporuries, Bentham 


and Austin A srork on Salla, in whom he sees another JTapoleor 
and an unpublished translation of his favourite Tacitus were som 
of the fruits of hia restless activity The hi-st book of much cob 
seoueuce winch he published was Ete Kinhext des Stoats und de 
KircM mit Mcksicht auf die Deutsche jReichsieifaesung (1797), on 
of the most ongmal of his works, displaymg the wi iter’s power c 
andysis, his skill xn making a complicated set of facts appear t 
be deductions from a few prmciples,— a study even now well wort 
reading. His theme is the relation of religion to the state 
Zachanae undertakes to show that with Christianity three system 
only are po'Bible, — (1) what he calls the system of hierarchj 
according to which the state is under the power of the church 
the objeS: of the former being subordinated to that of the latter 
(2) the temtonal system, aecordmg to which the church is sub^ec 
to the power of the state , and (3) what he terms the coUegiat 
system, according to which neither of the tivo societies is subjec 
to the other, and both have different objects m view The cot 
sequence of the adoption of these vanous systems— the pi-mciple 
of law whidh must be accepted aecordmg os one or the other c 
them IS supreme— ha deduces with much acumen While mud 
of his work lias lost its interest, it remains a luminous example c 
the apphcation of the deductive process to historical mvestigation 
a proot that le^ conceptions may often serve to give umty t 
the complex facts of history In 1806 appeared eine 

allgemeinen Scrmeiieutik des Bechts, STeitner in English nor ii 
Scotch legal literature is there any book, so far as known to th 
present writer, covenng the field to which it relates It le ai 
attempt to found on. the rules of grammar and lo^o a system o 
interpretation applicable to all systems of law. The weak part o 
the book is tbali like so many ol Zadhanae’s works, it stops shot 
at the point where 'the inquiry would be most fruitfuL niustra 
! tions are taken froift Roman law ; we miss any adequate treatmen 
‘ of the problems which the forms of modem legislation raise. Ii 
1 1806 appeared Die JFissensehaft der Oesetzgebung, a fragment 
which IS a curious outcome of the French Revolution Impressei 
by the overthrow or decay of the forces which had hitherto heli 
aodely together, he looked about for abetter substitute for then 
than poldiqiu de eiramstomee ofTered. Many of Zachanae’s maxim 
seem fancdiilj there are divisions which do not elucidate, am 
i distinctions made apparently for then own sake. But the work i 
interesting; it shows that the author was groping after the prm 
opla of utility as the guide of the legislator ; Ike study of ver 
different facts had brought bim independently to much the earn 
conclusion as Bentham had reached Zachanae’s last work o 
importance ■was Fiemg SUcher wm, Sicuctef published m 1889-42 
wifli the motto non omnis monar This was his favourite work 
and is the one to which his admirers pomt as hia enduring monu 
ment. Undoubtedly it contains much erudition and, what is rai er 
many ongmal ideas as to the future of the state and of law. I 
lias beeu compared to L’Eyint des Levs, and Zachanae, in spits o 
his pedantry, has some tmeture of the discursive bnlhancy o 
Montesquieu. It covers no small part of the field of Buckle’s fiis 
volume of the Eistory of Oivihscd/icm. The reader will, however 
seek in vam for any order or system m some of the chapters o 
VuiTzig EUcher vmn Staate He was recastmg many of hia idea' 
as ha wrote, and the book ends before the process is completed 
Among the moat esteemed of the works of Zachanae is that oi 
StacdsrecJit, of the onginality of which he was proud, and hii 
treatise on the Code Napolim, a marvellouB woik, considenng i 
was composed by a German professor who did not much concen 
bimafilf with this subject till somewhat late m life. There are nt 
i fewer than three French editions of his book, and it has been trans 
lated into Italian. Zachariae edited with Mittermaier the Kntischi 
Zedseikrifi fat Eeeditsmssmsd und Qe^gebxmg dea Auslandes 
and the introduction which he wrote illustrates his wide readmg 
and Im constant desire for new hght upon old problems 
Zachanae exhibits the best and the worst sides of German juris 
prudence : there is the desire not -to base generalizations or con 
elusions on the pecnlionties of any one system, bnt to master -the 
whole facts. He does not assume a distinction or classification ol 
Roman law to be necessarily scientific- He seeks real reasons ; he 
avoids the English lawyer’s favounte fallacy of proving idem, pet 
tdem^ of seeking to show the reasonableness of any thing oy saying 
the same thing again m different language Though a scholar, Zach- 
anae has not the weakness of exaggerating the importance of what- 
ever is rare or unpnblished, and he has no delight in barren erudition. 
Himself a leumra pandectist, he had cast aside his countrymen’s 
proneness to find all things in the Corpus Juris His books, how- 
ever, have the fellings of so many German works on law They 
want actuality , theynave httle rmation to the facta of life. They 
are leavened by metaphysics — often very bad metaphysics, and not 
always by the same system. Hor is he » dear thinker. TVe are 
never snre what is his notion of the province of jurisprudence j his 
favounte idea nppeare to be that law creates among men an order 
similar to that which exists in the physical world, and that it is a 
security for the freedom of man’s wiLL The influence of Kknt is 
observable in all his works. In his later that of Hegel also appears ; 
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and hifl mental clianges do not end there He does not indeed say, 
“Back to Montesqmeu; study facts, the simplest and primitive 
facts above all , ado^t hia method, and improve upon it , ’’ Wt that 
18 the wise spuit of some of his later works Unfortunately he 
did not fulfil the promise which they contain. He had not learned 
to distinguish shmrply between the science and the practical art of 
mnsprudence, and we are never certam m what capacity he speaks 
He had not conceived clearly the truth that society foims one whole, 
that the phenomena of law at any given time or place are not acci- 
dents but the outcome of a Ion" train of events, that, so re^rded, 
they are as much susceptible of scientific treatment as the facts of 
language, and that a treatise on botany or, still more, one on com- 
parative philology IS a better guide to what jurisprudence may yet 
be than a volume of Hugo or even Austm. it was made a reproach 
to Zachariae that he changed his opinions. He did so , it was a 
sign of his smgle-mindedness and lestless curiosity It is also one 
of the reasons why his works are now httle read They opened 
paths, and they were superseded by others which could not have 
existed without them. 

There is no adequate account of Zachariae and his works , the best are 
Bohert von Mohl'a GesdMchU u Literatur der Staatswissenachaften (1S5&-5S) and 
Charles Brocher’s K S Zaeharia, saVieettes (Euvres Q8T0) (J Mt ) 

ZACHABIAS, St, pope from 741 to 752, was a Greek 
"by birth, and appears to have been on intimate terms 
with Gregory rU., whom he succeeded (November 741) 
Contemporary history dwells chiefly on his great personal 
influence with the Lombard king Lmtprand, and with his 
successor Eachis ; it was largely through his tact in deal- 
mg with these princes in a variety of emergencies that the 
exarchate of Eavenna was rescued from becoming part of 
the Lombard kingdom A correspondence, of considerable 
extent and of great interest, between Z^harias and St 
Boniface, the apostle of Germany, is still extant, and shows 
how great was the influence of this pope on events then 
passing in France and Germany : he encouraged the deposi- 
tion of Childenc, and it was with his sanction that Boniface 
crowned Pippin as king of the Franks at Soissons in 752. 
Zacharias is stated to have remonstrated with the emperor 
Constantine Copronymus on the part he had taken in the 
iconoclastic controversy. He died 14th March 752, and 
was succeeded by Stephen II. 

ZAIEEji or Congo, designations of the river now gener- 
ally known under the latter name (see vol. i pi. II.) This 
river system occupies a large part of equatorial AJErica, — 
1,540,000 sqrare miles according to a probable estimate; 
and in the length of its course (some 2900 miles) and the 
volume of its discharge (1,500,000 or at least 1,200,000 
cubic feet per second) the nver ranks among the most im- 
portant in the world.^ The history of the exploration of 
the Congo basin is a matter of yesterday and to-day • and 
in sever^ directions the exact limits, with the relations of 
the affluents to the system, have stiU to he determined. 
The mouth of the river lies on the west coast of the con- 
tinent in 6" S lat and 12“ 25' E. long. The head-waters 
of its most eastern stream (Malagarazi) rise only 370 miles 
from the Indian Ocean, The course of the mam river de- 
scribes a vast bow, the central portion of which hes as far 
north as 2" N lat. 

To the north of the Lokinga or Mushinga Mountains, a 
range, reaching about 6000 feet in altitude, which sends 
its southward drainage to the Zambesi, lies Bangweolo 
(Bemba, Shuia, or Chama) Lake, at a height of 3700 feet 
above the sea accordmg to Livmgstone, or 4300 according 
to Giraud. It has a very irregular outlme. Nowhere 
more than 18 or 20 feet deep, it is nevertheless fed by 
several large rivers, of which Chambesi or Chasi ranks 
first, Livingstone, who discovered the Chambesi in 1867 

^ Zaire is a Portuguese comiptioii of a native word. It is doubtful 
whether Congo was first the name of the kingdom or of the river ; 
according to Janko {Petermaim’s MtiteUungen, 1888), the word prob- 
ably means originally a “ spear.” Stanley called the nver the Living- 
stone , but this designation has not become popular 

s Ilr Murray of file “ Challenger " Expedition estimates ihe mean. 
fl.TmTin.1 discharge of the Congo at 419 291 cubic milea, making it m 
this respect only second to the Amazons (Scot Qeog Mag , 1887)- The 
annual rainfall of the basin he puts at 1218 344 cubic miles. 


m 10“ 34' S. lat , describes it as “flooded with clear water, 
not more than 40 yards wide, showing abundant animal 
life in its waters and on its banks” Its head-streams 
dram the country between the south end of Lake Tangan- 
yika and the north end of Lake Nyassa. 

From the south-west extremity of Lake Bangweolo issues 
the Luapula, w'hich is generally regarded as the main head- 
stream of the Congo It is about 20 feet deep and 200 
yards wide Our knowledge of its course is still imper- 
fect, though from Giraud (1883) and Capello and Ivens 
(1884-85) we learn that it is mtenupted by dangerous 
rapids (at Mambirima, &c.) , and there is no doubt that it 
IS gradually deflected northwards and is the mam affluent 
of Lake Moero. This extensive basin is quite different 
from Lake Bangweolo : its southern end is situated in a 
low marshy plain and the difference between high and 
low water level is as much as the whole depth of Bang- 
weolo. From north to south the total length is upwards 
of 90 miles, though dimng the rainy season vast additional 
tracts to the south are under water. Several considerable 
affluents fall into the lake from the east. The river has 
not been followed between Lake Moero and Lake Lanji ; 
but near the latter it is known to receive the Kamirondj 
from the left and the Lukugu from the right. 

The baam of the Tanganyika is a “vast chasm enclosed within 
mountain ranges or clills, often rising steeply from the shore and 
terminating in elevated plateaus,” with depths of 300 or 35i) 
fathoms, total length is 380 miles , and, while the northern 
end narrows to about 10 miles, the width towards the centie is from 
30 to 50 miles The islands are few and unimportant, and, except 
at the great peninsula of Ubwari on the west coast, near the northern 
end of the lake, the shore line is remaikahly regular The water 
is perfectly fresh. Of the vanons settlements on Tanganjdka the 
most important is Ujyi (4° 54' S. lat on the east coast), which 
formerly gave its name to the lake. “ It is the termmus,” m the 
woids of Captain Hore, “ of what for many years was the only 
safe and well-known route from the East Coast of Africa to the lake, 
and an important station upon a hue of trafiSe, geographically suited 
and by common consent adopted as convement, right across the 
contment.” Another pomt of mterest is Harem a (m 6“ 50' S. lat , 
on the eastern shore), onmally a station of the African Interna- 
tional Association. A lighthouse has also been erected on Havala 
Island 

The connexion of Tanganyika with the system of the Congo is 
one of the most curious pomts in Central African hydro^phy. 
When Livingstone and Stanley were at Ujiji in 1871 the level of 
the lake was Idw. Between that date and 1874 it appears to have 
risen greatly, as Commander Cameron found that the Lukuga 
(mouth in 6* 36' S. lat ) was acting as an overflow pijie. In 1876 
Stanley ohtamed farther proof of the mcrease of the lake : three 
palm-trees which had stood in the market place of Ujyi in 1871 
were then 100 feet m the lake, and the sand beach over which he 
had walked with Livingstone was over 200 But his careful exa- 
mination of the Luknga outlet showed (cunoualy enough) that 
there was no distinct outflow from the lake, though ha thought it 
pretty certam that the Luknga had at one time been an effluent 
and fiiat it was about to resume its old function. In March 1879 
Captain Here placed a gauge on the sliore at Ujiii By the 27th 
of May he found the watera had fallen 2 feet, and in August 1880 
they reached a point 10 feet 4J mches below the origmal mark. 
They were still subsiding in 1886 

The Lnkuga outlet seems to be a comparatively modem formation. 
The portion towards Tan^yika appears to have been ongmally a 
stream flowing into the lake, aU its affluents still having a lake- 
ward direction, while the section, towards the Congo was a minor 
tributary of that nver. At what period and by what circumstances 
Hie affluent was turned into an emissary it is hard to determine. 
Stanley proposed the bold theory that Tanganyika at one time 
consisted of two divisions, one at a higher level than the other, 
and that the sudden destruction of the bamer caused the lower 
lake to nse with such violence as to force a passage up the Lukuga 
and across the ridges to the Conm Captain Storms suggests instead 
that Lake Hikwa or Kikwa (discovered by Joseph Thomson in 
1880), which lies 50 miles to the east of Tanganyika, was more prob- 
ably the source of the mundation. A visit to the plain of Katam 
convinced him that this must at one time have formed part of Lake 
Hikwa, then about three times its present size. About 12 leagues 
ir.H E of Karema he says there is a pp in the chain which sepa- 
rates the basin of the smaller from that of the larger lake. Hot 
improbably, however, no such cataclysm as that proposed by Stanley 
or Storms is really necessary to account for the Lukuga pheno- 
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menon The very fact that, in the short space of tune dnrinE I 
■which the Taaganjika has been observed by Europeans, its level j 
has undergone snch considerable alteration seems to suggest that a j 
series of unusually rainy seasons may have been the source of all 
the inundation that "was reijuiaitc ^ 

Below Lake Lanji there is another j^rtion of the stream 
still unexplored; hut from the junction of the Luama, a 
river 400 yards wide at its mouth (about 5“ S latA the 
whole course of the Congo down to the Atlantic (1800 
mUes) is known. At Nyangwe the channel is about a 
mile wide, with (accordmg to Stanley) a volume of 230,000 
cubic feet per second. As it flows northward it receives 
the Elila, the Ulmde, the Lowa^ and the Munduku Lilu, aU 
of moderate importance. The first pomt of much interest 
is the senes of cataracts known as the Stanley 
situated at the equator. The first cataract occurs Just 
after the Congo has received the Black river and the 
Leopold river; about 6 miles farther down follow in 
somewhat rapid succession the second, third, fourth, and 
fifth ; and then the nver is divided into two by the large 
inhabited island of Asama. The sixth cataract, caused by 
a broad dyke of greenish shale, does not occur for upwards 
of 20 miles, and betweeu the sixth and seventh there is 
a distance of 25 miles. At the last of these the Congo 
is about 1300 yards broad, of which width 40 yards is 
occupied by the right branch, T60 yards by the island of 
Wemya, and 500 yards by the mam river. The fall is only 
about 10 feet; but the enormous mass of water, and the 
narrow limits to which at is suddenly contracted, make it 
much more imposing than many a far loftier cataract. 
After passing the fa-lla the first great left-hand affluent 
is the Lubilash or Boloko, first ascended by Grenfell in 
1884 to the neighbourhood of 1* 30'. Next we come to an 
important right-hand affluent, the Aruwiini> Aiawh imi , or 
Biyerr^ which, is now recogniM»d as identical with the 
Nepoko, discovered hy Junker in the south of the Monbnttu 
territory. About 24’ 30' E. lat. this stream, which discharges 
158,850 cubic feet per second, is interrupted by the Yam- 
buga Falls; but above the falls Stanley in 1887 found it 
navigable for his steel boat. Another right-hand afflnent 
of mmilar rank is the Itimbiri or Loika, ascended in 1884 
by Grenfell for 100 milea^ as far as the Lubi Falls. No 
other tributary of equal importance is known to exist till 
we come to the Lulongo, about 45 miles north of the 
equator, formed by the junction of the Xiopun and the 
which drain the country to the south of the great 
bfflod of the river. The Lopuri is 600 yards wide at the 
ccmfluence and a depth of from 7 to 8 feet The 
Xmlongo is SOO yards wide at its mouth and higher up 
Qccupka a channel from one-half to three-quarters of a 
mile in width. According to You Fiangoi^ it discharge 
494,200 cubic feet pm* second. It was ascended in 1885 
by Greufell, who describes it as commercially the most im- 
portant offiaeut of the Congo, on account of the value of 
its ivory and slave trade. Just to the north of the equator 
is the junction of the Juapa or Chuapa, which Grenfell 
has followed as far east as 23*' E. long., a distance of 400 
miles. This is Stanley's Black river. An unusual amount 
of geographical interest attaches to the next Congo tribu- 
tary — ^the Ubangi or Mobangi , if the latest r^orts are to 
be trusted, it is the recipient of the waters of the Welle- 
Mafcua, the river discovered by Schweinfurth in 1870, 
which has ever since been one of the hydrographic prob- 
lems of the tmote.^ Grenfell ascended the "Dbangi in 
1886 for some dmtance above the rapids of Zongo, which 
are formed by the river striking athwart a line of hills 
running north-west and south-eas^ with peaks from 600 

^ SmBoR SoG, Roy.Sdge4t<3fog,,li,%^^cii Seot<3eog ifafr.,1886 

* For the dxscossion of the Welle problem, see Jliauxmmt CfSogra- 
phigas, 1886, Janko's yesrtmi4 of theonee in Soot. Qeoyr. Mag , 1888, 
and WiUs’s critiolsin of the sama 


to 700 feet above the level of the stream. At this point 
the breadth is reduced to about 800 yards. In 1886 M 
van Gbie failed in his attempt to surmount the Zongo 
rapids, but in 1888, according to the latest reports, he 
succeeded in advancing sufficiently far up the nver (which 
turns eastward at the rapids) to prove its identity with the 
Welle-Makua. By this discovery the limits of the Congo 
are carried eastv?ard as far as within 40 nules of the 
Nile at Wadelai — ^the Welle being mainly formed of the 
l&bali, a stream about 80 yards wide, whose head-waters 
rise in that neighbourhood ® Quite a multitude of second- 
ary streams jom the upper course of the Ubangi, and it 
continues to receive accessories from the north and west 
tiU it merges in the longer river, into which it is calculated 
to pour about 529,500 cubic feet per second. Its last right- 
hand tributary probably drams the Tukki swamp in 13 
E long. The Nghiri Muinda or Loij, a comparatively 
RTTifiTl nver drainmg the pemnsula between the Ubangi and 
the Congo, joins the former about 30' N. lat., with a current 
100 yards wide and from 15 to 20 feet deep. It was 
ascended by the ” Henry Reed” in 1886 as far aa Mikutu 
(1“ 20' N. lat.), where the stream, stiU 9 feet deep, was 
found to be formed of a number of small ehaimels issu- 
ing from a swampy forest. The Ibangi, a right-hand 
tributary of the Ubangi, was also navigated for 60 miles, to 
a spot where the depth was still 10 feet , but the passage 
was obstructed by a Imrier of tree trunks. The ascent of the 
Lobay, which is about 200 yards wide and 13 feet deep at 
Its junction with the Ubangi m 3 ° 50' N. lat , was interrupted 
at a distance of 40 miles by a three-foot fall. 

A short distance below the confluence of the Ubangi 
and Congo there enters from the left the emissary of 
Mamtumba Lake, a considerable basin discovered by Stariley 
in 1883 and since examined by W. H. Bentley in tbe 
missionary ship “ Peace.” When the Congo is in flood there 
is a back-flow into the lake, and, as the whole country is 
very flat, it is quite possible that there is a connexion both 
with tibe Umki and Bussera, on the one hand, and with 
Irfike Leopold IL, on the other. This latter lake is much 
larger, and is certainly connected southward with the 
Lukinje or Lukatta, a tributary of the Kassai. 

In its further course the Congo is joined by a number 
of moderate-sized streams from the west. Belo-w Lukolela 
it spreads out into a kmd of nver lake 20 to 25 kil. 
(12| to 15|- miles) wide^ and along its left bank extends a 
swampy region, the cham of low wood-covered hills which 
has hitherto confined the valley retirmg for a mile or two. 
In 3" 16' S lat it receives its last great affluent — the Kassai 
or Kwa, which has recently been proved to be the most 
important of the southern or left-hand, as the Ubangi is 
the most important of the northern or nght-hand, tribn- 
. tanes. The Kassai rises to the south of 12' S. lat and 
flows north through Muata Tamvo’s kingdom. In its 
upper course it possibly receives an emissary from Lake 
Dilolo, which also senife a branch south to the Zambesi 
I As it advances northwards it is joined hy a large number 
i streams, all generally flowing northvrajd. The Kassai 
i enters the Congo in 3’ 10' S. k.t, with a depth of 25 to 
I 80 feet and a breadth of 600 yards, at a height of 942 
1 feet above the sea The exploration of the system was 
I carried out by WissmanE^ Wolf, Ton Frangois, and Mueller 
in 1883'85. The Kassai itself has been ascended as far as 
the Wissmann FaD. in 6“ 40' S. lat., and its course has been 
. struck at Bigundu in 10° 8- lat. The Lulua, which joins 
it from the right, is known as high up as Kangombe Fall ; 
it is there about 200 yards wide ; but it does not become 
truly navigable till it is joined by the Luebo. The San- 
kuru, at one time supposed to flow directly into th e Congo, 

* See map xUnstratirlg the journeys of Dr W. Junier, Proo Rc/y 
Oeogr. Soe., 1887. 
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enters tke Kassai by two arms, 820 feet and 200 feet in 
breadth, in 4° 17' S lat. and 20° 15' E. long, its bright 
yellow waters forming a strong contrast with the brown of 
the larger stream. The Kuango, a fine stream, with its 
head- waters in the same district as those of the Kassai, 
flows in a wonderfully straight course north to join that 
nver in 17° 30' E. long. It was ascended by Mechow m 
1880 as far as the rocky ledge at Kikamshi or Kinganshi ; 
and, though it is only 3 feet high, the same barrier pre- 
vented the ascent of Grenfell’s steamer in 1 887. 

Eor 87 miles after receiving the Kassai or Kwa the 
Congo flows in a deep gorge, between banks sometimes 700 
feet high. In 4“ 5' S. lat. it enters Stanley Pool, an 
island-studded lake 1147 feet above the sea, expanding 
southward of the mam course of the nver. Its rim is 
“formed by sierras of peaked and picturesque mountains, 
ranging on the southern side from 1000 feet to 3000 feet in 
height." The banks offer considerable vanety m character 
A striking object on the north bank is the Dover Chffs, so 
named by Stanley from their white and glistening appear- 
ance, produced, however, not by chalk but by silver sand, 
the subsidence of which into the water renders approach to 
the bank sometimes dangerous Towards the lower end of 
the lake the country on both sides becomes compai-atively 
low and flat, and at places swampy On the south side, 
however, stands the great red cliff of Kalhna Pomt (about 
50 feet high), so named after an Austrian heutenant 
drowned there in 1882. Hound the point rushes a strong 
current 7|- knots an hour, difficult to stem even for a 
steamer. On the river, as it leaves the Pool, are situated 
(south side) Leopoldville, foimded by Stanley in 1881, and 
Brazzaville, a station established by the French explorer 
De Brazza. Below Stanley Pool the Congo begins to 
break through the coast ranges, and forms a long series of 
rapids and falls, often enclosed between rocky shores, and 
even cliffs. Among the more important falls are those 
named MaJuney, ZiTi ga ,, Ktambo, tJataka, Itunzima, Isan- 
gila^ Ngoma^ and YeUala. At Yellala, j'ust above Vivi, the 
river escapes mto the lowlands and is navigable for the 
rest of its journey to the sea (113 miles) Below Boma 
(5° 48' S lat ) it widens out and is mterrupted by numer- 
ous islands ; but it does not break up into several channels 
so as to form a delta, though there are various creeks that 
appear as if they might yet become deltaic outlets. Be- 
tween Banana Point on the north and Shark Point on the 
south the mouth of the Congo has a width of 7 miles. 
At Banana Point (at which there is not a vestige of the 
plant whose name it bears) there is fair harbourage for 
sea-going vessels. Shark Pomt is also known as Padron 
Point, from the remains of a stone piUar (padrao) erected 
by the Portuguese explorer Diogo Gao (visited by Burton, 
1863 ; by Daunett, 1887). 

The exploration of the Congo system has been accompanied and 
followed Dy one of the most remarkable political movementa of 
modem times. On 15tii September 1876 the International Aliican 
Association was constituted, under the presidency of Leopold II , 
king of tide Belgians, for l£e purpose of devising the best means 
of opening up equatorial Africa to cimlization. Later on (25th 
November 1878) was founded under the same auspices a Comit4 
d’Etndes du Haut Congo, which afterwards became known as the 
Intematioiial Association of the Congo. It was as an agent of this 
association that hlr Stanley undertook his epoch-ma kin g ascent of 
the nver m 1879. In September the first permanent station of 
the association was founded at Vivi ; ^ m December the second at 
Jangila . and in May 1881 the third at Manyanga. The associa- 
tion VFas recognized as an independent territorial government by 
the Dinted States in April 1884 and by Germany m November of 
the same year An mtemational conference for the regulation of 
the relations of the new state and the various European Govern- 
ments was held at Berlin under the presidency of Prince Bismardc 
(16th November 1884-26th February 1885) The permanent neu- 


^ See list of stations — some of which have been since abandoned — 
m Scot. Qeogr, Mag, 1885. 
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trality of the Conra State territory, freedom of commerce in tlio 
Congo basin, and the abolition of tne slave trade were among the 
mam points established by the plenipotentiaries. In the close of 
1884 and the early part oi 1885 the association was recognized by 
England (16th December 1884), Italy, Austria-Hungary, the Nether- 
lands, France, &c In April 1885 the Belgian chambei of repre- 
sentatives authorized King Leopold to become sovereign of the new 
state — the union between Belgium and the Congo to be pmtly 
personal. The total area of the Independent State of the Congo, 
as it is officially designated, is estimated at 807,125 square mUis, 
and its population may be about 40,000,000 It has a very limited 
coast -Ime, being hemmed in by French territory on the north 
and by Portuguese temtory on the south. The soutliern limit is 
a conventional Ime from Nokki (on the south bank of themei 
below Vm) across the contmeut to Langi Lake , the northern 
hunt follows the fourth parallel of N lat from 17° to 30° E long 
French temtory occupies all the noith bank of the nver fioni 
Ngombi (15 E long ) up to Lukolela. In 1888 the state maui- 
tamed 146 white officials, and had a force of upwards of 1000 
native soldiers (Zanzibans, Haussas, and Bangalas) It has four 
steamers on the lower Congo and five on the upper. The value of 
the commerce is as yet only ^6560, 000, the pnncipal exports being 
india-rubber, ivory, coffee, palm nuts and oil, copul, and wax. As 
to the possibility of developing the country into a great consumer 
of European goods, there has been much and bitter discussion ; at 
the present stage it is admitted tliat it has no native product of 
value in sufficient quantity to pay for a large importation. The 
nver, however, has recently been proved navigable for sea-going 
vessels as far as the capital, Boma, and no senous difficulties have 
been met by the engineers enga^d in surveying a railway from the 
lower Congo up to Stanley Pool 

See Stanley, The Dark Continent and The Congo , Johnson, The Congo to Bdcibo , 
Thy, An Congo et an Kami, ISSS , Coquithat, Svr le Haut Congo, 18S8 , WIss- 
mann. Wolf, &c , Im Itinern Afnkas, 18SS. 

2iALETJGUS. See Locel 

ZAMBESI) the most important river on the East Coast 
of Africa (see voL i pi. II ), and the fourth largest on the 
continent, drains during its course of about 1200 miles au 
area of 600,000 square miles. Its head-streams, which 
have not yet been fully explored, are the Leeambye or 
lambaji, rising lu Cazembe’s country, the Lungebnngo, 
which descends from the Mossamba Mountains ) and the 
Leeha nver, from the marshy Lake Dilolo (4740 feet), 
situated between 10° and 12° S. lai and 22° and 23° E. 
long These three rivers, reinforced by the Nhengo, umte 
to form the upper Zambesi (Leeambye), which flows at 
first southwards and slightly eastwards through the Barotse 
valley, then turns prommently to the east near its junction 
with the Chobe (Ghuando or Linianti), and passes over 
the Yictoria FaUs. Thence, as the middle reach of the 
Zambesi, the river sweeps north-east towards Zumbo and 
the Kebrabassa rapids above Tete, and finally forms the 
lower Zambesi, wluch curves southwards until it reaches 
the Indian Ocean at 18° 50' S. lat. Fed chiefly from the 
highland country which stretches from Lake Nyassa to 
inner Angola, its chief tnbutaries are the Loangwa and 
the Shir4, the last an important nver drainmg out of Lake 
Nyassa, and which in the dry season contains probably as 
great a volume of water as the Zambesi, and is much more 
navigable. Except for an interruption of 70 miles at the 
Murchison cataracts, the Shixd is open throughout its en- 
tire length to the lake. 

On the whole the Zambesi has a gentle current, and 
flows through a succession of wide fertile valleys and 
richly wooded plains ; but, owing to the terrace-like 
structure of the continent, the course of the nver is in- 
terrupted from pomt to pomt by cataracts and rapids. 
These form serious, and in some cases insurmountable, 
hindrances to navigation. Those on the lower Zambesi 
begm with its delta. The bar here was long held to be 
impassably except to vessels of the shallowest drau^t ; but 
the difficulty was exaggerated portly through ignorance 
and partly in the interests of the Portuguese settlement 
of Qmlimane, which, before the ments of the Kongone 
entrance were understood, had been already establiSied 
on the Qua-qua river, 60 miles to the north. The Zambesi 
is now known to have four mouths, the Milamhe to the 
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■west, the Kongone, the Ltiabo, and the Timbwe. The best 
of these, the Kongone, has altered and the channel iin- 
jrtoved recently. There are at least 18 feet of water on 
the bar at high water neap tides ; and steamers drawmg 
15 feet, and saolmg vessels drawing 3 feet less, have no diffi- 
culty in entering. The deep water continues only a short 
distance ; and, after Mazaro (60 miles) is reached, where 
the river has already dwmdled to the breadth of a mile, 
the channel is precariously opeu in the dry season as far 
as Senna (120 miles from the mouth) for vessels drawing 

feet. Up to this point navigation could only be sue- 
c^fuUy and continuously carri^ on by vessels of much 
lighter draught — stem-wheelers for preference with a 
draught of little more than 18 inches. About 90 miles 
from Senna the river enters the Lupata gorge, the im- 
petuous current contiactiug between walls to a width of 
scarcely 200 yar^ Passing Tete (240 miles from the 
mouth with a smooth course), the channel becomes danger- 
ous at Kebrabassa, 90 miles farther on. Prom the Kebra- 
rapids upwards, and past "the "Victoria PaU^ 'there 
are occasional stretches of navigable water extending for 
considerable distances, while the upper Zambesi with its 
confluents and their tributaries forms a really fine arid ex- 
tansive ■waterway, like the Nil^ the Zambesi is visit^ 
by annual inundations, during which 'the whole country is 
flooded and many of the minor falls and rapids are then 
obhterated 

The chief physical feature of the Zambesi is the Mosi- 
oa-tnnya (“smoke sounds there”) or Yictoria Falls, ad- 
mitt^ to be one of the noblest waterfalls in the world. 
The cataract is bounded on three sides by ridges 300 or 400 
feet bighj and these, along with the mauy islands dotted 
over the stream, are covered with sylvan v^etation. The 
falls, according to Liviugstone, are caused, by a stupendous 
crack or rent, with sharp and almost unbroken edge!% 
stretching right across the river in the hard black basalt 
which here forms the bed. The cleft is 360 feet in sheer 
depth and close upon a mile in length. Into this chasm, 
of more than twice the depth of Niagara, ■the rivmr rolls 
with a deafening roar, sending up vast columns of spray, 
xrhich are visible for a distance of 20 mile s. Unlike 
Niagara, the Moai-oa-tunya do^ not tenniuate in an open 
gorge, the river immediately below the fall being blocked 
at 80 yards distance by the opposing side of (supposed) 
cleft running parallci to the precipice ■which forms the 
waterfafl. The only outlet is a narrow channel cut m this 
barrier at a point 1170 yards from the western end of the 
chasm and some 600 from its eastern, and through this 
the Zambesi, now only 20 or 30 yards wide, pours for 120 
yards before emerging into the enormous rag-zag trough 
which conducts the river past the basalt plateau. 

The region drained by the Zambesi may be represented 
as a vast broken-edged plateau 3000 or 4000 feet high, 
composed in the remote interior of me'tamorphic beds and 
fringed with the igneous rocks of the Tictona Falls. At 
Shupanga, on the lower Zambesi, thin strata of grey and 
yellow sandstones, -with an occasional band of hmestone, 
crop out on the bed of the river in the dry season, and 
these persist beyond Tete, where they are associated "with 
extensive seams of coal. Gfold is also known to occur in 
several places. 

The higher regions of the Zambesi have only been viated by one 
or two explorers , and the lower, thoogh nominally in possession 
of the Portr^eae dnee the bemnniug of the Iffth ceutnry, are also 
comparatively little known. The Barotsa valley or valley of the i 
upper Zamb^ is a vast pastoral plain, 8800 feet above sea-level, 
about 18fl miles in leu^ and 30 to 35 broad. Thongh inundated 
in the rainy season, it is covered with villages and supports cotmt- 
feie herds of cattle. The lannas who inhabit it are clothed -with 
Bkln% work neatly in ivory, and live upon milk, maize, and sweet 
potatoes. In the nmghboarhood of the falls the tsetse fly abounds, 
so that the Batoka people -who live' there^ and who are the only 


arhoiicultunsts in the country, live upon the products of their 
cardena. Zumbo, on the north bank, and Chieova, opposite on the 
Whem side (600 miles above the delta), weie the farthest inland 
of the Portuguese East African settlemeuts, aud are well placed for 
commerce with the natives Founded by Pereira, a natave of Goa, 
these settlemeuts -were ultimately allowed to go to rums ; hut Zumbo 
has been recently re-occupied. The once celebrated gold mines of 
Parda Pemba are m the vicinity The only other Portuguese settle- 
ments on the Zambesi are Tete and Senna. Tete, foi-merly a 
large and unportant place, now nearly m ruins, still possesses a fort 
and several good tiled stone and mud houses Thither Portuguese 
goods, chiefly wmes and provisions, are earned by means of canoes. 
The exports, ■which include ivory, gold dust, wheat, and ground- 
nuts, are limited owing to the diftculty of transport , but this diffi- 
culty 13 not inaurmountable, for Tete has been twice visited by 
cTi^afl steam vessels. Senna, farther do-mn the nver, a neglected 
and unhealthy viUt^e, has suffered much from pohtical mismanage- 
ment, and has ceas^esa troubles -Hath the Laudeena or Zulus, vdio 
o-vm the southern hank of the nver and collect m force every year 
to exact a heavy tribute-money The industrial possibilities of the 
lower Zamb^ and indeed of the whole nver-system, axe enormous. 
India-rubber, ludigo, archil, beeswax, and calumba root aie plenti- 
ful, and oil seeds and the sugar-cane could be produced in suffiaeat 
q^nantity to supply the whole of Europe. 

The Zambesi region was known to tbe mediaeval geographers as 
the empire of Monomotapa, and the course of tbe nver, ae well as 
the poation of Lakes N’gann and Nyassa, was filled m ■with a rude 
approximation to accuracy lu the earher m^s. These were prob- 
abfy constructed from Arab nofonnatioii. The first European to 
i visit the upper Zmnbesi was Livingstone in his exploration from 
Bechuanaland between 1851 and 1363 Two or three years later 
I he descended the 2iambesi "to its mouth and in the course of this 
I journey discovered the Yietona Falls In 1858, accompanied by 
! Dr Fork (now Sir John Firk), Livingstone ascended the nver as 
far as the fells, after traemg the course of its mam tributaiy the 
I SMre and discovering LtJte FTyaaaa The mou'ths of the Zambesi 
1 were long claimed exclusively by the Portugese, but m 1888 the 
i British Government opened negotiations with Portugal to have the 
river declared free to ml nations (H D.) 

ZAMORA an inland pro-vince of Spain, one of the tlneo 
into ■w hich file former province of Leon has since 1833 
been divided, ia bounded on the W. by Tras-os-Montes 
(Portugal) and Orense, on tbe N. by Leon, on the E 
by Valladolid, and on the S. hy Salamanca ; its area is 
4136 square miles. It is traversed from east to west by 
the Donro, which receives ■within the province the Val- 
deraduey and the F-gfe on the right and the Guarena on the 
left; the Tonnes also skirts the aouth-'westem boundary 
for some 26 miles. Except in the north-west and west, 
where it is entered by spurs from the Cantabrian cham 
(Sierra de la Cnlebra and Sierra de Pe2a Negra), the pro- 
■rince is flat; its lowest point is 1070 feet above searlevel. 
Its plains, especially the “ tierra de campo ” formed by the 
I valley of the Esla, large quantities of grain and 
^ pnlse ; wine and fifty are also produced ; and on foe higher 
grounds large numbers of merino sheep are fed. The 
industries of Zamora are unimportant. The pro'vince is 
traversed by no railway except that connecting its capital 
with Medina del Campo on the northern hne There are 
mght partidoa jndiciales and 300 ayuntamientos ; besides 
ZjlMOEA (see briow), foe capital, there is only one fo'vm, the 
historic city of Toro (7754), with a pop-ulation exceeding 
5000. The total population of the promce m 1877 -was 
250,000. 

ZAM ORA, capital of the above province, ia situated 
2000 feet above searlevel, on the right bank of foe Douro 
(here crossed hy a bridge of seventeen pomted arches) a 
Kttle below its junction with the Valderaduey, 67 miles by 
rail west by north from Medina del Campo and 182 miles 
north-west from Madrid. The population in 1877 was 
13,632, It has a small but fine Romanesque cathedral 
(completed about 1174) and an ancient castle, as well as 
several other interesting churches of the 12th century, It 
is the seat of a seminary and an academy of engineering, 
and has unimportant linen and -woollen manufactures, 

In foe early pfinod of the Ohristian re-conquest Zamora, firom its 
petition on the north of the Douro, -was a place of considerahle 
rtrategic importance. It -was taken from foe Arabs by Alonso the 
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Catholic in 748, but was amun held by them for short periods in 
813, 939, 963, 984, and 986 It was entirely repaired by Feidinand L, 
•ft ho in 1061 gave it to his daughter DoQa Urraca Alter his death in 
1066 Sancho disputed possession -with his sister and laid siege to the 
town, but without success, although the famous Ruy Diaz de Bivar 
was among his wamors, and indeed at this time leceived his title 
of El Old Campeador. The town became subiect to Alphonso VI 
in 1073 

ZANESVILLE, a city of the United States, the comity 
seat of Muskingum county, Ohio, is situated on both banka 
of the Muskingum river, at the mouth of Licking river, 
170 miles north-east of Cmcmnati and 37 nearly due south 
of Cleveland. The surrounding country is thickly popu- 
lated, the inhabitants bemg engaged in agriculture and in 
coal and iron mining. Zanesville has railway commmiicar 
tion by several lines. The population in 1880 was 18,113, 
showing a gam of about 80 per cent, since 1870. 

Zanesville was founded about the beginning of the 19th century, 
and m 1804 was made the county seat. From 1810 to 1812 the 
Ohio legislature met at Zanesville. It was incorporated as a city 
m 1855. Its growth prior to 1870 was slow. 

ZjANTE, the ancient ZAcnTTHUS, an island of Greece, 
one of the loman group, in the loman Sea, in 37° 40' N. 
lat and 21° E long., is 25 miles long, about 12 broad, and 
64 miles round, with an area of 277 square miles, and a 
population in 1879 of 44,522, and estimated m 1887 at 
48,000. Zante hes 8 miles south of Cephalonia, forming 
with it, Leucas, and Ithaca a cr^cent-shaped insular group, 
which represents the crests of a submerged limestone ridge 
facing the Gulf of Patras. At Ithaca, its northernmost 
member, the ridge almost touches the adjacent coast of 
Acarnania, with which it is geologically connected , and at 
Zlante, its southernmost member, it recedes about 15 miles 
from the coast of Elis m Morea Zante is of somewhat 
irregular oval shape, with its mam axis disposed in the 
direction from north-west to south-east, and indented by a 
deep mlet at ita southern extremity. The surface is mainly 
occupied by an extensive and highly productive centr^ 
plain, skirted on the west side by a range of bare limestone 
hills from 1000 to 1200 feet high, which fall gently land- 
wards, but present bold steep cliffs towards sea, and 
which culminate northwards in Mount Skopos (1500 feet ?), 
the highest pomt m the island. On the east side the plain 
is also limited by a low ridge, which still justifies the 
epithet of nemorosa^ or the “ wooded,” applied by Virgil to 
Zacynthus. These hills are densely clothed to their summits 
with an exuberant growth of ohves, figs, myrtles, laurels, 
oranges, aloes, vines, and other sub-tropical plants. Travel- 
lers sailing between tMs coast and the mainland describe 
in enthusiastic language the charming effect produced by 
these masses of evergreen vegetation nsmg m long terraces 
above the surroundmg waters, and everywhere interspersed 
with pleasant homesteads and hamlets embo-wered in 
verdura Nevertheless Zante, notwithstanding its Itahan 
title of “ Pior di Levante,” is inferior in picturesque beauty 
to Corfu, owing to the less elevation of its bills and the 
somewhat monotonous character of the great central plain. 
This plain, however, is highly cultivated, forming an almost 
continuous stretch of gardens and vineyards, vaned here 
£md there with a few patches of cornfields and pasture 
lands Here is grovni a peculiar dwarf vine, whose fruit, 
the “ currant ” (&om “ Connth ”) of commerce, forma the 
chief resource and staple export of Zante, as ‘well as of 
the neighbouring mainland. In 1886 the currant crop for 
the whole of Greece was valued at £2,000,000, of which 
nearly one-fifth was raised in Zante, chiefly for the English 
market. The vme, which grows to a height of 3 feet, begins 
to yield in seven years and lasts for over a century. Erom 
the grape, which has a pleasant bitter-sweet taste, a wine 
is also extracted, which is said to excel all others in flavour, 
fire, and strength. Besides this species, there are nearly 
for^ different kinds of vme and ten of the olive, mduding 


-Z A N 767 

the Larudolia, which yields the best edible olive berry. For 
size, vigorous growth, and productiveness the ohve tree of 
Zante is nvall^ only by that of Corfu. 

The island enjoys a healthy climate, and, althongh there are 
no perennial streams, an abundant supply of ^od vater is obtained 
from the numerous springs, occurring especially in the eostein and 
central districts But earthquakes are frequent and at times 
disastrous. Durmg recent tunes the most destructive weie those 
of 1811, 1820, and 1840 , and, although the prevailing geologiced 
formations are seduneutary, chiefly calcareous, there seems no doubt 
that these disturbances are of igneous ongin Other mdicatious of 
volcanic a^ncy ore the oil springs occumng on the coast, and even 
m the bed of the sea near Cape Skmari on the north side, and 
especially the famous pitch or bituminous ■wells already mentioned 
by Herodotus {Hist , bk. iv.) These have been productive through- 
out the historic period and still jaeld a considerable supply of pitch 
They are situated in a swamp near the coast ■village of Chieri, and 
comprise two basins, with alternate layers of ■water and bitumen, 
the lower sheet of water apparently communicating with the sea 

Zante, capital of the island, is a considerable seaport on the east 
side, with a population of 16,250 (1879). It occupies the site of 
the ancient city of Zacynthns, said to have been founded by 
Zacynthus, sou of a legendaiy Arcadian chief, Donlanus, to whom 
was also attributed the neighbouring citadel of Psophis But of 
this, as well as of the temple of Diana that formerly ero'wned the 
sunumt of Mount Scopus, no vestiges can now he discovered 

Traditionally the island formed part of the territory of Ulysses, 
king of Ithaca, and at one time it appears to have also leceived a 
colony of Achmans from Peloponnesus. Later it joined the Athenian 
hemmony , but after the fall of Athens the democratic party was 
recced by an ohgarchy, which ruled in the interests of Spaita 
Under the Romans Zacynthus was mcluded m the pro^vince of 
Epirus, and passed in medireval times successively from Byzantium 
to the Normans (ll'th century), the Orsini, counts of Cephalonia 
(after the 4th crusade), and -the Tocco family, who held it with 
Cephalonia as vassals of the Neapolitan Angeviue dynasty. In the 
16th century it was occupied by the Venetians, and was held by 
them till the fall of the repubhc in 1797. V^’i-ested m 1799 by the 
Russians fiom the French, it was soon after seized by the English, 
and m 1816 constituted wnth the other Ionian Islands a “sept- 
inanlar republic” under British protection, tiU the union "with 
Greece m 1864. 

The long Venetian occupation is reflected in the appearance, 
character, and to some extent even the language and reli^on of the 
Zantiots. Nearly all the aristocracy claim Venetian descent ; moat 
of the upper classes are bilmgual, speaking both Greek and Ilalian , 
and a considerable section of the population are Roman Catholics 
of the Latin rite Even the bulk of the people, although mamly of 
Greek stock, form in their social usages a connecting liiik between 
the Hellenes, whose language they speak, and the Western nations 
by whom tliey were so long ml^ They have the reputation of 
being industrious and enterprising, but passionate and revengeful 
But no more high-minded, enlightened, and courteous people can 
anywhere be found than in the circle of the Maddalenas, Terzettis, 
Mercatis, and other families of Venetian lineage 

See Balthazar Baimondlm, De Zacgntlii Anilmttatibus , O. Parrfgoponlo, 
Sistoire da 2a CtviHsatUm MeUenigve', S. de Nolhao, La Dalmatie, lee Il&t 
laaimvet, &c., Paris, 1882. 

ZANZEBAE, or, more correctly, Zanguebae, a sultanate 
of east central Africa, •which till recently comprised the 
four islands of Zanzibar, Pemba, Lamn, and Mafia (Monfia), 
together -with the adjacent seaboard from abont 3° N. to 10° 
S lat , with undefined limits towards the interior. But by 
the Anglo -German convention, signed m London on 
29th October 1886, the territory on the mainland was 
restricted to the strip of coastl^ds ten nautical miles 
broad, stretching from themoutb of -the Mmingam river at 
the bay of Tunghi, just south of Cape Delgado, northwards 
to Kipim at the mouth of the Tana, together -with the 
isolated stations of Kisimayu (Kismayu), Brava, Merka, 
and Magdoshu (Magadoxo) on the SomaJ coast, each with 
a land circuit of ten nautical miles, and Warsheikh on the 
same coast, with a land circuit of five nautical miles. 
Since then, however, further changes have taken place. 
The sultan’s officers have been replaced in "the seaports of 
Dar-es-Salaam and Pangani on the Zanzibar coast proper 
by commissioners of the German East African Association, 
to whom the customs of those places have been farmed j 
the port of Tunghi below Cape Delgado has been claimed 
and forcibly occupied (1887) by the Portuguese ; the island 
of Pemba appears to have been ceded (May 1888) to the 
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recently chartered British East African Company, lastly, 
the station, of Kisunayu on the Somal coast is daimed 
(Jane 1888) by Italy in rej^ration of an affront offered to 
the Italian consul at Zanzibar. But, as defined by the 
above-mentioned convention, the reduced dominions of 
the sultan have areas (in square miles) and estimated 
populations (1887) as under: — 



Area. 

Popula- 

tfon. 


640 

220,000 


380 

10,000 

7,000 


200 

„ „ Lamu 

50 

20,000 

Zanzibar coastlauds . 

6000 

500,000 

^ Stations on Somal coast 

150 

8,000 

1 Total 

7420 

765,000 


The political and commercial, as well as the geographical, 
centre of the state is the fertile and densely peopled island 
of Zanzibar, which lies at a mean distance of 20 miles from 
the Swahih coast, between 5" 40' and 6“ 30' S. lat. "With 
the neighbouring Pemba (to the north) and the more distent 
Mafia (to the south) it forms an independent geological 
system, resting on a foundation of coralline reefs, and 
constituting a sort of outer coast-line, which almost every- 
where presents a rocliy barrier to the fury of the waves 
rolling m from the Indian Ocean. All three are disposed 
parallel to the adjacent seaboard, from which they are 
separated by shallow waters, mostly under thirty fathoms, 
and strewn with numerous reefs dangerous to navigation, 
especially in the Mafia channel opposite the Enfiji delta. 

Mafia itself is low and fertile and extensively planted 
with cocoa-nut palms. It is continued southards by an 
extensive reef, on which stands the chief village, Ghobe, the 
residence of the governor and of a few Arab and Hindu 
(Banyan) traders. Chobe stands on a shallow creek mac- 
c^ible to shipping. 

Zanzibar, the Unguya of the mtives, is not exclusively 
of coralline formation, but also presents several heights of 
a reddi^ ferruginons day, rising in gentle slopes above the 
central plains. In the south these heights nowhere exceed 
400 or 450 feetj hut on the north-west coast they develop 
a chain of billa disposed parallel to the shore and attain- 
ing an elevation of a Httle over 1000 feet. The forests by 
which the ialtmd was formerly covered have mostly di^ 
appeared, and the greater part of the rich soil is carefully 
cultivated, yielding two annual crops of com, and four of 
manioc^ the staple food of the people. There are extensive 
coooarniit groves imd from India and Malaysia have been 
introduced the mangosteen, goav^ durianj cinnamon, nut- 
meg, iwid cloves, all of which thrive well. The sod seems 
specially suited for the clove, which, although nearly 
destroyed by the terrific cyclone of 1873, has already re- 
covered from that disaster, and the annn^ export of this 
spice now exceeds £10,000 in value. Although the fauna 
13 almost exclusively continental, Zanzibar till recently 
possessed a distinct variety of Cololncs (O'. MrHtjf whi<i 
appears to be now extinct.^ Some years ago a hippopo- 
tamus visited the island from the mainland ; but no car- 
nivora are now found larger than the serval and wild cat. 

On the east side of the island there still survive a few 
groups of T^te-Badimu Bantus, who represent the aboriginal 
stock But elsewhere, and especially in the capital (for 
which, see below), the population is of an extremely hetero- 
geneous character, including full-blood and half-caste Arabs, 
Indian “Canarians” (that is, half-caste Portuguese from 
Kanara on the Malabar Coast of India), Swahili of every 
shade, slaves or freedmen from all parte of Bast Africa, 
European^ and Amesricaus* (See Sw^iHim.) 

I H. H. Jolu)eto% iTAtf KHvHu/rN^are JSi^pedUvm, p. 8S. 
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The neighbouring island of Pemba, intersected by 5 S. 
lat., is even more fertile, but much less cultivated, than 
Zanzibar. From the luxuriant vegetation which every- 
where clothes the cliffs to their summits it takes the name 
of the “Green.” The land is exclusively owned by great 
Arab proprietors, who work their plantations with scarcely 
di^msed slave labour and export considerable quantities 
ofcloves, which here also find a congemal home. The 
capital, Shaki-^aki, which lies at the head of a shallow 
creek on the west side, is inaccessible to shipping. But at 
Kishi-Kashi, at the north-west extremity, there is a deep 
and well-sheltered harbour, though of somewhat difficult 
approach. Here resides liie chief of the Arab landed 
aristocracy, who has hitherto been more of a vassal than 
a subject of the sultan, and whose allegiance has lately 
been transferred to the British East African Association. 

Lamu also, the fourth member of the sultan’s former 
insular possessions, has ceased to fly the Zanzibar flag. It 
is a small flat island lymg close to the mainland above the 
I mouth of the Ozi branch of the Tana delta, and appears to 
be now incorporated in the adjacent German territory of 
Vitu land Lamu, its capital, with a reported population 
of 15,000, has a fine harbour, formed by a long deep channel 
separating it from the ueighbourmg island of Manda. 

The Zanzibar seaboard (now more generally known as 
the Swahili coast) is a low-lymg swampy and alluvial 
region, rising gently from the sea towards the first terraced 
escarpments of the continental plateau. Owing to the 
numerous streams reaching the coast along this seaboard 
— Eovuma, Ukeredi, Umbi-Kuru, Enfiji, Eufu, Warm, 
TJmba, and others — great part of the surface consists of 
ridh alluvial soil, densely covered with a tropical vegetation 
Here the warm currents setting landwards from the Indian 
Ocean bring both moisture and heat, so that this coast has 
a tn gVtfti* temperature and heavier r ainf a ll than the Atlantic 
seaboard under the same parallels of latitude ^ Tha nk s to 
these conditions, while the climate is oppressive and malari- 
ous the vegetation is extremely luxuriant, assuming about 
the marshy deltas the aspect of an impenetrable jungle of 
mangroves, reeds, and tall grasses growmg to a height of 
12 or 14 feet. A characteristic plant is the imavdarusi or 
copal-tree of the lower Eufiji valley, which pelds the best 
gum known to commerce. Other economic plants more 
or less extensively cultivated are nee, maize, miUet, the 
cocoar-nut and oil palm, besides severd European species 
already acclimatized at Bagamoyo and other stations. But 
nearly the whole of this region is weU suited for raismg 
tropical producs such as sugar, coffee, cotton, indigo, cinna- 
mon, cloves and other spices. 

Besides Dax-es-Salaam and Pangani, surrendered to the 
Germans (see above), the chief stations and seaports, going 
northwards are Lindi, Kilwa (Quiloa), Bagamoyo, Mombasa 
(Mombas), and Malindi (M^nda). Of these Bagamoyo 
is at present the most important, as the startmg-poiat of 
travellers and traders for the interior. Here are also the 
headquarters of the French Eoman Catholic mi s si ons m 
east equatorial Afnca, with training schools, extensive 
plantations and gardens of acclimatization. Bolws Mom- 
lass *^<1 Malindi, great and flourishing emporiums under 
the Zerg empirs are now almost abandoned. This remark 
applies also to Magdoshu, the chief isolated station on the 
Somal coast belonging to Zanzibar. 

I^rom the earliest tunes of which there is any authentic record 
the whole of the seaboard from the Somal coast to an unknown 
distance sontiwards was comprised withm the dominions of the 
Zenj (Zang) potentates, who for centuries claimed and vindicated 
the title of “sovere^ of the sea." From them the seaboard 

* Mean temperature of the West and East Coasts 72® and 80° Eahr 
respectively , average annual rainfall at Zanzibar 60 mches ; at Loauda 
(Atlantic side) 86 inches ; rainfall at Zanzibar in 1859 (ezoeptional) 
170 indies. 
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itself took the name of mngii^ar,'^ the Bdlid-ez-Zenj, or “Land 
of the Zenj ” of the Arabs, a tei-m which thus corresponds to tihe 
Hmdu-bar, or “land of the Hindu," formerly apphed to the west 
coast of India on the opposite side of the intervening Arabian 
Sea. By Ibn Batata and other Arab writers the Zeiy people them- 
selves are spoken of in a general way as Mohammedan Negroes , 
and they are no doubt still represented by the semi-civili 2 ed and 
highly intelligent Mohammedan Bantus now collectively known 
as the Swahili or “coast people." Their empire began to declme 
soon after the appearance of the Portuguese m the eastern waters 
towards the close of the 15th century To them fell m rapid suc- 
cession the great cities of Kilwa with its 800 mosques (1605), 
Mombasa the “Magnificent" (1505), and soon after Malmdi and 
Magdoshu the “Immense” (Ibn Batuta). On the rums of the 
Portuguese power m the 17th century was built up that of the 
imams of Muscat, who ruled over a great part of south Arabia and 
the whole of the Zanzibar coast for over a century and a half 
down to 1856. On the death of the imam, or rather the “sayyid,” 
Said of Muscat m that year his dominions were divided between 
his two sons, the African section faUmg to Majid, who was suc- 
ceeded m 1870 by hisyounger brother Bu^h ibn Said, commonly 
known as sultan of Zanzibar He hved long enough to witness 
the recent dismemberment of his dommions, and m March 1888 
left to his son and successor, Sayyid Khalif, a mere fragment of the 
former powerftil Mohammedan empire on the East-Afacan seaboard. 
The administration of the “ten-mile zone” on the ■ma.mlaTitlj al- 
though reserved to the sultan by the Anglo-German convention of 
1886, was practiea^ surrendered to the Germans m August 1888 
when the German iJast African Company hoisted their flag jointly 
with the sultan’s at fourteen ports along this seaboard 

See J L Krapf, Travds, * 0 ., London, 1880 , Baron von der Decken, Seisen 
in O^AJrika, Leipsic, 1869, Captain R. F. Burton, Tht Lake Eegions of Cetartd 
Africa, London, 1860; EeitL Jolmston and A. H. Eeane, A/Hca ^Stanford 
series), London, ISTS , H. M. Stanley Through the JDarh Continent, London, 
lt>78 , H. H Jolmston, The Kilima~Njaro EmeAUion, London, 1SS5, Joseph 
Thomson, To the Central African Lakes, &a, London, 1881. (A. H K ) 

ZANZIBAE, capital of the island and state of the same 
name, is the largest city on the African seaboard nast to 
Alexandria and Tunis. It hes in sheltered waters, from 30 
to 40 feet deep, on the west side of the island, in 6“ 10' S 
lat , about 25 miles north-east of Bagamoyo, its port on the 
mainland. It comprises two distinct quarters, — Shangani, 
the centre of trade and residence of the sultan, and Hie 
eastern suburb occupied by the lowest classes (fishermen, 
porters, slaves, «fec.), with a total joint population estimated 
in 1887 at about 100,000. Viewed from the sea, the place 
presents a pleasant prospect with its ghttering mosques, 
palace, white houses, barracks, forts, and round towers 
But the interior is a labyrinth of narrow filthy streets, 
winding through a dense mass of hovels, a “ cesspool of 
wickedness Oriental in its appearance, Mohammedan in its 
religion, Arabian in its morals, ... a fit capital for the 
Dark Contment”^ Nevertheless Zanzibar, which is now 
regularly visited by several lines of ocean steamers, is the 
necessary centre of trade for the eastern seaboard, the 
focus of all exploring and ntussionary work for the interior, 
the portal through which civilizing infiuences have hitherto 
penetrated into the eastern section of equatorial Africa 
The imports, chiefliy raw and bleached cottons and European 
wares, were valued at £1,220,000 m 1883, the exports at 
£800,000, of which £215,000 represented ivory, £153,000 
caoutchouc, £13,000 sesame seed, £10,600 cloves. In 
1886 the port was visited by 124 vessels of 115,500 tons, 
of which 49 of 60,674 tons were Bntislu There are several 
Protestant and Boman Cathohc missions stationed in Zan- 
zibar, the health of which has been much improved by a 
recently constructed aqueduct yielding a good supply of 
pure water. 

ZARA (Slav. Zadar\ an Austrian seaport, the capital of 
Dalmatia, and the seat of a Boman Catholic archbishop 
and of a Greek bishop, lies on the Adriatic, 130 miles’ 
south-east of Trieste, opposite the islands of Ugliano and 
Pasman, from which it as separated by the narrow Channel 
of Zara. The promontory on which it stands is separated 
from the mainland by a deep moat, practically making an 

1 Masproaoimced 2!anz^m' by the local Banyans and other Indian 
traders. 

® Pro£ H. Drummond, Tro^vaal Africa, p. 5. 
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island of the site of the city. Down to 1873 Zara was 
strongly fortified ; but its ramparts have now been con- 
verted into elevat^ promenades, which command extensive 
views to seaward and to landward. Of its four old gates 
on^ the Porta Marina, incorporates the relics of a Boman 
arch, and another, the Porta di Terraferma, was designed 
by Sanmicbele. The general aspect of the town, which is 
oval m form, is thoroughly Venetian. The mam streets, 
dividing it into four quarters, are straight and wide, hut 
the side-streets are ill-paved and narrow. The chief 
interest of Zara lies m its churches, the most remarkable 
of which is the cathedral of St Anastasia, a fine Roman- 
esque basilica, founded by Doge Enrico Dandolo after the 
capture of the town in 1202 and finished m 1205. The 
churches of St Chrysogonus and St Simeon are also in 
the Romanesque style, and St Mary’s retains a fine Roman- 
esque campanile of 1105 The old octagonal church of 
St Donatus, traditionally (but m all probability erroneously) 
said to have been erected in the 9th century on the site of 
a temple of Juno, has been converted to secular purposes. 
Most of the Roman remains were used up in the construc- 
tion of the fortifications. But two squares are embellished 
with lofty marble columns , a Roman tower stands on the 
east side of the town ; and some remains of a Roman aque- 
duct may be seen outside the ramparts. Among the other 
chief buildings are the Loggia del Comune, rebuilt m 1565, 
containing a pubhc library of 34,000 volumes j the old 
pakce of the priors, now the governor’s residence; and 
the episcopal palace. The harbour, to the north-east of 
the town, is safe and spacious, and it is annually entered 
by about 1200 vessels, of 185,000 tons, mainly engaged in 
the coastmg trade. The chief mdustry is the preparation 
of maraschmo, made from the marasco, or wdd cherry, 
which covers the hills of Dalmatia. About 340,000 bottles 
of tbia hqueur are exported annually- Glass-making and 
fishing are also carried on The population of the town 
in 1881 was 11,861, of the commune 24,636. Almost 
all of these are of Italian descent, and Italian is practic- 
ally the only language spoken in the town. 

The foundation of Zara is ascribed by tradition to the LibumL 
In the early days of the Roman empire it became a flourishing 
Roman colony under the name of Jadera, subsequently changed to 
Diadora, It remained muted with the Eastern empire do^m to 
about the year 1000, when it sought the Yenetian protection. For 
the next four centuries it was a bone of contention between Yemce 
and Hungary, changmg hands repeatedly. It was occupied by the 
Hungarians at the end of the 12ui century, but was re-eaptuxed by 
the Venetians m 1202, with the aid of French crusaders on their 
way to the Holy Land. In 1409 it was finally purchased from 
Hungary by Hie island republic for 100,000 ducats. In 1792 it 
passed, with Yemce, into the possession of Austria. From 1809 to 
1813 it belonged to Prance. 

About 15 miles to the south-east lies Zara Yecchia, or Old Zara, 
an insi^uficant villagB on the site of Biograd CWkite Town), formerly 
the residence of the Croatian kmgs, but destroyed dunug the 
Hungarian-Yenetian wars 

Comp Zara, e suoi Lintomi (Zosa, iSiS), sad Notize Stortche iUUa CUiidt Zara 
(Zara, 1883), Ixith by Angelo ifonL 

ZARAGOZA, or Sabagossa, an inland province of 
Spam, one of the three mto which Aragon is now divided, 
IS bounded on the N.E and E. by Huesca, Lerida, and 
Tarragona, on the S by Teruel and Guadalajara, and on 
the W. by Sona and Navarre ; the area is 6607 square 
miles. It belongs wholly to the basin of the Ebro, by 
which river it is traversed from north-west to south-east. 
The mam valley is bounded on the S-W. by the Sierra de 
Moncayo, which reaches a maximum elevation — ^the highest 
in the province — of 7700 feet, and is continued in a south- 
easterly direction by the lower sierras of La Virgen and 
Vicorj on the north-west are the spurs of the Pj^enees. 
The principal tributaries of the Ebro within the province 
are the Jaldn, Huerva, and Aguas on the right and the 
Arva and Gfillego on the left ; the Aragon also, which flows 
I principally through Navarre, has part of its course in th? 
' XXIV. — 97 
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nortli of tMs province. At its lowest point, where the 
Ebro quits it, Zaragoza is only lOo feet above sea-level. 
Tlie soil is in its level portions comparatively fertile, the 
chief productions being wheat, rye, barley, oats, hemp, flax, 
oil, and wine. Silkworms are bred ^ and on tbe higher 
grounds sheep are reared. There are considerable forests 
on the lower mountain slopes. Zaragoza has no manufac- 
tures of importance. The province is traversed by the Ebro 
Talley Railway, which connects Miranda on the northern 
line with Lerida, Barcelona, and Tarragona, and has a 
branch to Huesca ; it also has commnnication with Madrid; 
and there are local lines to Gariiiena (south-west from 
Zaragoza) and to Puebla de Hijar (along tbe right bank of 
the Ebro). The Aragon Canal, originally intended to con- 
nect the Mediterranean with the Atlantic, is open from 
Tudela (El Bocal) to a point below Zaragoza. There are 
1.3 partidos judiciales and 313 ayuntamientos ; of these 
only Calatayud (11,513) and Zaragoza (see below) have 
more than 1 0,000 inhabitants. The total population of the 
province in 1877 was 400,587. 

ZARAGOZA, capital of the above ijrovince, formerly 
capital of the kingdom of Aragon, lies at a height of 600 
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feet above sea-level, on a rich plain on the right bank of 
the Ebro, just above its confluence with the Huerva, 212 
miles by rail to the north-east of Madrid. The river is 
here crossed by a fine stone bridge of seven arches, erected 
in 1437, and another bridge — of iron — much neMed for 
the convenience of through railway trafiSc, is projected. 
Seen from a distance, the city with its numerous domes and 
towers has an imposing appearance, which it hardly main- 
tains on a nearer approach. The older streets are narrow, 
gloomy, and ill paved ; the massive buildings formerly in- 
habited by the Aragonese nobility are either in mins or 
turned into wood-stores and granaries ; and an. air of poverty 
and decay pervades the whole town. By the river side 
there are public walks and avenues of poplar. The two most 
important buildings of Zaragoza are its cathedrals, in each 
of which the chapter resides alternately for six months. 
La Seo (“The See^') is the older of the two, dating chiefly 
from the 14th century; its prevailing style is Gothic, 
but the oldest portion, the lower portion of the apse, is 
Byzantine, and the fa5ade is of the Late Pseudo-Glassical 
style, by which so many churches in Spain have. been dis- 
figured. The Iglesia Metropolitana del Pilar is the larger 
and more modern building, dating only from the latter.,! 
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half of the 17th century ; it was built after designs by 
Herrera el Mozo, and owes its name to one of the most 
venerated objects in Sj>ain, the “ pillar ” of jasper on which 
the Virgin is said to have alighted when she manifested 
herself to Santiago as he passed through Zaragoza. It 
has no architectural merit ; externally its most conspicuous 
features are its domes, which are decorated with rows of 
green, yellow, and white glazed tiles. The church of San 
Pablo dates mainly from the 13th century. Adjoining the 
church of San Felipe is the Torre Hueva, an octangular 
clock tower in diapered brickwork, dating from 1604 ; it 
leans some 9 or 10 feet from the perpendicular, owing to 
faulty foundations. Among other conspicuous public build- 
ings are the municipal buildings, the exchange (Lonja), 
and the civil and military hospitals, which are among the 
largest in Spain. The university was founded in 1474, 
but its history has not been brilliant. To the west of the 
town is the Aljaferia or old citadel, an irregular pile origin- 
ally built as a palace by the Moors and also used as such 
by its Christian owners. It was afterwards assigned by 
Ferdinand and Isabella to the Inquisition, and has since 
been used as barracks, a military hospital, and a prison ; 
it is now unoccupied and falling into decay. The chief 
manufactures of Zaragoza are silk, woollen cloth, leather, 
saltpetre, soap, and chocolate ; and there is considerable 
trade in agricnitnral produce, and in wine and s^Jirits. 
The population of the town in 1877 was 84,675. 

Zaragoza, the Celtiberian Salduba, was colonized at the close of 
the Cantabrian "War (25 b.c.) by Angi-istus, who gave it his own 
n^.Tnp, Gamrm Azigusta, or Osesaraugusta. It was a colonia 
immunis and the seat of a conventus jmidicus. Ro remains of 
the ancient city have been preserved. It was taken by tile Goths 
abont 466 and in 712 by the Moors. In 1118 it was recovered by 
Alonso el Batallador of Aragon after a siege of five years, during 
which the defenders were reduced by famine to the direst straits. 
In 1710 Stanhope defeated the Irench under Philip V. not far from 
the town. fOie most memorable recent events in the history of 
Zaragoza are those which took place during the Napoleonic invasion. 
In 1808 the citizens rose against the F rench, and, under the c ommand 
of Palafox {q.v.), defended the town for two months. The first 
siege was raised on 15th August ISOS ; but the respite then gained 
was not made use of to strengthen the defences, and, ivlien the 
enemy renewed theii- attack in greater force in December, the place 
was compelled to surrender {20th February 1809), after losing in all 
nearly 60,000 men. 

ZAELINO, Giosbffe or Giuseppe (1517-1590),^ musi- 
cal theorist, snrnamed from his birthplace, Zaelinus 
Clodiensis, was born at Ghioggia, Yenetia, in 1517. 
Studying in his youth for the church, he was admitted to 
the minor orders in 1639 and ordained deqcon in 1541 at 
Venice ; but he soon devoted himself entirely to the study 
of music under the guidance of Adrian Willaert, then choir- 
master at St Mark’s. Willaert, dying in 1562, was suc- 
ceeded by Cipriano di Bore, on whose removal to Parma in 
1565 Zarlino was elected choir-master. Though now re- 
membered chiefly as a theorist, it is evident that he must 
have been famous both as a practical musician and as a 
composer; for, notwithstanding the limited number of his 
printed; works, consisting of a volume entitled Modtdationes 
Sex Foffwm (Venice, 1566), and a few motets and madrigals 
scattered through the collections of Scotto and other con- 
temporary publ^hers, he both produced and superintended 
the public performance of some important pieces in the 
service of the republic. First among these was the music 
written to celebrate the battle of Lepanto (Tth October 
1571). Again, when Henry III, of France passed through 
Venice on Ms return from Poland in 1074, Zarlino directed 
on board the “ Bucentaur ” the performance of an ode for 
which he himself had composed the music, to verses supplied 
by Rocco Benedetti and Oornelio Frangipani. The ode 


^ Barney and Hawkins place Zarliuo’s birth in 1540, .and liis death 
in 1590. GafS gives the trae dates. Zarlino himself tells us that he 
was ordained deacon in 1541. 
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•was followed by a solemn service in St Mark’s, in which 
Zarlino’s music formed a prominent feature, and the festival 
concluded with the representation of a dramatic piece 
entitled Orfeo composed by Zarhno. "When the church of 
S. Maria della Salute was founded in 1577 to commemo- 
rate the plague, he composed a solemn mass for the occa- 
sion Not one of these works is now known to be in 
existence , the only example we possess of Zarlino’s com- 
positions on a grand scale is a MS mass for four voices, 
in the library of the Philharmomc Lyceum at Bologna. 
He died at Venice on 14th February 1590. 

Fortunately for the science of music, Zai’liuo’a theoretical writings 
have all been pi-eserved. Though he was by no means free from 
certain visionary ideas concemmg the transcendental powers of 
music, in which the theorists of the 16th centuiy dehghted, Zarhno 
was, in practical knowledge and intelhgent application of scientifio 
truth to the development of art, immeasuraoly in advance of the 
age m which he hved His clear insight into the mathematical 
foundation of the scale placed him in direct antagonism to the 
leaders of the school of the Eenaissance, which, with Vincenzo Galilei 
at its head, hlindly followed the mistaken reasoning of Boetius 
(see vol xvii. p 80), and adhered as a matter of principle to the 
Pythagorean section of the canon This diflferenee of opinion, occur- 
ring at a critical penod m the development of art, made Zarhno 
many bitter enemies , but he steadily maintained his prmciples in 
temperate and unanswerable argument , and his theory m now 
accepted as the basis of modem art, while that of his opponents is 
utterly discarded. 

Zarlmo’s first theoretical work was the Miiviimx Armoniehe 
(Vemce, 1 558 , reprmted 1562 and 1578) This was followed by the 
Dimostratiom Armonu^e (Venice, 1571 , r^nnted 1673) and by 
the SoppliTnenh MmnmH ^Venice, 1588). Finally, in a complete 
edition of his works published shortly before his death Zarlino 
repnnted these three treatises, accompanied by a Tract on Patience, 
a. Discourse on the True Date of the Crucifixion of Our Lard, an essay 
on The Origin of the Capuchins, and the Resolution of Some Doubts 
Oonceming the Correction of the Julian Calendar (Venice, 1689) ^ 

The Istitutioni and Dimostratiom Armoniehe deal, lihe most other 
theoretical works of the penod, ivith the whole science of music as 
it was understood m the 16th century. The earlier chapters, treat- 
ing chiefly of the anthmetical foimdations of the science, ditfer 
but httle in their Ime of argument from the principles Itud down 
by Pietro Aron, Zacconi, and other early writers of the Boelnan 
school ; hut in bk u, of the Istitutioni Zarlmo boldly attacks the 
false OT^m of tonality to which the proportions of the Pythagorean 
tetrachord, if strictly carried out in practice, must mevitahly lead. 
The fact that so far as can now he ascertained, they never were 
strictly earned out in the Italian mediieval schools, at least after 
the invention of connterpomt, in no wise diminishes the force of 
the reformer’s argument The pomt at issue was, that neither 
in the polyphonic school, in which Zarlmo was educated, nor in the 
later monodic school, of which his recalcitrant pupil, Vincenzo 
Gahlei, was the most redoubtable champion, could those proportions 
he tolerated in practice, however attractive they might he to the 
theorist in them mathematical aspect. So persistently does the 
human ear rebel agamst the division of the tetrachord into two 
greater tones and a leimma or hemitone, as represented by the 
fractions f, ^bat, eentunea before the possibility of recon- 
ciling the demands of the ear with those of exact science was satis- 
factonly demonstrated, the Anstoxenian school advocated the use 
of an empincal scale, sounding pleasant to the sense, m preference 
to an nnpleasing tonality founded upon immutable proportions. 
Didymns, wntmg m the year 60, made the first step towards estah- 
lislimg Hus pleasant-BOimdmg scale upon a mathematical basis, by 
the diaiovery of the lesser tone ; hut unhappily he placed it m a 
false position below the greater tone Claudius Ptolemy (180) recti- 
fied tins error, and m tne so-called syntonous or intense diatonic 
sofide reduced the proportions of his tetrachord to f , — t.e , 

the greater tone, lesser tone, and diatonic semitone of modem 
music.* Ptolemy set forth this system as one of eight possible 
forms of the diatonic scale But Zarlmo u?icompromi8ingly de- 
clared that the syntonous or intense diatonic scale was the only 
form that could reasonably he sung ; and in proof of its perfection 
he exhibited the exact arrangement of its varions diatonic intervals, 
to the fifth mclnsiv^ in every part of the diapason or octave. The 
proportions are precisely those now universally accepted in the 


1 Amhros mentions an edition of the Istitutioni dated 1657, and 
one of the Bimostraiumi dated 1662. The present writer has never 
met with eitha: 

* We have given the fiwrtions in the order in which they occur m 
the modem system. Ptolemy, following the mvarinble Greek method, 
placed them thus — l» lAr* This, houever, made no difference in 
tile actual proportions. 
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extern called “just intonation.” But this ^stem is practicable 
only by the voice and instruments of the violin class. For keyed 
or fretted instraraents a compromise is indispensable To meet 
this exigency, Zarlino proposed that for the lute the octave should 
he divided into twelve equal semitones ; and after centuries of dis 
cussion this system of “equal temperament” has, withm the last 
thirty-five yearn, been universally adopted as the best attainable 
for keyed mstrumeuts of every descnption * 

Again, Zarlmo was in advance of nis age m his classification of 
the ecclesiastical modes. These scales were not, as is vnlgaily sup- 
posed, wholly abolished m favour of our modem tonality m tlie 
17th century. Eight of them, it is true, fell into disuse ; but the 
mediseval Ionian and Hypo-ionian modes are absolutely identical 
with the modem natural scale of C ; and the .ffiolian and Hj^io- 
seolian modes differ from our minor scale, not m constitution, but in 
tieatment only Medieeval composers, however, remrded the Ionian 
mode as the least perfect of the senes and placed it last m ordei. 
Zarhno thought differently and made it the first mode, ebangmg 
all the others to accord with it. Hm numerical table, theiefoie, 
differs from all others made before or since, propbetieally assigning 
the place of honour to the one ancient scale now recognized as the 
foundation of the modem tonal system. 

These innovations were violentiy opposed by the apostles of the 
monodio school Vmcenzo Gahlei led the attack in a tract entitled 
Dmorso Intorno alle Opere di Messer Otoxfe Zarlino, and followed 
it up m his famous Dialogo, defending the Pythagorean system 
m ve^ unmeasured lan^ge It was in answer to these stnetures 
that Zarlino published his Sopplementi 

ZEA. See Ceos. 

ZEALAND, or Sjaelland, tlie largest and most easterly 
island of Deisilark is separated from Fiinen on the 
■west by the Great Belt and from Sweden on the east by 
the Sound , its greatest length from north to south is 81 
miles, its breadth 65, and its area 2636 square miles.'* Its 
surface is for the most part undulating, but on the whole 
little above sea-level, the highest elevations are in the 
south-east, where Cretaceous hills (the oldest geological 
formation on the island) reach heights of upwards of 350 
feet The coast is indented by numerous deep bays and 
fjords . the Ise fjord in the north in particular, -with its 
branches the Roeskilde fjord on the east and the Lamme 
fjord on the west, penetrates inland for about 40 miles. 
There are no rivers of importance ; but several large lakes, 
the most considerable being Arre and Esrom, occur in the 
north-east The soil is fertile and produces grain, especi- 
ally rye and barley, in great abundance, as well as potatoes 
and other vegetables, and fruit Agriculture and cattle- 
raising, along -with some fishing, are the leading occupa- 
tions of the irdiabitants ; linen is almost the only article of 
domestic industry. The population in 1880 was 610,000. 
The principal towns, besides CJopenhagen (qv.), the 
capital (234,850 inhabitants in 1880), are Roeskilde 
(5893), formerly the capital and still the see of the primate; 
Elsinore (8978); Slagelse (6076), a great agricultural 
centre; Soro (1464), formerly the seat of a university and 
still educationally important ; and Korsor (3954), the port 
for mail steamers to the mabiland, connected by rail with 
Soro, Koeskilde, and Copenhagen. 

ZEALAND, the most westerly provmce of Holland, is 
hounded on the north by South Holland, on the east by 
North Brabant and Belgium, on the south-east and south 
by Belgium, and on the west by the North Sea. Its area 
is 689 square miles, the greater part of which consists of 
the islands Schouwen, Duiveland, St Philipsland, Tholen, 
North, South, and East Beveland, Wolfaartsdyk, and Wal- 
cheren. The greater part of the surface is below searlevel. 
The westward coasts of Schouwen and Walcheren are 
partly sheltered by dunes; but the pro-vince is mainly 

® It was first used in France, for the organ, in 1836 ; in England, 
for the pianoforte m 1846 and for the organ in 1854. Bach had 
advocat^ it in Germany a century earlier ; Tmt it was not generally 
adopted. 

* The provmce of Zealand and Moen, which includes the island of 
Bamso as well as that of Moen, has on area of 2828 sq'oare miles and 
a population of 721,703 ; the “ stift ” or hisliopriQ of Zealand indndea 
also the island of Bornholm. 
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dependent for protection from tlie sea on its artificial 
dykes, wkich have a total length of 300 miles, and on the 
repair of wliicli upwards of ^80,000 is spent annually. 
The soil consists of a fertile sea clay (see voL xiL p. 62), 
which specially favours the production of wheat ; much rye 
is also cultivated, as well as barley (for malting), beans and 
pease, flax, and madder. Cattle and swine are reared, and 
dairy produce is largely exported j but the sheep of the 
province are small and their wool indifferent. The indus- 
tries (linen, yarn-spinning, distilling, brewing, salt-refining, 
shipbuilding) are comparatively unimportant. The in- 
habitants, who still retain many quaint and archaic 
peculiarities of manner and dress, speak the variety of 
Dutch known as Low Frankish (see voL xii. jp. 84). The 
capital is Middelburg (population 16,378 in 1887), in 
Waicheren, where also is Flushing (12,005). The total 
population of the province in 1887 ivas 198,567. 

ZEBRA. In the article House (voL xii. p. 175) the 
general zoological and anatomical characters of the genus 
Mqiciis, and its relationship to other animals, were fully 
described. Among the existing species mention was made 
of certain forms distinguished from the rest by the peculiar 
coloration, being marked by conspicuous dark stripes on 
a lighter ground, and by their exclusively African habitat. 
These are the QuagO-I (see voL xx. p. 146) and two, if 
not three, distinct species to which the name zebra is com- 
monly applied. The animal of this group which 'was first 
known to Europeans, and was formerly considered the 
most common, is the True Zebra {Bqum zehra, Linn,), 
sometimes called the Mountain Zebra. It inhabits the 
mountainous regions of the Cape Colony j but now, owing 
to the advances of civilized man into its somewhat restricted 
range, it has become very scarce, and is even, like ife ally 
the qnagga, threatened with extermination at no distant 
date. The second species, Bnrcheli’s Zebra {Eqmts hureh- 
dlij Gray), still roams in large herds over the plains^ to 
the north of the Orange river, but in yearly diminishing 
numbers. Both species are subject to considerable indi- 
vidual variations in marking, but the following are the 
principal characters by which they can be distinguished, 

JEquiis zebra is the smaller of the two (about 4 feet high at the 
shoulders), and has longer ears, a tail more scantily clothed with 



hair) and a shorter mane. The general ground colour is white, 
and the stripes are black; the lower part of the face is bright 
brown. With the exception of the abdomen and the inside of the 
thighs, the whole of the surface is covered with stripes, the 1^ 
having narrow transverse bans reaching quite to the hoofs, and 
the base of the tail being also barred. The outsides of the eai^ 
have a white tip and a broad black mark occupying the greater 
part of the surface, but are white at the base. Perhaps the most 


constant and obvious distinction between this species and the next 
is the arrangement of the stripes on the hinder part of the back, 
where there are a number of short transverse bands reaching to 
the median longitudinal dorsal stripe, and unconnected with the 
uppermost of the broad stripes which pass obliquely across the 
haunch from the flanks towards the root of the tail. There is often 
a median longitudinal stripe under the chest. 

JSbuMS hurehdli is a rather larger and more robust animal, with 
smaller ears, a longer mane, and fuller tail. The general ground 
colour of the body is pale yellowish brown, the limbs nearly white, 
the stripes dark brown or black. In the typical form they do not 
extend on to the limbs or the tail ; but there is a great variation in 
this respect, even in animals of the same herd, some being sti'iped 
q^uite down to the hoofs (this form has been named E. chaptmnni). 



Fig. 2.— Burchell’s zebra {E. burchelli)- 


There is a strongly marked median longitudinal ventral black 
stripe, to which the loiver ends of the transverse side stripes are 
usually united, but the dorsal stripe (also strongly marked) is com- 
pletely isolated in its posterior half, and the uppermost of the 
broad haunch stripes runs nearly parallel to it. A much larger 
proportion of the ears is white than in the other species. In the 
middlp. of the wide intervals betiveeii the broad black stripes of 
the flanks and haunches fainter stripes are generally seen. 

E. grsmji . — Under this name a zebra has lately been described 
which was sent in 1882 to Paris from the Galla country, lying to 
the south of Abyssinia, the most northern locality in which zebras 
have hitherto been met with. In most of its characters it resembles 
E. zebra, but the stripes are finer and more numerous than in the 
typical examples of that species, and it has a strong, black, and 
isolated dorsal stripe. Considering the great variations that are 
met with in the markings of animals of this group, it is doubtful 
whether the aberrant characters of this individual are sufficient to 
separate it speeifically from the true zebra of South Africa. The 
question mil be cleared up when any complete scientific examina- 
tion has been made of other specimens, and also of the zebras which 
are known to exist in the neighboui’hood of Lake PTyanza, and 
which are apparently of the same form. It is curious that the most 
northern and the most southern of the districts inhabited by zebras 
both contain identical or closely allied species, while the interme- 
diate territory is occupied by a totally different form, B. hwclielU, 
It should be mentioned that the last-named animal is generally 
spoken of as the “quagga ” by colonists and hunters. Its flesh is 
relished by the natives as food, and its hide is very valuable for 
leather. Although the many attempts that have been made to 
break in and train zebras for riding or driving have sometimes 
been rewarded with partial success, the animal has never been 
domesricated in the true sense of the word. CW. H. F.) 

ZEBULTJN (p753|), one of the twelve tribes of Israel, 
derived, according to Gen, xxx. 20, from the sixth son of 
Leah- The verse offers two etymologies of the name, from 
the roots give,” and ZBL, “inhabit.” The form 

ZafiovXcav (LSX.), with 6 in the last syllable, agrees with 
the vocalization of the adjective “ Zebulouite.” The 
country of Zebulun lay in the fertile hilly conntry to the 
north of the plain of Jezxeel, which forms the first step 
towards the mountains of .^her and Haphtali, and in- 
{dnded the goodly upland plain of Battauf. The descrip- 
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tdon of its boTindaries in Josh. xix. 10 sq. contains few 
names that can be identified with any certainty • Chisloth- 
tabor is apparently the modem IksSl, a little to the west 
of Tabor, Daberath the modem Dabtirlya, at the foot of 
Tabor, Ciath-hepher (A.Y. Gittah-hepher) the village of 
Al-Medihed, and Remmon Rumm&na. Thus the eastern 
boundary laid down m Conder and Kitchener’s reduced 
Ordnance Survey map comes too near the Lake of Tibenas. 
The west boundary is not defined m Josh, xix., but diould 
agree with the somewhat vague east boundary of Asher in 
verse 27. At one period Zebulun must have reached the 
sea and bordered on Phoenician territory (Gen. tIit, 13, 
Dent, xxzni. 18, 19). In the latter passage allusion is 
made to a feast upon a sacred mountain (Mount Tabor ?) 
held by Zebulun and Issadhar in common, and to the 
wealth these tribes derived from commerce by sea. Zebulun 
had a chief part in the war with Sisera (Jud. iv. 6) j it 
furnished one of the judges, Elon the Zebulonite (Jud. xii. 
11, 12) , and the prophet Jonah, who foretold the victories 
of Jeroboam II., came from the town of Gath-hepher (2 
Kings ziv. 26). The captivity of the northern tribes under 
Tiglath Pdeser (2 Kin^ xv. 29) appears to have mcluded 
Zebulun (Isa ix. 1 [viii. 23]) Ifazareth lay within the 
territory of Zebulun, but is not mentioned in the Old 
Testament 

ZEOHARIAE, son of Berechiah, son of Iddo, or by con- 
traction son of Iddo, appeared as a prophet in Jeni^em 
along with {q.v ), m the second year of Darius 

Hystaspes (520 b.c ), to warn and encourage the Jews to 
address themselves at length to the restoration of the 
temples, which, since their return from exile eighteen years 
before, had lam unaccomplished, less through want of zeal 
than through the pressure of unfavourable circumstances 
Supported by the prophets, Zembbabel and Joshua set 
about the work, and the elders of Judah built and the 
work went forward (Ezra v. 1 sq., vi. 14). The first eight 
chapters of the book of Zechari^ exactly fit into this his- 
torical setting. They are divided by precise chronologi<»l 
headings into three sections, — (a) chap, i 1-6, in the ei^th 
month of the second year of Darius, (&) chap. i. 7-vi 16, 
on the twenty-fourth day of the eleventh month of the 
same year; (c) chap. vii.-viil, on the fourth day of the 
ninth month of the fourth year of Darius, The first sec- 
tion IS a preface contaimng exhortation in general terms. 
The main section is the second, containing a series of night 
visions, the significant features of which are pointed out 
by an angel who stands by the prophet and answers his 
questions. 

L 7-17 The divine chariots and horses that make the round of 
the world by Jehovah’s orders return to the heavenly palace and 
report that there is still no movement among the nations, no sign 
of the Messianic cnais. Seventy years have passed, and Zion and 
the cities of Judah stDl mourn. Sad news 1 But Jehovah gives a 
comfortable assurance of His gradous return to Jerusalem and the 
rebuilding of His temple. 

i 18-21 (Heb. ii. 1-4) Pour horns, representing the hostile 
world-power that oppresses Israel and Jerusalem, are routed by four 
smitha 

11 . 1-13 (Heb h. 6-17) The new Jerusalem is laid out with the 
measunnglme. It is to have no walls, that its population may not 
be kmiteo, and it needs none, for Jehovah is its protection. The 
catastrophe of the nations is near to come ; then the exiles of Zion 
shall stream hack from all quarters, the converted heathen shad 
jom them, Jehovah Himself will dweU in the midst of them, even 
now He stirs Himself from His holy habitation. 

ill. 1-10. The high pnest Joshua is accused before Jehovah by 
Satan, but is acquitted and given rule iu Jehovah’s house and eourt^ 
with tbe right of access to Jehovah iu priestly intercession. The 
restoration of the temple and its service is a pledge of still higher 
things. The pronuseu “branch” (or “shoot,” riDV), the Messiah, 
will come: is., the Persian lordslup has au end; the national ku^- 
dom is restored in its old splendour ; and a time of general felidiy 
dawns, when every man shad sit happy under his vine and under 
his fig tree. As by rights the Messianic kingdom should fodow 
inunediatdy on the exde, it is probable that the prophet designs to 


hint in a guarded way that Zerubhahel, who m ad other places is 
mentioned along with Joshua, is on the point of ascending the 
throne of his ancestor David The jewel with seven facets is 
already there, only the inscription has still to be engraved on it 
(ui. 9). The charges brought against the high pnest consist simply 
in the obstacles that have nitherto impeded the restoration of the 
temple and its service , and in like manner the guilt of the land 
(lu. 9) is simply the still continuing domination of foreigners 

IV. 1-14. Beside a hghted golden candlestick of seven branches 
stand two ohve trees — Zeruhbabel and Joshua, the two anointed 
ones — speciaUy watched over by Hun whose seven eyes run through 
the whole earth. This explanation of the vision is separated from 
the description by an animated dialogue, not quite clear m its 
expre^ou, m which it is said that the mountain of obstacles shall 
disappear before Zenibbabel, and that, havmg began the huildmg of 
the temple, he shad also bring it to an end m spite of those who 
now mo^ at the day of small beginnmgs. 

v. 1-4 A written roll flies over the Holy Land , this is a con- 
crete representation of the curse which in future will fidl of itself 
on all crime, so that, e ^ , no man who has suffered theft wtil have 
occasion himself to pronounce a curse against the thief Jud. 
xviL 2). 

V. 5-11. GuOt, personified as a woman, is cast into an epha- 
measure with a heavy hd and carried from Judah to Chaldsea, where 
it IB to have its home for the future. 

VL 1-8. The divine teams, four m number, again traverse the 
world toward the four wmds, to execute Jehovah’s commands. 
That which goes northward is charged to wreak His anger on the 
north count^ The senes of visions has now reach^ its close, 
returning to its startang-pomt in l 7 sg^. 

An appendix follows (vt 9-16). Jews from Babylon have brought 
gold and silver to Jerusalem ; of these the proMet must make a 
crown designed for the “branch ” who is to build Jehovah’s house 
and sit king on the throne, hut retain a good understanding with 
the high priest. Zeruhbabel is certainly meant here, and, if the 
received text names Joriiua instead of him (vi. 11), this is only a 
correction, made for reasons easy to understand, but which breaks 
the context and destroys the sense and the reference of “them 
both” m verse 18. 

The third section (chaps, vii -viii.), dated from the fourth 
year of Darius, contains an inquiry -whether the fast days 
that arose in the capti-vity are still to he observed, with a 
comforting and encouraging reply of the prophet 

ThuB throughout the first eight chapters the scene is 
Jerusalem in the early part of ihe reign of Darius. Zerub- 
babel and Joshua, the pnnce and the priest, are the leaders 
of the community. But, while the spiritual head is in 
office, the authority of the civil head is rather moral than 
offici^ and is not so much actual as hoped for. The great 
concern of the time and -(he chief practical theme of these 
chapters is the building of the temple, but its restoration 
is only the earnest of greater things to follow, -viz., the 
glorious restoration of David’s kingdom. The horizon of 
these prophecies is everywhere limited by -the narrow con- 
ditions of the time, and their aim is clearly seen. The 
■visions hardly veil the thought, and the mode of expression 
is usually simple, except in the Messianic pass^es, where 
the tortuousne® and obscurity are perhaps intentionaL 
Noteworthy is the affinity between some notions evidently 
not framed by the prophet himself and the prologue to 
Job, — ^the heavenly hosts that wander through the earth 
and bring back their report to Jeho^h’s throne, the figure 
of Satan, the id^ that sufferiug and calamity axe evidences 
of guilt and of accusations presented before God. 

Passing from chaps. L-viiL to chaps, ix. we at once 
feel ourselves transported into a different world. 

Jehovah’s word is accompbshed on Syria-Pbrnnida and Phihstia ; 
and then the Messianic kingdom begins m Zion, and the Israehtes 
detamed among the heathen, Judah and Ephraim combineiL receive 
a part in it. 'Hie toight of the sons of Ja-van is broken in battle 
against this kingdom loh. ix.). Aiter an mtennezzo of three verses 
(x, 1-S : “ Ask ram of Jehovah, not of the diviners”) a second and 
quite analogous Messianic prophecy foUovra. The foreign tyrants 
fell , the lordship of Assyna and Egypt has an end ; the autonomy 
and martial power of the nation are r^tored. The scattered exiles 
return as citizens of the new theocracy, all obstacles in their way 
paating asunder as when the waves of the Red Sea gave pa^^ to 
Israd at the founding of the old theocracy (x. 3-12). Again tiiere 
is an interlude of three -verses (xn 1-8) : fire seizes the cedars of 
Lebanon and the oaks of Bashmi, whi<^ the labbina refer to tho 
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bunung of tlie sanctuary of Jerusalem.^ The difficult passage about 
the shepherds follows. . , . « , i. i 

The shepherds (rulers) of the nation make their flock an article 
of trade and treat the sheep as sheep for the shambles Therefore 
the inhabited world shall fall a sacntice to the tyranny of its kings, 
while Israel is deUvered to a shepherd who feeds the sheep for those 
who Triftkft a trade of the flock (INSH xl 7, 11 = “ they that 

sell them," ver 6) and enters on his office with two staves, “ Favour ” 
and “ Umon." He destroys *' the three shepherds " in one rnont^ 
but is soon weary of his flock and the flock of luiu. He breaks the 
staff “Favour,” tc , the covenant of peace with the nations, and 
asks the traders for his hire. Receiving thirty pieces of alyer, ha 
casts it into the temple treasury and breaks the staff ‘ Union 
lA, the brotherhood between Judah and Israel He is succeeded 
by a foolish shepherd, who neglects hia flock and lets it go to mm 
At length Jehovah intervenes , the foolish shepherd falls by the 
sword ; two-thirds of the people pensh with him in the Messianic 
crisis, but the remnant of one-third forms the seed of the new 
theocracy (xL 4-17 taken with xiin 7-9, accordmg to the necessary 
transposition proposed by Ewald). All this must he an aUe^ry of 
past events, the time present to the author and his hopes for the 
future beginning only at xL 17, xui. 7-9 The general situabonis 
clear ; foreign kings govern Israel through nativ e pnnces. uffie 
details cannot be explamed in the abseni^ of information as to the ; 
date and historical coarse of the events described by the mophet ^ 
in allegorical form. Bat those who seek to escape this dimply, i 
by supposmg that the word of the prophet was unintelligible to 
his contemporaries, and gained a troe meaning only in its Ifw 
Testament folfilment,^ must forget that in Zech, xi, 9 the 
shepherd wearies of hm offlce and abandons the flock, while in the 
Hew Testament the shepherd gives his life for the sheep, and that 
la ^h. XU 12, 13 the price m paid to the shepherd, but in the 
New Testament to the traitor. 

Chap. presents a third variation on the Messianic promise. 
All heathendom is gathered together against Jerusalem and T«nshes 
there. Jehovah first gives victory to the countryfolk of Judah 
and then they rescue the capitaL After this triumph the noblest 
houses of Jemsalem hold, each hy itselfi a great lamentation over a 
mariyr** whom they have pierced” (or “ whom men have pierced ”). 
In xiL 10 followed by cannot be right. If JIR he deleted, 
we may read but not which is not Hebrew. 

Yet it is very douhtM if the deletion, of Hit is j^tifiable or suffi- 
cient. It is taken for granted that the readers will know who the 
martyr is, and the exegesis of the church applies the passage to out 
Z iOrd. Chap. Tiii- 1-3 Is a contmnarion of chap, xiu ; the dawn of 
the day of salvation is accompanied hy a gen^ pnr^g away of 
idolatry and the pnthnafMm of &]^ prophets. Yet a iborth. varia- 
tion of the picture of the incoming of the Messianic delirorance is 
given in chap. :riv. The Wthen gather against Jemsalem and 
mke the city, bat do not utterly diarimy the inhabitant Then 
Jehovah, at a time known only to BBmaelf, shall appear with ^ His 
saints on Mount Ohrat and destroy the h^then m battle, while the 
men o{| Jerusalem take lef^e in their terror in the great cleft that 
opens ^ere J^ovah sets His foot. Now the new era be^ns, and 
even the heathen do homage to Jehovah by bringing due tribute 
to the soaual fwt of tabozmclea All in Jemsalem is holy down 
to the bells on the hmses and the cooking-pots. 

Th(^ is a stdHng contiasl; between chaps. i.-ynl and 
ehaiMk ixl-xiv. The formeif pFophe<gr is clos^y tied to the 
sitaatioa arui wants of ^e conmninity of Jerasaleui in tibe 
second year of Datins I, and all &at it aims at arises out 
of the necessities of the time^ and is of a practice smd 
possible kind — ^the restoiatioii of the temple and perhaps 
the elevation of Zernbbabel to the throne of David. The 
latter chapters, on the other hand, soar far above tiie field 
of reality; the historical situation from wM^ they start 
can hwdly be recijgmzed ; and the future hope has veiy 
little conneadon wii£ the present. The fundamental differ- 
ence between the two parts of the book lies, not in the 
subject but in the nature of the prophecy, — ^in the first part 
reabbtie and almost prosaic, in the second vague and 
faufetstic. There are corresponding differences in style 
and speech; and it is particttiarly to be noted that, whde 
the sUpOTScriptions in the first part name the author and 
give the data of eadh orade with precision, those in the 
second part (lx, I, 3di I) are without name or date. That 
irath peuds da not belong to the same author must be ad- 

1 See Y7figenscil, /Soto, p. 927 ; LIghtfoot, on Matt. ixvL S. 

'» Matt, xxvii. 8-10 ; op. f, D, Thed., 1878, p 471 


mitted But most recent critics make the second part the 
older. Chaps. ix.-xi. are ascribed to a contemporary of 
Amos and Hosea, about the middle of the 8th century n o , 
because Ephraun is mentioned as well as Judah, and 
Assyria along with Egypt (x. 10), while the neighbours of 
Israel appear in ix. 1 sq. m the same way as in Amos 
i.-h. That chaps xii-xiv. are also pre-exihc is held to 
appear especially in the attack on idolatry and lying pro- 
phecy (xuL 1-6); but, as this prophecy speaks only of Judah 
and Jerusalem, it is dated after the fall of Samaria, and is 
assigned to the last days of the Judsean kingdom on the 
strength of xii 11, where an allusion is seen to the mourn- 
ing for TTiri g Josiah, slam in battle at Megiddo Some 
suppose that the author of un-ai is the Zechanah, son of 
Jeberechiah, of Isa. vui. 2, and Bunsen ascribes :^-xiv. to 
the prophet Unjah, son of Shemaiah (Jer. xxvi. 20 sq.). 
It IS more likely that chaps ix.-xiv. go all together and 
are of much later date. Tlese vague predictions have no 
real spiritual affinity either with the prophecy of Amos, 
Hosea, and Isaiah, or with that of Jeremiah, where we 
always feel the sohd ground of present reality under our 
feet It was only after the exile that prophecy lost its 
(dose connexion with history and ceased to be built on 
present realities. The kmd of eschatology whi^ we find 
in ZecL ix.-xiv. was first introduced by Ezekiel, who in 
particular is the author of the conception that the time of 
deliverance is to be preceded by a joint attack of all nations 
on Jerusalem, in which they come to final overthrow (Ezek. 
xxxviil iq.) Isa. Ixvn 18-24; Joel). The importance at- 
tached to the temple service, even in Messiamc times 
(Zech. xiv.), implies an author who lived in the ideas of 
the religious commonwealth of post-exile times. A future 
king IB hoped for ; but in the present there is no Davidic 
king, only a Davidic family standing on the same level 
with other noble families in Jerusalem (xiL 7, 12). The 
“bastard” (mixed race) of Ashdod reminds us of Neh. 
ziiL 23 tqq.] and the words of ix. 12 (“to-day, also, do I 
declare that I will render double unto thee ”) have no sense 
unless they refer back to the dehverance from Babyloman 
exile. But the decisive argument is that in ix. 13 the 
sons of Javan, z.e., As Greeks, appear as the representatives 
of the heathen world-power. The prophecy, therefore, is 
later than Alexander; and indeed the hostility to the J ews 
implied in the passage just cited dates only from the time 
when Palestine passed from the hands of the Ptolemies to 
those of the Seleudds, Assyria and Egypt (x. 11) may 
well be the Ptolemaic and Seleucid kingdoms, which to- 
gether made up for the Jews the empire of the sons of 
Javan. In ix. 1 sg'. (imitated from Amos i.-ii.) Seleucid 
Syria is described as parcelled out into a number of small 
piineipaJities, some of which were at the time nearly inde- 
pendent. That the Jews had reason enough to hate their 
neighbours, even in later times, appears, e ^ , in 1 Mac. v , 
compare especially ix. 6, 7 with 1 Mac. v. 68. The 
reference in ix:. 8 would fit well with the Egyptian cam- 
paigus of Antiochus IV. Epiphanes, when Jerusalem suf- 
fer^ so much on the outward march and still more on the 
return of his troops. That the victory of Judah over 
the heathens is to precede the deliverance of Jerusalem 
(xii, 5 ^qq.y is a remarkable feature, hardly to be explained 
except by &e history of the Maecabee wars. The complaint 
about idolatry also fits this period ; and that anew kind of 
prophecy then came up, in an age where it no longer had 
a legitimate place, is far from unlikely. 

If this date is assumed for chaps, ix.-xiv., we must hold 
that, by the copious use of phrases from older prophets and 
oMier means, the author sought to give his oracles an archaic 
^b. That this is no unfair assumption appears espemally 
in XIV. 5, in the reference to the earthq^uake in the days 
of Dzziah, which is natural only if the author addressed 
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contemporaries of that catastrophe. This passage is indeed 
a stronger argument for a date in the Assyrian period than 
anything cited from chaps. ix.-xi. If, notwithstanding 
this, no commentator dates chap. xiv. less than 150 years 
after Uzziah, it is illegitimate to protest against the view 
that in chaps, ix. sq. Ephraim is an archaizing name for 
the Diaspora (1 Mac. v 23, 45, 63). 

How so late a piece was admitted among the prophetic 
wntmgs, while Daniel, written about the same tim^ is 
placed only among the hagiographa, is a question not yet 
answered. We £iow too little about the history of the 
canon. A similar case is that of Isa. xnv.-xivii. But it 
is not less difficult to explain how a prophecy of the 8th 
century could have tum^ up in post4xile times and been 
appended to the book of Zechanah. 

The literature of the book la cited by C. H H. Wnghl^ Zecharu^ 
and, hia Prophecies, 2d ed., London, 1879. See also Stade, “ Deu- 
terozachaqa,” m ZeUstihr. f. AT, Wtss., 1881, p. 1 s? , 1882, pp. 
151 8q,msq (J. WE.) 

ZEITZ, an ancient manufacturing town in the extreme 
south of the provmce of Saxony, Prussia, is pleasantly 
situated on a hiU on the "White Elster, 22 miles south- 
south-west of Leipsic and 29 south-south-east of Halle. 
The river is here crossed by two iron bridges, and one stone 
and one timber bridge. The Gk»thic abbey churdi dates 
from the 15 th century, but its Eomanesque crypt from 
the 12th. The old Franciscan monastery, now occupied 
by a seminary, contains a library of 20,000 volumes. 
Just outside the town rises the Moritzburg, built m 1564 
by the dukes of Saxe-Zeitz, on the site of the bishop’s 
palace ; it is now a reformatory and poorhouse. Zeitz has 
manufactures of cottons and woollens, machinery, wax- 
clotl^ musical mstruments, vinegar, cigars, <kc. ; and wood- 
carving, dyeing, and cahco-printmg are earned on. In the 
neighbourhood there are considerable deposits of lignite, 
and mineral- oil works. In 1885 the population was 
21,261 (18,265 in 1880) ; in 1816 it was 6640. 

Zeitz 18 an ancient place of Slavonic origin From 968 tiU 1028 
it was the seat of a bishopric, afterwards removed to Naumbnrg, 
15i miles to the north-west, and styled Nanmburg-Zeitz. In 1564 
the last Roman Catholic bishop died, and his doinmions were 
thenceforward administered by prmces of Saxony. 1653 till 

1718 Zeitz was the capital of the dnkes of Saxe-Zeitz or Sachsen- 
Zeitz. It thereafter remained in the possession of the electors of 
Saxony nntil 1815, when it passed to Prussia. 

ZEILLE, or more usually Celle, an industrial and com- 
mercial town in the district of Liineburg in Prussia, is 
situated on the left bank of the navigable Aller, near its 
junction with the Fuse and the Lachte, 23 miles to the 
north-east of Hanover. The town, with which three 
suburbs were incorporated in 1869, is well bnilt. It is 
the legal and official centre of a “ circle,” and contains the 
usual tribunals and bureaux, besides several schools, 
benevolent institutions, and a prison. The library of the 
appeal court-house consists of 60,000 vols The principal 
church contains a ducal burial vault, in which is buried 
Sophia Dorothea^ first wife of the elector George of Hanover, 
afterwards George I. of England. The town-house dates 
from the 14th century. The most interesting building in 
Zelle is the former ducal castle, begun in 1485 in the Late 
Gothic siyle, hut with extensive Eenaissance additions of 
the close of the 17th century. Caroline Matilda, the 
divorced wife of Christian YIL of Denmark and sister of 
George III, of England, resided here from 1772 till her 
death in 1775 j ^e is buried m the above-mentioned 
church, and a memorial tablet has been erected to her in 
the “ French gaxden ” outside the town The industries 
of the place include the manufacture of wooUen yarn, 
cigars, glue, printers’ mk, philosophical instruments, stoves, 
bricks, &c. ; and it carries on tr^e in wood, wool, honey, 
wax, cranbemea, and other articles. Nursery-gardening 
flourishes in the fertile environs, where there are also a 
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large paper-mill and a Government stud farm. The popula- 
tion m 1885 was 18,782, almost entirely Protestant. 

Zelle received town-rights in 1292 From about 1869 it was 
the residence of the ducal fami^ of Branswick-Lunebnrg- Zelle, 
which became extinct in 1705. hi the 17th century Zelle was the 
most strongly-fortified town m Lunebiirg In 1757 it was besieged 
and poiily laid in ashes by Ricbebea. At the peace of Zelle (5tb 
February 1679) Sweden gave in her adhesion to the peace of Rune- 
gnen. Zelle is the birthplace of Thaer (1752-1828), the eminent 
agneulturist, and of Ernst K F Schulze (1789-1817), the poet 

ZEND-AVESTA, the original document of the religion 
of ZoEOASTES (q.v.), and stiB. used by the Paesees (q.v ) as 
their bible and prayer book. The name “ Zend-Avesta ” has 
been enrrent m Europe since the time of Anquetil Duperron 
(c 1771), but the Parsees tbemselves call it simply A — 

J^end (t.e, “interpretation”) being specially employed to 
denote the translation and exposition of a great part of the 
AvKta which exists m Pahlavi (q.v.). Text and transla- 
tion are often spoken of together iu Pahlavi books as 
Avisidk va Zand Avesta and Zend ”), whence (through a 
misunderstanding) our word Zend-Avesta. The ongin and 
meaning of the word “ Avesta” (or in its older form AmsfOk) 
are alike obscure ; it cannot be traced further back than 
the Sasanian period. The language of the Avesta is still 
frequently called Zend j but, as already implied, this is a 
mistake. We possess no other document written m it, and 
on this account modem Parsee scholars, as well as the 
older Pahlavi books, speak of the language and the writing 
indifferently as Avesta. As the ongm^ home of the lan- 
guage can only be very doubtfully conjectured, we shall 
do well to follow the usage sanctioned by old custom and 
apply the word to both Although the Avesta is a work 
of hut moderate compass (comparable, say, to the Hiad 
and Odyssey taken together), there nevertheless exists no 
single MS, which gives it iu its entirety. This circum- 
stance alone is enough to reveal the true nature of the 
book : it is a composite whole, a collection of writings as 
the Old Testament is. It consists, as we shall afterwards 
see^ of the last remains of the extensive sacred hterature 
in which the Zoroastrian faith was formerly set forth. 

Contents and Character . — ^As we now have it, the Avesta 
consists of four parte, — the Yasna, the Yispered, the 
Vendidad, and the Elhordah Avesta. 

1. The Yasna, the principal htnrgical book of the Parsees, in 72 
chapters (Ji&iti, h&), contains the t^is that are read by the priest 
at the solemn Yasna (Izeshne) ceremony. The arrangement of the 
chapters is purely bturgical, although their matter m many cases 
has nothing to do with the liturgical action. The kernel of the 
whole hook, around which the remaining portions are muped, 
consists of the Odthds or “hymns” of Zoeoaster (o.v.), the oldest and 
most sacred portion of the entire canon. The Yasna accordingly 
falls into three sections of about equal length, (a) The introduc- 
tion (chaps. 1-27) for the moat part is made up of long-winded, 
monotonons, reiterated invocations. (5) The Gathds (chs. 28-54) 
contain the discourses, exhortation^ and revelationB of lie prophet, 
written in a metneal style and an archaic lanOTage, different in 
many respects from that ordinarily used m the Avesta. As to the 
authenticity of these hymns, see Zoboastek. The G&thfls proper, 
arranged according to the metres in which they are written, fall 
into five subdivisions (28-37, 43-46, 47-50, 61, 53). Between chap. 
37 and chap. 43 is inserted the so-called Seven-Chapter Yasna 
{fuMrmghAdi), a number of small prose pieces not far behind the 
(Btete in antiquity, (c) The so-called Later Yasna {Apar6 Yasnd) 
(chaps. 64-72) "nas contents of considerable variety, but consists 
mabily of invocations. 

2. The Y%spered, a minor bturgical work in 24 chapters (Xxirde), is 
alike in form and substance completely dependent on the Yasna ; 
it is based upon the arrangement of the Yasna in its present form, 
a circumstance proving its much later date aS a whole. The name 
Yispered, meaning “all the chiefs” ratav/J), has reference to 
the spiritual heads of the religion of Ormmd, invocations to whom 
form the main contents of the book. 

3 The Vendidad ( VtdagvS Ddiem), i.e., the law for the "enemies 
of tiie devil,” containa in 22 chapters (fargard) a kind of dualistic 
account of creation (chap 1), the legend of Yima and the golden 
age (chap. 2), the praises of agncnlture (chap 3), and in the bi^ of 
t& remaining chapters the circumstantial precepts of the religion 
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with reference to ptnificatian and ecdefflastdcaa ^nance. It may 
with propriety be called the “ pnestly code ” of the 

The Yasna, Vispered, and Yendidad toother constitute the 
Areata in the stricter sense of that word, and the reading of them 
annertains to the pnest alone- For liturgical purposes the sepa- 
rai^hapters of the Vendidad and the Yispered are somerimes in- 
serted amongst those of the Yasna so as to form wha.t is known aa 
the Yendidad Sdde, which then, accompanied by wrtain litnrg^ 
actions, is publicly read in the Parsee wor^ip The reading of the 
Gftthds and Yendidad in this case may, when viewed accordmg to 
the original intention, be taken as corresponding in some sei^ to 
the sermon, whUe that of the Yispered and the rest of the ^na 
may bs taken as corresponding to the hymns and prayers of Onns- 

4. In milked contrast to the three already meniioned is &e 
Ehardah AvegUt^ or Little Aveata, which is designed egually for 
pnesthood and laily, and serves rather aa a book of pnvate devo- 
tion. Besides some short prayers, such as the ITyMshes, the favonnte 
daily prayers of the Parsoes^ it contains the Yashts or son^ of 
praise, twenty-one in number, addressed to the Yazatas (Izads), the 
deities and angels of the Ormnzd creed. 

Over and above the four books just enumerated there are a con- 
siderable number of fragments from other books, as well as quota- 
tions, glosses, and ^ossanes. 


In its present form, liowever, the Avesta is only a frag- 
maitaTy remnant of tlie old priestly literature of 2ioroas- 
triwiism, a fact confessed by the learned tradition of die 
Parsees themselves, according to which ^ the number of 
Yashts was originally thirty. The truth is that we possess 
bat a trifling portion of a very much largCT original Avesta, 
if we are to believe native tradition, carrying us bat^ to 
the Sasanian period, which tdls of an original Avesta 
in twenty-one books called nctsJea or noskSf as to the names, 
content^ and chapters of which we have sever^ more or less 
detailed accounts, particularly in the Pahlavi Dinkard and 
in the Bivayats. From the same sources we learn that even 
then a considerable pOTtion of the original Avesta had been 
lost: we are told that of a number of nosks only a snmll 
portion was found to be extant “after Alexander.” For 
example, of the seventh nosk, which “before Alexander” 
had as many as flfty chapters, there then remained only 
thirteen j ap ri similAr things are alleged about the eighth, 
Tifntb^ tenth, q.nd other nosks. But even of the remains of 
the origmal Avesta, as these fey before tihe authors referred 
to, only a grpAll portion has survived to onr time. Of ail 
the no^ one orUy, the nineteenth, has come down to us 
Tmimpaiied and intact, — ^the Yendidad, AH the others, 
with the exception of slight traces, have disappeared in the 
coarse of centuries. 

It would be rash to treat in an offhand way this old 
tradition about the twenty-one nosks as pure invention. 
The number twenty-one indeed points to an artificial 
amogeinmit of the material } for twenty-one is a sacred 
number, and the sacred prayer of the Parsees, the so^ 
called Ahimd YairyA (Honovar) contains twenty-one words 
and it is also true ^t in the enumeration of the nosks 
we miss the names of the books we know — Yasna, Yispered, 
as well as the Yashts and the Khmdah Avesta. Bat either 
we most regard them as having been included among the 
nosks, though under other names, or, what is even more 
probably we must assume that even at that early date 
apedal Kturgical manuals — the Yasna especially — distinct 
from the nosks had already been compiled for the practical 
use of the priests, Foriher, the statements of the Dtnkard 
and other writings leave on one a very distinct impression 
that the authors actually had before ^em the text of the 
Boaks, or at all events of a large part of them. And, beside^ 
in other directions there lure numerens that 

?ueh books had once really exfeted. In the Khordah Aveste. 
as we now Imve it we find two Srdah Yashts ; with regard 
to the first, it is expressly stated in old that it 
Was taken from the Hfiddiiit ncak (the twentietii, accord- 
ing to Dinfcard). From the same nosk also a conrider- 
able fragment (Ft, 21 and 22 in Westergaard) has been : 


taken. So also the extensive quotations from Avesta texts 
in the Mringistan, a Pahlavi book, are probably the 
digecta membra of the seventeenth (or Hfisphram) nosk. 
Lastly, the numerous other fragments, the quotations in 
ihe Pahlavi translation, the many references m the B-unda- 
hsh to passages of this Avesta not now known to ua, all 
presuppose the existence m the Sasanian period of a much 
more extensive Aveata hterature than the mere prayer 
book now in our hands. The existence of an original 
Avesta is far from being a mere myth. But, even granting 
that a certam ohscunty still hangs undispelled over the 
problem of the old Avesta, with its twenly-one nosks, we 
may well believe the Parsees themselves, when they tell us 
tlmt their sacred literature has passed through successive 
stages of decay, the last of which is represented by the 
present Avesta. There is evidence of this in the patchwork 
ftn/I fragmentary character of some portions of the present 
Avesta; and, moreover, in the HS. evidence of recent 
centuries we are able to observe with our own eyes the 
I actual process of abridgment gradually going on, and to 
I trace the manner in which certain portions of the present 
Avesta slowly passed out of currency. This holds good, 
in particular, of the greater Yashts. The transcribers of 
the Khordah Avesta satisfied themselves for the most part 
with those prayers which were currently m use, such as 
the ITySiishes and one or two of the smaller and inter- 
mediate Yashts. The great Yashts are not of very frequent 
occurrence : some of them indeed are already met with but 
seldom, and MSS. containing all the Yashts are of great 
rarity. Of the fifteenth, seventeenth, and nineteenth Tashte 
we might even venture to predict that some centuries 
hence they may perhaps be found defying the tooth of 
time in not more than a single manuscript copy. 

Ongvo, and, Htstory, — ^Wlulo all that Herodotus (i. 132) 
has got to say is that the Magi sang “ the theogony ” at 
ihear saci^ces, Pausanias is able to add (v 27, 3) that 
they read from a book. Hermippus in the 3d century 
8 . 0 , aflhmed that Zoroaster, the founder of the doetrme of 
the Magi, was the author of twenty books, each containing 
100,000 verses. Accordmg to the Arab historian Taban, 
these were written on 1200 cowhides, a statement confirmed 
by Masudi, who writes, “Zartusht gave to the Persians 
the hook c^ed Aveata. It consisted of twenty-one parts, 
each containing 200 leaves. This book, in the writing 
which Zartnaht invented and which the Magi called the 
■writing of religion, was written on 12,000 cowhides, bound 
together by golden bands. Its language was the Old Persian, 
which no one now understands.” “niese statements sufiSi- 
dently establish the existence and great bulk of the sacred 
writings. Parsee -tradition adds a number of interesting 
statements as to their history. According to the Ard^ 
Yiraf-Ifdanc^ stated to have been ■written during the 
Sasanian period, the religion revealed through Zoroaster 
had subsisted in its pnnty for 300 years when Iskander 
Eumi (Alexander the Great) invaded and devastated Iran, 
and burnt the Avesta which, ■written on cowhides -with 
golden ink, was preserved in the archives at Persepolis. 
According to the Bhikard, there were two copies, of which 
one was burnt, while the second perished at the hands of 
' the Greeks in some other way. The Rrvayats have it that 
• Alexander burnt the greater part of the twenty-one nosks, 
and go on to say that after his death the Zoroastrian priests 
gathered the scattered fragments which had escaped 
; the ravages of war, and put together the present collection, 
ivhich is hut a small portion of the onginal hook. With 
r^iard to this editing the Dinkard gives various details. 
It tells us that the collecting of the Avesta fragments, so 
far as these were stiH extant, whether in -wn-ting or in oral 
tradition, began nudw the last of the Arsacids at the 
command of Kiog Yologeses. The first of the Sasanians, 
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ArdesMr B&tag&n, and his son Shaplir L resumed and con- 
tinued the worl^ and proclaimed the new Avesta thus pro- 
duced as canonical. Finally, under Shapllr n (309-380) 
a new revision and final redaction were made by Adarb&d 
Mahraspand 

It 18 possible enough for historical criticism to regard 
this tradition in many of its features as mere fiction, or as a 
perversion of facts made for the purpose of transferring the 
blame for the loss of a sacred literature to other shoulders 
than those really responsible for it. People may, if th^ 
choose, absolve Alexander from the charge of vandalism of 
which he is accused; but the fact nevertheless remains, 
that he suflfered the palace at Persepolis to be burnt (Diod., 
xvii 72; Curt, v 7). Even the statement as to the one 
or two complete copies of the Avesta may be given up 
as the mvention of a later day Nevertheless the essential 
elements of the tradition remain unshaken, viz., that the 
ongmal Avesta or old sacred hterature, divided on account 
of its great bulk and heterogeneous contents into many 
portions and a variety of separate works, had an actual 
existence in numerous copies and also in the memories 
of priests, that, although gradually diTTn’malnng m bulk, it 
remained extant during the long period of foreign domma- 
tion and ecclesiastical decay after the time of Alexander, 
and that it served as a basis for the redaction subsequently 
made. The kernel of this native tradition — ^the fact of a 
late collection of older fragments — appears indisputable 
The character of the book is entirely that of a compilation. 

In its outward form the Avesta as we now have it belongs 
to the Sasanian period, the last survival of the compilers’ 
work already alluded to. And it need hardly be said that 
the collecting and arranging of the scattered fragments 
often rendered necessary, or at least desirable, certain ad- 
ditions by the redactors’ own hands. But, broadly speaking, 
the materials out of which the compilers reared their build- 
mg belonged originally to older structures and are of very 
various dates. Opinions differ greatly as to the precise 
age of the ongmal texts brought together by subsequent 
redactors: according to some, they are pre-Achsemenian, 
accordmg to Darmesteter, they were written in Media 
under the Achaemenian dynasty; according to Eduard 
Meyer, they are on the whole of Sasanian ongm ; accordmg 
to some, their source must be sought in the easi^ accordmg 
to otiiers, in the west, of Iran. But to search for a precise 
time or exact locality is to deal with the question too 
narrowly , it is more correct to say that the Avesta was 
worked at from the time of Zoroaster down to the Sasanian 
period. Its oldest portions, the G3.th&s, proceed from 
Zoroaster himself liis conclusion is inevitable for evoy- 
one to whom Zoroaster is an historical personality, and who 
does not shnn the labour of an unprejudiced research into 
the meaning of those diffilcnlt texts (comp. Zokoastbr). 
The rest of the Avesta, in spite of the opposite opinion of 
learned Parsees, does not even claim to come from Zoroaster. 
As the Gfiithfis constitute the kernel of the Later Tasna, so 
they ultimately proved to be the first nucleus of a religious 
literature at large. The language in which Zoroaster 
tanght, especially a later development of it, — an idiom in- 
disputably belonging to eastern Iran, — ^remained as the 
standard with the followers of Zoroaster, and became the 
sacred language of the priesthood of the faith which he 
had founded; as such it became, so to speak, absolved 
from the ordinary conditions of time and space Taught 
and acquired as an ecdeaiastical language, it was enabled 
to live an artificial life long after it h^ become extinct 
as a vernacular, — ^in this respect compamble to the Latin of 
the Middle Ages or the Hebrew of the rabbinical schools. 
The various texts themselves enable us to trace its gradual 
paralysis, decay, and death. It is only from this point of 
view that the language can be used as a criterion for the 
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relative chronology of these Any more exact arrangement 
seems almost impossible ; we have practically no other tests 
to apply. The priests by whom the texts were edited gave 
them the form intended to he valid once for all and refrained 
from any allusion to ephemeral relations. The following 
conclusions may he stated m a general way. 

The language of the Avesta travelled with the Zoroastrian 
rehgion and with the main body of the priesthood, in all 
prohabtiity, that is to say, from east to west; withm the 
hmits of Iran it became intemationaL The Avesta texts 
must have passed through a long process of development, 
which did not reach its close till at a comparatively late 
period. Many portions are the result of repeated redacting 
and compUmg ; older texts are removed from their original 
connexion, and worked into new ones or made use of in 
these. In these operations the revisers of the Sasanian 
epoch may be presumed to have had only the smallest 
share ; the texts they had before them were already for 
the most part in a revised form. They were no longer in 
a pomtion to give a relatively correct text ; what they still 
had in their power to some extent to perform is approxi- 
mately exhibited in such passages as Yt., 1, 12 sj ; Yt, 2, 
11 sq . ; Tt., 10, 120 sq , — ^perhaps in part translated back 
from the Pahlavi, 

The great Yashts and the Vendidad are the most 
instamctive portions for the history of the text. The 
original kernel of YashU 5, 8, 16, 17, 19 consists of 
the Iranian mythology of gods and heroes which had 
its origin in tiie East, and there also was cast mto a 
poetical form. Fragments of it were worked into the 
framework of the great Yashts at a much later date The 
author of Tend., 2 used in a fragmentary way a poetic 
version of the Yima legend The redactor of Vend,, 3, 
judgmg from the monotonous and clumsy style of the 
opening sections, must have been prosaic enough ; yet from 
the twenty-fourth paragraph onwards we have a bright 
and pleasant description of the blessings of agriculture, in 
a poetical form, that contrasts smgul^ly with what im- 
mediately precedes it, and must certaialy have been 
borrowed from an older source. In this way alone can we 
in other instances also account for the numerous verses with 
which the prose is often interspersed. Their function often 
was merely to set off and ornament the later prose. Of 
** genuine ” and “ spurious ” there can be in this connexion 
no question, but only of “older” and “more recent.” 
However vague and obscure the question may remain after 
all has been said, we can at least lay so much down as 
fundamentally jBxed, namely, that all that is metrical in 
the Avesta hears the stamp of a higher antiqmty tlmn 
does the prose. 

As has been already stated, the Avesta now in onr Lands 
m but a small portion of the book as edited imder the 
Sasaniana. The large part perished under the devastating 
wave of persecution which broke over Iran with the 
Mohammedan mvasion, or under the still more fatal influ- 
ences of the apathy and forgetfulness of its proper guardians. 
The understanding of the older Avesta texts was far from 
perfect even at tiie time when they were being edited and 
revised. The need for a translation and inteipretation 
became evident; and imder the later Sasanians the majority 
of the books, if not the whole of them, were rendered into 
the current Pahlavi A thorough use of this translation 
will not be possible until we have it in good critical editions, 
and acquaintance with its language ceases to be the mono- 
poly of a few privileged mdividuak. For the interpretation 
of the older texts it is of great value. The Parses priest 
Neryosa^h subsequently translated a portion of the Pahlavi 
version into Sanskrit. 

The ilSS. of the Avesta are comparatively epealriiig of recent 
date. The oldest is the Pahlavi Yispered in Copenhagen, of date 
XXIV. — 98 
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3258. SText come the four MSS. of the Heifaad Mihirfipfin Eht 
Khusro at Cambay (1323 and 1824), two Vendidada with Pahlavi 
in London and Copenhagen, and two Yaanas wath Palilavx in 
Copenhagen and Bombav, m the possession of Dastur 
ilmoebeherii, who of all the Parseea is nchest m old and good MSS 
Generally spealung, the MSS Ml off in q^uahty and carefnln^ 
m proportion to ftieir latenes ; an honourable exception must be 
made m favour of those proceeding from Kirman and Yazd in 
Peraia, mostly dating from the 17th and 18th centnnffl 
TIio first European scholar to direct attention to the Aveata was 
Hyde of OiforcC in his Eistoria Rehgionu Veterum Perswrmn 
eommiiA Jfaifoiii;«i(l700), which, however, failed to j^aken any 
listing interest in the sacred wntin® of the Parsees. The merit of 
aclxioving^ this belongs to the eitthusiastio Orientalist Annuetil 
Daperron, the fnut of whose prolonged stay in India (from 
1754 to 1761) and his acquamtance with the Parsee pnests wm a 
translatioii (certainly very defective) of the Zend-Avesta, 
foundation of a scientific exegesis was laid by B^ouf The 
interpretation of the Avesta is one of the most difficult problems of 
Oriental philolt^. To this very day uo kind of agreenient has 
been reached by conflicting schools even upon some of tlm most 
important points. The most salient contributions are those of 
Westergaaru, Spiegel, Dannesteter, Both, and Bartholomae. Opi- 
nion is divided also as to the significance of the Avesta in the hter- 
atare of the world- The exaggerated enthusiasm of Anquetil Dn- 
perrott has been followed, especially since Spiegel’s translation, hy 
an excessive reaction. The future will doubtless be more just with 
regani to the importance of the book for the history of religion in 
graeral and even of Chriaiiimiy. 


iUatoiM.— The first complete editlona were that by Westergaard (Copenhiffion, 
1832 64) and that of the Avesta in the stricter sense, along v/m. the Paiiavi 
translation, by Spiegel (Vienna, 1858-6S> A new and complete edition by 
OelilDfir been in course of publication since 1885« The brat tratislaton is 
that by Darmeeteter and Hills in SaereA Books of ^ East (3 vols., Oxford, 1880 
» , with an excellent introduction by the first-named). . . 

t{teraix>«.— See AnqnatQ Daperron, ZtJtd- Avesta, Ouvrage as Zoroastrs, Ac., 
(Parte, 17T1) , Hang, Sssias on the Sacred Language, &o Pars% eswMly 
to the new edition by E. W. West (Iiondon, 1878), De Harlez, InirodveUon 
a LMude de r Avesta (Derte, 1881); Max Donoker, GesAiAUe dss toL 

iv.; and Ednard Meyer, Cfetshi^ dss Aiterthums Otuttgart, 1884). (K. G } 


ZENO, emperor of the East from 474 to 491, was an 
Xsaurian of noble biriih, and originally bore the name of 
TrascaJissaeus^ whidb. he exchanged for that of Zeno on his 
marriage with Ariadne, daughter of Leo I., in 468, ^ Of his 
early life nothing is known , after his marriage (which was 
jiftaignftd by Leo to seenre the Isaunan support against his 
ambitious minister Aspar) he became patrician and com- 
mander of the imperial guard and of the armies in the East. 
While on a campaign in Thrace he narrowly escaped 
assassination ; and on his retain to the capital he avenged 
Itiipa nlf by compassing the murder of Aspar, who had 
instigated the attenqit In 474 Leo L died after appointing 
as his successor Leo the son of Zeno and Ariadne ; Zeno, 
howBvw, with the help of his mother-in-law Verina, 
succeeded in getting hunself crowned also, and on the 
dea4h of his son before the end of the year became sole 
emperor. In the following year, in consequence of a revolt 
foulented by Yerina in favour of her brother Basiliscus, he 
w*e compelled to take refuge in Isauria, whither he was 
pursued by Ulus and TroeWtuB^ two of the usurper’s 
generals, and wher^ after snstaining a defeat, he was 
compell^ to shut himself np in a strong castle, i^iliscu^ 
however, soon outstripped Zeno in avarice, cruelty, and 
self-indulgence, and the vicissitudes of war and intrigue 
ultimately enabled the latter to re-enter Constantinople 
unopposed (July 477), while his rival was banished to 
Phrygia, where he soon afterwards died. The remainder of 
Zfeno’s reign was disturbed by numerous other less formid- 
able revolti^ and it was to relieve himself of the pressure 
of one of these that in 487 he gave Thbodoeio 
permission to invade Italy and dethrone Odoacer, which 
led to the ^tablishment of the Ostrogothio Mn^om in 
Italy, At an earlier period of his reign (476) Zmo had 
received the deputation from the Eoman senate which 
announced the deposition of Romulus Augustolus. In 
ecclesiastical history the name of Zeno is associated with 
the Menoiieon or instrument of union, promulgated by him 
and silked by all the Eastern bishops, wili the design 
of tmminating the Monophysite controversy. The docu- 


ment, which is given by Evagrius {ff JS., iii. 14), re-a£5rms 
the doctrme of the Nicseno-Constantinopolitan creed, and 
renews the condemnation of Nestonus pronounced by the 
council of Ephesus, but adroitly avoids crucial point os 
to the unity or duabty of natures in the Incarnate "Word, 
treatmg this as an open question. 

ZENO OF Citium. See Stoics. 

ZENO OP Elba, son of Teleutagoras, is supposed to 
have been bom towards the beginning of the 6th century 
B.C The pupil and the fnend of Parmenides, he sought 
to recommend his master’s doctrine of the existence of 
the One by controvertmg the popular belief m the exist- 
ence of the Many, In virtue of this method of indirect 
argumentation he is regarded as the inventor of “ dia- 
lectic,” that is to say, ^putation havmg^ for its end not 
victory but the discovery or the transmission of truth. 
He is said to have been concerned in a plot against a 
tyrant, and on its detection to have borne with exemplary 
> constancy the tortures to which he was subjected ; but 
authorities differ both as to the name and the residence 
of the lyrant and as to the circumstances and the issue 
of the enterprise. 

In Plato’s Parmenides, Socrates, “then very young,” 
meets Parmemdes, “an old man some sixty-five years of 
age,” and Zeno, “ a man of about forty, tall and person- 
able,” and engages them in philosophical discussion. But 
it may be doubted whether such a meeting was chrono- 
logically possible. Plato’s account of Zeno’s teaching 
{Parmemdes, 128 sg) is, however, presumably as accurate 
as it is precise, in reply to those who thought that 
Pannemdes’s theory of the existence of the One involved 
inconsistencies and absurdities, Zeno tried to show that the 
assumption of the existence of the Many carried with it 
inconsistencies and absurdities grosser and more numerous. 
In early youth he collected has arguments in a book, 
which, according to Plato, ms put into circulation without 
his knowledge. 

Of the paradoxes used by Zeno to discredit the hehef in plnrahty 
and motion, eight aumve in the writing of Aristotle and Simpli- 
cius. They are commonly stated as follows.^ (1) If the Existent 
is Many, it ninst be at once infinitely small and infinitely great, — 
infinitdy amall, because the parts of which it consists must be in- 
divisible and therefore without magnitude , infinitely meat, be- 
cause, that any part having magmtude may be separate from any 
other part, the mtervention of a third part having magmtude is 
necessary, and that this third part may he separate from the other 
two the intervention of otiier pai-ts having magmtude is neceaaaiy, 
and so on fld infiiuitm. (2) In like manner the Many must be 
nnmeneally l^th finite and infinite,— numerically finite, because 
there axe as many things as there are, neither more nor less ; 
numerically infinite, because, that any two things may be separate, 
the intervention of a third thing is necessary, and so on ced %nfin%tum. 
(8) If all that is is in space, space itself must he in space, and so 
on ad infitoMm. (4) If a bushel of com tnmed out upon the floor 
makes a noise, each gram and each part of each gmn must make 
a noise likewise ; but, m fact, it is not so (6) Before a body m 
motion can reach a given point, it must first traverse the half of the 
distance ; before it can traverse the half of the distance, it must first 
traverse the quarter ; and so on ad injimtum. Hence, that a body 
may pass from one point to another, it must traverse an mflnite 
number of divisiona. But an infinite distance (which Zeno fails to 
distingmsh firom a finite distance infimtely divided) cannot be 
traversed in a finite time. Consequently, me goal can never he 
reacheiL (6) If the tortoise has the start of Achilles, AchiUes can 
never come up with the tortoise , for, while Achilles traverses the 
distance from nis starting-point to the starting-point of the tortoise, 
the initoise advances a cerii^ distance, and while AcluUes traverses 
this distfuace the tortoise makes a frrrther advance, and bo on ad 
ivfimlimi. Consequently, Achilles may run ad %T\Jmtmik without 
overiaking the tortoise, [This paradox is virtually identical with. 
(6), the only difference being tha^ whereas in (6) there is one body, 
m (^ tiiere are two bodies, moving towards a Inmit. The “mfinity ” 
of tne premise is an infinily of subdivisions of a distance which is 
finite , the “infimty ” of the conolusion is an mfinity of distance. 
Thus Zeno again confounds a finite distance infinitely divided vdth 
im mfinite dmtance. If the tortoise has a start of 1000 feet, AohiUes, 


* See Zeller, ihePAtfosopAfo d Gnechea, I. 540 sg . ; Gfrmdriss, 54, 
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on the supposition that his speed is ten tunes that of the tortoise, 
must traverse an mfinite number of spaces,— 1000 feel^ 100 feet, 
10 feet, &c , — and the tortoise must travei'se an infinite number of 
spaces, — 100 feet, 10 feet, 1 foot, &c., — ^before they reach the pomt, 
distant from then startin^-pomts llllj feet and 11 1^ feet respect- 
ively, at which the tortoise is overtaken In a word, 1000, 100, 
10, &c , in (6) and J, i, -J, &c , in (5) are convei^nt senes, ami 
11114 - and 1 are the limite to which they respectively approximate ] 
(7) So long as anythmg is m one and the same space, it la at rest. 
Hence an arrow is at rest during every moment of its flight, and 
therefore also durmg the whole of its flight (8) Two bo^es mov- 
mg with equal speed traverse equal spaces in equal times. But, 
when two bodies move ivith equal speed in opposite directions, the 
one passes the other in half the time m which it passes it when at 
rest These propositions appeared to Zeno to be irreconcilable. 

In short, me ordinpy belief m plurality and motion seemed to 
him to mvolve fatal inconsistencies, whence he infened that Par- 
memdea was justified m distmguishmg the mutable movable Many 
from the immutable immovable One, which alone is really existent. 
In other words, Zeno re-affirmed the dogma, “ The Ent ia| the Non- 
ent is not.” It may seem stiange that a reasoner so acute should 
confound that which is infimtely divisible with that ■which is in- 
finitely great, as in (1), (2), (5), and (6) ; that he should identify 
space and magmtude, as in (3) , that he should neglect the imper- 
fection of the organs of sense, as in (4) , that he should resolve 
motion mto a senes of states of rest, and on the strength of thm 
analysis deny 'the reali’ty of motion, as m (7) ; and that he rfiould 
ignore the relativity of speed, as m (8) But Zeno’s perplexity 
was genmne, and hia end was positive. He was neither an eristic 
seekmg an argumentative victory, nor a sceptic despainng of truth, 
but an honest thinker, breeddng gronnd in a new field wim mdiffer- 
ent success 

Great as was the importance of these paradoxes of 
plurality and motion in stimulatmg speculation about 
space and tim^ their direct influence upon Greek thought 
was less considerable than that of another paradox, — 
strangely neglected by historians of philosophy, — the 
paradox of predication. We learn from Plato {Parmenides^ 
127 D) that “ the first hypothesis of the first argument ” 
of Zeno’s book above mentioned ran as follows . “ If ex- 
istences are many, they must be both hke and unlike 
[unhke, inasmuch as they are not one and the same, and 
hke, inasmuch as they agree in not being one and the 
same, Proclus, On the Parmenides, li. 143]. But thia is 
impossible, for unlike thmgs cannot be like, nor like 
things unlike. Therefore existences are not many.’’ That 
is to say, not perceiving that the same thing may be at 
once hke and unhke m different relations, Zeno regarded 
the attribution to the same thmg of likeness and unlike- 
ness as a violation of what was after'wards kno'wn as the 
principle of contradiction; and, findmg that plurahty 
entailed these attributions, he inferred its unreality. KTow, 
when without qualification he affirmed that the unlike 
thmg cannot be hke, nor the hke thing unhke, he was on 
the high road to the doctrine maintam^ three-quarters of 
a century later by the Cyni<^ that no predication whicfii is 
not identical is legitimate. He was not indeed aware how 
deeply he had committed himself; otherwise he would 
have observed that his argument, if valid against the Many 
of the vulgar, was valid also against the One of Parmenides, 
with its plurality of attnhutes, as well as that, in the 
absence of a theory of predication, it was useless to specu- 
late about knowledge and being. But others were not 
slow to draw the obvious conclusions ; and it may be con- 
jectured that Gorgias’s sceptical devdopment of the Zeno- 
niau lo^c contributed, not less than Protagoras’s sceptical 
development of the Ionian physics, to the diversion of the 
inteUeetual energies of Greece from the pursuit of trutli to 
the pursuit of c^ture. 

For three-quarters of a century, then, philosophy was 
at a standstill ; and, when in the second decade of the 4th 
century the pursuit of truth was resumed, it was plain 
that the difficnliy raised by Zeno must be met before tlie 
problems which had occupied the earlier thinkers — the 
problem of knowledge and the problem of being — could 
be so much as attempted. Accordingly, in the seventh 


book of the Republic, where Plato propounds his scheme 
of Academic education, he directs the attention of studious 
youth primarily, if not exclusively, to the concurrence of 
inconsistent attributes, and in the PAacfo, 102B-103A, 
taking as an instance the tallness and the shortness simul- 
taneously discoverable in Simmias, he offers his own theory 
of the immanent idea as the solution of the paradox, 
Simmias, he says, has in him the ideas of tall and short, 
^ain, when it presently appeared that the theory of the 
immanent idea was inconsistent ■with itself, and moreover 
inapplicable to explam predication except where the sub- 
ject was a sensible thing, so that reconstruction became 
necessary, the Zenonmn difficulty continued to demand 
and to receive Plato’s best attention. Thus, in the Par- 
mmides, with the paradox of likeness and unlikenesa for 
his text, he inquires how far the current theories of being 
(his own included) are capable of providing, not only for 
knowledge, but also for predication, and in tbe concluding 
sentence he suggests that, as likeness and unlikeness, 
greatness and smallness, <kc, are relations, the initial 
paradox ia no longer paradoxical; while in the Sophist, 
Zeno’s doctrme having been shown to be fatal to reason, 
thought, speech, and utterance, the principle which in the 
ParTnenides is applied to airb. ko-Q' avra and to 
sensible particulars is extended to include the case of ciSij 
whidfl are not airb, Kad* avrd. It would seem then that, 
not to Antisthenes only, but to Plato also, Zeno’s paradox 
of predication was a substantial difficulty , and we shall 
be disposed to give Zeno credit accordingly for his percep- 
tion of its importance. 

In aU probability Zeno did not observe that in his 
controveraal defence of Eleaticism he was interpreting 
Parmemdes’s teaching anew. But so it was. For, while 
Parmemdes had recognized, together -with the One, which 
is, and is the object of knowledge, a Many, which is not, 
and therefore is not known, but nevertheless becomes, and 
IS the object of opinion, Zeno plainly aflhmed that plur- 
ality, becoming, and opinion are one and all inconceivable 
In a word, the fundamental dogma^ “ The Ent is, tffie FTon- 
ent is not^” which with Parmenides had been an assertion 
of the necessity of distinguishing between the Ent, which 
is, and the Non-ent, whidi is not, but becomes, was with 
Zeno a declaration of the Hon-ent*s absolute nulhty. Thus, 
just as Empedocles developed Parmenides’s theory of the 
Many to the neglect of his theory of the One, so Zeno 
developed the theory of the One to the neglect of the 
theory of the Many. With the severance of its two mem- 
bers Elea'dcism proper, the Eleaticism of Parmemdes, ceased 
to exist. 

The first effect of Zeno’s teaching was to complete the 
discomfiture of philosophy. For the parodox of predica^ 
tion, which he had used to disprove the existence of 
plurality, was -virtually a denial of all speech and all 
though^ and thus led ■to a more comprehensive scepticism 
than that which sprang from the contemporary theories of 
sensation. N’evertheless, he left an enduring mark upon 
Greek speculation, inasmuch as he not only recognized the 
need of a logic, and ^ppled, however unsuccessfully, with 
one of the most obvious of logical problems, but alM by 
the invention of dialectic provided a new and powerful 
instrument against the time when the One and the Many 
should be reunited in the philosophy of Plato. 

Bibliography. — P W. A. MuUaoh, Fragmenta JPhilost^horum 
flCrascorifTn, Pans, 1860, 4 268^ ; Zeller, I)iePhilo8cpkied.(?riechen, 
Lei^c, 1876, i. 5S4-652 ; P, Tannery, Pour TStstoire de la SeieTue 
SelUne, Pans, 1887, pp. 247-261. Ignoring the phaosopMcal 
aspect of Zeno’s teaclimg. Tannery supposes nim to have main- 
tamed in opposition to -me Pythagoreans that body is not a sum 
of points, tune not a sum of moments, and motion not a sum of 
passages from point to pint. Tor histories of philosophy and 
other works upn Eleaticism, see Paxmbkidrs. (H. JA.) 

ZENOBILL Bee Palmyra, vol. xviii. p. 201 sq. 
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ZENTA, a market tova of Hungary, in the counly of 
Bilcs-Bodrog, on the right bank of the river Theiss, 20 
milpg south of Szsgedin, is historically known for the 
decisive victory won in its vicinity by Prince Eugene over 
the Turks in 1696. The population, which is purely agri- 
cultural, numbered 21,200 in 1880, and 16,000 in 1886. 

ZEPHANIAH {Sophcmim, 2o<#>ovtas, Heb. iT:aV,‘*whom 
Jehovah hides’* or “protects ”5 compare the Phcenidan 
inan *3 or woman’s name G.I.S.j No. 207, Eutmg, 

Ptm. Steine, p. 16), son of Cushi, the ninth, according to 
the order of his book, among the twelve minor prophets, 
flourished in the reign of Josiah of Judah, and apparently 
b^ore the great reformation in the eighteenth year of that 
king (621 b c ). For various forms of idolatry put down 
in that year are spoken of by Zephaniah as stili prevalent 
in Judah (chap, i, 4 sj )} specified in such a connexion 

as to imply that they were not the secret sins of individuals, 
but held the first place among the national backsHdmgs 
that could, as the prophet teaches, be removed only by 
a sweeping judgment on the state. Of the person of 
2 ^phaniah nothing is known j but it has been conjectured 
that his great-great-grandfather Hezekiah (chap, i l) is 
the V^T>g of that name, and if so he belonged to the highest 
class of Judaean society. 

Tbn gentdnenaas and integrity of the short prophecy 
ascribed to Zephaniah do not seem to be open to reasonable 
doubt. Stade {Gmk. Isr., 1 644) raises a questiou about 
chap, iii., and if this were a distinct oracle there would be 
no cogent reason to ascribe it to the author of the two 
chapters that precede; for the book of the minor prophets is 
made up of a numb®: of short pieces, some bearing a n^e 
and some anonymous, and it is only old usage that ascribes 
the anonymous pieces to the last preceding -prophet whc»e 
mme is prefixed -bo his prophecy. Bul^ tbongb the sequence 
of thought in the book of Zephaniah is not so smooth as 
a Western reader may desire;, a single leading motive runs 
through the whole, and -the first two chapters would be 
inccanplete without the third, which moreover m certainly 
pre-eiilio (verses 1 - 4 ), £md pr®ents specific points of con- 
tact with what precedes as -well as a general agreement 
In stjde and idea. 

The dominating motive of the whole is the approach of 
a sweeping and world-wide judgment -vdiich the prophet 
announces as near at hand, and interprets, on the lines laid 
down by Isaiah in his prophecies about Iinael and Assyria^ 
as designed to destroy the wicked and prepare the way 
for tibe visible sovereignty of the righteous Qod of Israel 
A« regttds Judah, which forms -the subject of the first and 
third ohapteEB, the effect of the judgment will be to sift 
out tile idolaters, the men cf violence and wrong, the false 
prophets and profane prfests^ the Itardened men of the 
world to whom all religion is alike and who deem that 
the Lord will do neither good nor evil The men who 
seek meekness and righteousness -will be left^ a poor and 
lowly people, trusting in the name of the Lord and eschew- 
ing falsehood To them a future of gladness is reserved, 
a peaceful life -under Jehovah’s imEKdiate kingship and 
loving protection. Such an ideal necessarily implies that 
they sl)^ no longer be threatened by hostility from -with- 
ont, and this conation is satisfied by the prophet’s view 
of the effect of the impending judgment on &e ancient 
enemies of his nation. The destruction of the PhDistines 
on the west and of Moab and Ammon on the east -will 
enable the Hebrews to extend their settlements from the 
Hediterzanean to the Syrian desert; and their remoter 
oppressors^ the Ethiopians and Assyrians, shall also pedsh. 
TSat, Ethiopm appears instead of Egypt is in accordance 
with the conditions of the time. It was with Ethiopic 
dynasts holding sway in ^gypt titat Assyria had to con- 
daring the 7th century B.a, when the petty kingdoma 


of Palatine were so often crashed between the collision 
of the two great powers, and even Psammetichns, the con- 
temporary of Josiah, and the restorer of a truly Egyptian 
kingdom, was nominally the heir of the great Ethiopian 
sovereigns. 

*111686 conceptions are closely modelled on the scheme 
of Jehovah’s righteous purpose worked out by Isaiah a 
century before, when Judah first felt the weight of the 
Assyrian rod, and they afford the most conclusive evidence 
of the depth and permanence of that great prophet’s influ- 
ence. But in one point there is an important divergence. 
In Isaiah’s view Ass 3 rria is the rod of God’s anger , and, 
when the work of judgment is complete and J^ovah 
returns to the remnant of His people, the theodicea is com- 
pleted by the fall of the unconscious instrument of the 
divine decrees before the inviolable walls of the holy 
mountain. Zephaniah in like manner looks to an all-con- 
quering nation as the instrument of divine judgment on 
Judah and the rest of the known world. He represents 
the day of Jehovah, according to the old meaning of that 
phrase, as a day of battle (not an assize day) ; he speaks 
of the guests invited to Jehovah’s sacnfice, %.e., to a great 
shuughter, of alarm against fenced cities, of blood poured 
out as dust, of pillage and desolation at the hand of an 
enemy. But beyond this all is vague; we neither hear 
who the sword of Jehovah (ii. 12) is, nor what is to become 
of biTTi when his work is completed. Isaiah’s construction 
1ms in all its parts a definite reference to present pohtical 
fact^ and is worked out to a complete conclusion; Zephaniah 
borrows the ideas of his predecessor -without attaining to 
his dearness of political conception, and so his picture is 
incomplete^ 'The foreign conqueror, by whom Judah is to 
be chastised and Nineveh andEthiopia destroyed, is brought 
on -to ^0 stage, but never taken off it. It is safe to con- 
clude that the prinditfil actor in the prophetic drama, who 
is thus strangely forgotten at the last, was not as red and 
prominent a figure in Zephaniah’s political horizon as 
Ass 3 nda was in the horizon of Isaiah. At the same time 
it is reasonable to think that so complete a reproduction 
of Isaiah’s ideas in the picture of a new world-judgment 
not formed -without some stimulus from without, and 
this stimulus has been sought in the Scythian invasion of 
western Aria, to which some of J eremiah’s earher prophecies 
also appear to refer; see Iseabl, voL xiii. p. 415. But 
from the analysis given m the article Soythol (vol. xri p 
577) it is doubtful whether the Scythians had appeared 
even on the distant horizon at -the date of Zephaniah’s 
prophecy,! whil^ on the other hand, the movements in the 
' far East which preceded the first siege of Nineveh are 
: ehronologioally suitably and appear to afford quite sufficient 
basis for Zepbrniiah’s undeflned anticipation of a general 
pohtical convulsion. How the danger that threatened 
Nineveh stirred the mind of the Hebrews appears also 
from the prophecy of Nahum, 

Be -tins as xt may, the compariBon between Isaiah and Zephaniah 
ai&Tds an ioatractiye exam^e of the differenoe between original 
and Tffliroduotive prophe<^. All the prophets have certain funda- 
mentif ideas in common, and each has learned something from his 
predecessors. If Zephaiuah draws from Isaiah, Isaiah himself drew 
i from Amos and Hosea. But Isaiah goes to his predecessors for 

S neral principles, and shapes the application of these pnnciples to 
e conmtiQns of his own time m a manner altogether fresh and m- 
dependen-t Zephaniah, on the other hand, goes to his predeoessor 
' for dehdla , he does not dearly diatingmah be-fcween the form and 
the substance of the prophetic ideas, and looks for a final consuni- 
! mation of the di-rfne purpose, not only m acoordanoe -with the 
prindples of Isaiah, but on the very linos which that prophet had 
laid down. But these lines were drawn on the assumption that 
the Assyrian judgment "Vfas final and would be directly followed by 
the reign of nghteonsness. This assumption was not justafied by 

! The Scythians appeared in Media about 619 no., and, if they were 
really and came from the Bast, their appearance in Palestine 
-would Idl stin later. 
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the eTent ; the deliverance and refoxination ■were incomplete ; and 
the inbnnging of the reign of nghteousness was again d^erred 
Zephaniah sees this, but fails to draw the true inference. He 
postulates a new crisis lu history similar to the issynan crisis of 
which Isaiah wrote, and assumes that it will run such a course as 
to fulfil Isaiah’s imfiilfilled predictions. But the movements of 
history do not repeat themselves ; and the workings of God’s nght- 
eous providence take fresh shape m each new scene of the woHd’s 
life, so that a piediction not fulfilled under the conditions for 
which it was given can never again be fulfilled m detail As it is 
an essential feature of prophecy that all ideas are not only presented 
but thought out in concrete form, and wifh reference to present 
histoncal conditions, the distinction between the temporary form 
and the permanent rehgious truth embodied in that form is also 
essential. The tendency to confound the two, to ascribe absolute 
truth to what is mere embodiment, and therefore to regard unM- 
fiUed predictions as simply deferred, even where the form of the 
prediction is obviously dependent on mere temporary conditions of 
the prophet’s own time, ^uned mound from the tune of Zephaniah 
onward^ and cnlmmated in the Apocalyptic literature As it grew, 
the eternal ideas of the great prophets fell into the background, 
and were at length entirSy lost in the crass Jewish conception of 
a Messi&mc age, which is little more than an apotheosis of national 
particularism, and selfiighteousness. Zephaniah’s eschatology is 
not open to this charge . with him, as with Isaiah, the doctrme of 
the smvation of the remnant of Israel is inspired by spiritoal con- 
victions and instinct with ethical forca The emphasis still lies on 
the moral idea of the remnant, not on the physical conception 
Israel. He does not yield to Amos or Isaiah in the course with 
which he denounces am in high places, and he is akm to BLosea in 
his firm hold of the prmciple that the divine governance is rooted 
not only m rmhteousness but in love, and that the triumph of love 
18 the end of Jehovah’s working Yet even here we see the differ- 
ence between the first and second generations of prophecy. The 
persuasion to which Hosea attains only through an intense inward 
struggle, which lends a peculiar pathos to nis book, appears in 
Zephauiah, as it were, ready made. There is no mental conflict 
before he can pass through the anticipatiou of devastatmg judgment 
to the assurance of the victory of divme love, and the sharp transi- 
tions that characterize the book are not, as with Hosea, due to 
sudden revdlsion of feelmg, but only mark the passage to some 
new topic m the circle of received prophetic truth. The finest 
thmg in the book — spite of certain obscunties, which may be 
partly due to corruptions of the text — is the closing passage , but 
the description of the day of Jehovah, the dies vrse dies iZla of 
chap i. 16, which furnishes the text of the most striking of 
medueval hymns, has perhaps taken firmer hold of the religions 
ima^nation. Least satisfactory is the treatment of the judgment 
on heathen nations, and of their subsequent conversion to Jehovah. 
In the scheme of Isaiah it is made clear that the fall of the power 
that shatters the nations cannot fail to be recognized as Jehovah’s 
work, for Assyria falls before Jerusalem as soon as it seeks to go 
beyond the luiuts of the divine commission, and thus the docferme 
“With us IS God” is openly vindicated before the nations. But 
Zephamah assumes that the convulsions of history are Jehovah’s 
work, and specially designed for the mstruotiou and amendment of 
Israel (ui. 6 sg ), and neglects to show how this conviction, which 
he himself derives from Isaiab, is to be brought home by the com- 
ing judgment to the heart of heathen nations. Their own gods 
indeed will prove helpless (u. 11), but this is not enough to tom 
their eyes towards Jehovah. Here, therefore, there is m his 
eschatology a sensible lacuna, from which Isaiah’s construction is 
free, and a commencement of the tendency to look at things from 
a merely Isradite standpoint, which is so notable a feature of the 
later Apocalyptic. 

There Is no Important separate commentary on Zephaniah , the student must 
refer to the commentaries on the minor prophets (see Hosea). The relative 
section in Dnhm, TAeoloffie der PropheUn, deserves attention. An apocryphal 
propheoy^ascrlhed to Zephaniah Is quoted hy Clement of AlesamlT^Sirm^a, 

ZEPHYEINUS, St, biahop of Eome from about 202 
to 26th August 217, succeeded Victor I. He is described 
as a man of little intelligence or strength of character, 
and the somewhat important controversies on doctrme and 
disciphne that marked his pontificate are more apprppri- 
ately associated with the name of Hippolytus (q.v.) and 
of Oalixtns, his principal adviser and afterwards his suc- 
cessor (see PopEHOM, vol. xix. p 489) 

ZEPHYEUS, the west wind, brother of Boreas, the 
north wmd, was the son of the Titan Astrseus and Eos, 
the dawn (Hes., Tkeoff , 579), and had his palace in Thrace 
(J7., ix. 5 ; 0d.t v. 296). He was married to C5hlori% the 
goddess of flowers (Ov., Fast.^ v. 195), by whom he had 
a son, Carpus; by the harpy Podarge he was also tiie 


father of Xanthus and Balins, the horses of Achilles (77, 
XVI. 150). 

ZEEAFSHANT, an independent “ circle ” or province of 
Kussian Turkestan, includes the valley of the river Zeraf- 
shan from its sources to Katty-Kurgan, as well as the 
mountains which bound the valley to the north and south 
It is the SoGDiANA {qv) of the ancients, famed for its 
fertility, which is due to the waters of the Polytimetus. 
The present Eussian province of Zerafshan, which is 
densely peopled along the course of the river, has a length 
of nearly 250 miles from west to east, a width of from 50 
to 100 miles, and an area of 19,665 square miles. It is 
bounded on the "W, by Bokhara, on the N. by the Kizil- 
kum Desert of Syr-Daria and the Eussian province of 
Ferghana, on the E. by tbe Alai plateau, and on the S. by 
the vassal khanates of Bokhara, — Karategin, Hissar, Shahr- 
i-Syabs, and Karshn High chains of mountains enclose 
the provmce on three sides. To the north are the Turke- 
stan Mountains, which separate the tributaries of the Syr 
from those of the Amu, rising to 22,000 feet in then- 
highest snow-clad peaks, and crossed by but few passes, 
which themselves range from 10,000 to 13,000 feet In 
the west the Turkestan Mountains are joined by the Nura- 
tau Mountains, which have a north-westerly direction 
(see Tuekestah). In the south-east the valley of the 
Zerafshan is separated from that of the Surkhab by the 
grand snow-clad Hissar Eange, which runs from north-east 
to south-west, aud by sever^ chains parallel to it, while 
farther west a series of mountains, partly running also 
towards the south-west and partly towards the north-west, 
separate it from the Bokhara plains of the Amu, The 
lowest passes across these chains have altitudes of not less 
than 7000 feet But the vaUey of the Zerafshan hes 
broadly open towards the steppes in the west, and has 
supphed an easy route for the railway from the Caspian 
by Merv to Samarkand. 

Qianites and all kmds of crystaUine slates are widely developed 
m the monntaiDS which endose Zerafshan. Carboniferous lime- 
stones are met with in the west ; but the great bulk of the deposits 
which overhe the cijstallme slates, and are raised to tlie greatest 
hfflghts in the highlands, belong to a more recent geological time, 
namdy, to the Secondary — chiefly Chalk — and Tertiary penoda The 
Zerafenan valley owes its ferfahly to the thick terraces of loess 
which surround the base of the mountains and sometimes reach a 
thickness of 100 feet. 

The Zerafshan nver, which owes its name(''gold-spreading”)prob- 
ably more to the fertility it hnngs than to the gold which is found 
m very small quantities in its sands, rises under the name of Matchi 
from a large glacier, fed by the high peaks which rise at the junction 
(improperly called Kok-su) of the Turkestan Mountains with the 
Alai Bange. The altitude of the glacier is about 9000 feet, and 
thence the Zerafshan flows due west m a narrow valley, with a fall 
of not less than 40 feet per mile. Several villages are scattered over 
the slo]^ of the mountains , and some thirty bndgea, made of poplar 
trees felled across the nver and swaying under the weight of the 
foot passenger, furnish means of communication. After a course 
of nearly 100 miles in the mountains the Zerafshan receives from the 
left the Fan, with the Yagnoh, which flows in a high longitudinal 
valley, separated from the main river by the lofty Zerafehan Range 
About Fendjakent it enters on its middle course along a hi-oad 
valley from 20 to 60 inilea wide. Large aryka, or irrigation canals, 
one of vhich is 60 miles in length and has all the appearance of a 
river, distnbute the waters of the Zerafshan over the valley, while 
the nver itself divides mto two great hranches, 10 to 12 miles apart, 
forming a laige island, the Miankal, which is the most fertile pait 
of the province A dam keeps np the water in the southern branch, 
Ejara-JJatia, close by which is situated Sahabsaio) {q v >, and five 
large aryks distribute its wnter over the fields. Bnmberless canals 
dram off its waters farther west in the neighbourhood of the city of 
Bokhara, so that, after carrying an insignificant volume of water 
to tiie small Lake Kara-kul, it stops its course there, some SO miles 
from the Amu-Daria, of which it formerly was an affluent 

The population of Zerafshan was reckoned at S61,900 in 1883. 
The bulk of the inhabitanta axe Hzbe^ and Tajiks, the reimamdcr 
consisting of a few thousand Persians, Hindus, and Jews respect- 
ively; tne Russians are mainly military, civil functionaries, 
merchants, and a few peasant settlers I’^eat, barley, rice, and 
other cereals, as also lucerne, ore widely cultivate, and the gardens 
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of Zerafehaa are Leautifta. A varieiy of petty trades are carried 
on in the towns and villages. ^ , 

Zerafshan is divided into three districts, the chief towns of which 
are Samarkand (36,000 inhabitants), now connected by rail with 
Bokhara, Merv, and ilikhailovsk on Krasnovodsh Bay in the Cas- 
pian Sea ; Katly-Emgan (442&), close by the frontier of Bokhara ; 
and Pencyakent (1880), chief town of the monntain district of the 
upper Zerafshan, known as Eohistan. 

ZERBST, & manufacturing town in the duchy of , 
Anhalt, (Germany, is situated on the Nuthe, 1 1 miles north- ; 
west of Dessau and 21 south-east of Magdeburg. It con- i 
taTn.q five chuTches, one of which (St Nicholas), built iu 
1446-88, is a good example of the Late Gothic style as 
develops m Saxony, with its spacious proportions, groined 
vaulting, and bare simple pUlars- The town-house dates 
from about 1480, but it was disfigured by additions in 
tbe beginning of the 17th. century. The palace (1681- 
1750) has been used as a depository of archives since 
1872. There are several quaint old hous^ with high 
gables, in the market-place, in the middle of whidi stand 
a Roland column, of about 1445, and a bronze figure known 
as the “Buttequngfer” (butter-girl), of uncertain origm 
and meaning, but now regarded as tbe palladium, of the 
town. The old Franciscan monastery, with fine cloisters, 
founded in 1250, contains the gymnasium ; a nunn^ of 
1214 has been converted into barracks j and the Augustinian 
monastery of 1390 has been a hospital smce 1525. The 
site of the old fortifications is occupied by pretiy pro- 
menades. Gold and silver articles, siU::, plush, cloth, 
leather, soap, starch, chemicals, and carriages are among 
the chief manufactores. Iron-founding is carried on; 
and several breweries are engaged in the preparation of 
Zerbster bitter beer, which enjoys considerable repute. 
Market-gardening is also a profitable industry at Zerbst. 
The population, almost entirdy Protestant, was 15,069 
in 1885 ; in 1849 it was 9350. 

Zerbst is am ancient town, mentioned in 949. In 1807 it came 
into tbe possession of the Anhalt fiumly, and from 1603 till 1798 
was the capital of the collateral branch of Anhalt-Zerbst la 1793 
it passed to Anholt-Dessan. 

ZEDS, the chief deily of ancient Greek religion, beara 
a name which almost certainly means “ sky.’* His title is 
identified by etymologists with the Sanskrit Di^aits, the 
“ bright onei,” “sky,” though his legend and place in religion 
are not closely akin to those of the Yedic deity. It seems 
nnurly Certain that fh© peoples who speak Aiyan language 
had at some remote "toe a common word for the sky, 
and nothing can be more probable than that they also 
worrilupped the vault of heaven. In what sense the sky 
may have beau an Aryan deity before the distant and 
obacure process esdied the Aryan dispersion, it is not 
possible with certainly to say. The followers of Mr 
Herbert Spencer might not inconsistently suppose that 
there was once an Aryan medicine-man or (dtief named 
Sky, and that on his death his ghost was worshippai 
and Ms cult finally blended with that of the actual 
natoml phenomenon. Or, again, it might be argued 
that the sky was originally adored as a symbol of the 
Infimte^ and that men, losing the original conception, 
and miMed by the personal appearance of the name as 
other words for sky became more familiar, were deceived 
into the belief that “ sky ” was a personal dmty. Or, once 
more, theorists might urge that Sky was first worshipped 
at a stage of early fancy, when all things in nature were 
looked on as personal and of human parts and passioni^ 
while later the sky sank back into the category of lifeless 
things, leavjing Zeus as a distinct personal being and deity. 
Other hypotheses imgbt, no doubt, be invented, but 
unhappily we have nu means of proving their historical 
accuracy. It is a common thing among backward races, 
for example on the Gold Ooast, to find Sky worshipped as 
a god, or regarded as the dweUmg-pIace of gods. How 
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and in what manner such conceptions were attained by the 
ancestors of the ancient Greeks we can never know as a 
matter of fact 

Coming to historical and documentary evidence, our 
^xliest knowledge of Zeus is derived from the Homeric 
and Hesiodic poems. It is very probable that in the legend 
and ntual of remote towns and temples in Greece we have 
traces of a conception of Zeus much older than that which 
meets us in Homer. But Homer and Hesiod are the 
most ancient literary testimomea ; next to these come the 
speculations of the early philosophers and the writings of 
the lyric poets, Pindar, Herodotus, and the tragedians. 
Finally, we have the Zeus of the philosophers of the central 
period,— Plato and Aristotle,— and the Zeus of the later 
philosophic periods down to the prevalence of Christianity. 

By the time that Zeus meets us in Homer he has 
wandered far from the original conception of him What- 
ever that may have been, Zeus cannot have been first 
imagined in an age of advanced society on the heroic 
I system, that is, in an age of the fully developed monogam- 
ous family of city states each goverued by a king, and of 
a general loose confederation, with a kind of upper and 
lower house,' — ^the prince’s council and the assembly of the 
people. It is, however, on the model of such a society that 
the Olympian consistory is organized in Homer, with Zeus 
for tile bretwalda, the principal chief of the gods Such 
a position Zeus holds m Homer. The poet represents him 

anthropomorphic, — a powerful, humorous, amorous ruler, 
sometimes troubled by disputes among his younger brethren, 
— Hades and Poseidon, — ^his wife, and his children. His 
to supreme authority is based on primogeniture (17 , 
XV. 187), whereas m Hesiod Zeus is the succes^ youngest 
son of Cronus. Both poets agree that he has overthrown 
the paternal dynasty, and established his owu power after 
violent stru gg les. The legends m Hesiod are full of ugly 
n.T^B puerile fables and conceits, dating doubtless from 
remote and uncivilized antiquity. Though Zeus be so 
much of a magnified man in Homer, there are probably 
traces of the elemental conception, and his union with Hera 
(77., xiv. 162) on the crest of Ida may be a poetic memory 
of the old story of Heaven wedding Earth, though Hera 
cannot as a rule be regarded as a form of Gsea or of 
Demeter. While among the gods Zeus is a father, 
brother, and emperor, Homeric men sometimes use his 
mme as we might use that of God, in a religious rather 
than in a mythological sense Now regarded as subject to 
Fate^ so that be cannot save even his own children from 
her decree, elsewhere he seems to hold the gifts of Fate in 
his own bati d : &om two vast jars he deals out good and 
evil to mankind Where morals are concerned, he sanctions 
the oath (77., iii. 227) both in this world and the next, 
and he is the friend oi strangers and suppliants, the patron 
of the hospitable hearth. In Homer Zeus does not assume 
the form of the lower animals, and in the strange passage 
where he recounts his loves, the Leporello of his owu Don 
Juan, he says nothing of those well-known disguises. In 
Hesiod the old wild tales revive, and we learn, for example 
{Tlmg.i 886 ; compare the scholiast), that Zeus swallowed 
hm own wife, Metis, after indncing W to take the shape 
of a fly, just as Puss-in-Boots got rid of the ogre who 
turned hunself into a mouse. Iu Hesiod, too, we have the 
tale of Prometheus and Pandora, a tale which afforded such 
an admirable theme for moral handling by JEscbylus. 
2feus tempted Epimetheus by the aid of the womm Pan- 
dora ; hence came death into the world and all our woe. 
Then Prometheus pitied and aided men, whom Zeus had 
I intended to destioy, and the hero was fixed to a rock in 
Oaucasus by order of the god. The myth may be alle- 
gorized in a dozen ways, and perhaps may be taken to 
mean that man does not mcrease happiness by increasing 
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knowledge, science, and the arts of life. Without the gifts 
of Prometheus, carried to what Horace would have thought 
a profane pitch of perfection, we should not have reached 
modern mdustnahsm and the horrors of modern war In 
Hesiod Prometheus may stand for humanity vainly strug- 
ghng to be powerful and happy against that inflexible and 
rutMesa law which is Zeus And what shall the end be? 
How shall the ways of Zeus be justified to men, and man’s 
rebelhon be justified to Zens 1 We no more know how 
iEschylus solved the problem mythically than we can dis- 
cover the actual solution. The idea that another shall 
voluntarily take the place of Prometheus (jEsch., Prom. 
Vinct , 1026) naturally recalls the theory of the Atonement. 
To such mysteries does the Greek mind attain, and m such 
ultimate perplexities is the conception of Zeus, the Bon 
Bteu of the Homenc Olympian festivals, involved. 

At the opposite pole from the Hesiodic Zeus is the Zeus 
who practic^y means the unknown god, as Terpander sings, 

Zed ir&VTOtv irdvTCiW Ay/jrap, 

or, as the Orphic h 3 Tmn (whatever its date) proclaims him, 
Zeis KetpaX-^, Zeis fiicraa, Aihs S’ ix irdvra rirvKTCu 
Thus Zeus becomes a shorthand symbol for the pantheistic 
deity 

The Zeus of pure religion and of speculation is very 
different from the Zeus of ntual and of local myth. To 
ritual, and to the local myths treasured by priests, which 
often tried to explain the ritual, we owe the unbecoming 
anecdotes of Zeus as the god who, in the form of ant, snake, 
bull, eagle, and so forth, made love to the daughters of men. 
On this pomt reference may be made to the work of the 
present writer, Myths, Bttiial, and Religion (u. 189) The 
hypothesis there offered is that the Greeks in their early 
uncivilized state, dwelling in tribes and in scattered kraals 
or villages, retained traditions like the totemic and magical 
beliefs of Red Indians or Australians. When they became 
more united and more eivihzed, they did not drop wholly 
the faith that they were descend^ from animals, nor wholly 
forget such tales as the Indians tell of Manibozho and the 
Australians of Punjel, but they transferred the old anec- 
dotes to Zeus. In place of saying, “We descend from a 
bull,” they said, “ We descend from Zeus, who for purposes 
of amorous disguise took the shape of a bull,” or a swan, 
or an ant, as the case might be. Probably some formgn 
legends, Phoenician or African, were also borrowed and 
attached to Zeus. If this be a correct, as it seems a 
possible, hypothesis, then it will be well to be cautious in 
explainmg the myths about Zeus as if they were all of 
elementary origm, and aU expressed in images some natural 
process or series of natural phenomena. We must regard 
Zeus as an extremely difficult complex, in which elemental 
myths, myths of savage fancy, myths of perverted history, 
theories of early natur^ philosophy, and the ideas of panthe- 
istic speculation are all confuse^y mingled. He is the sum 
of the religious thought of Hellas, formed m the numberless 
ages between savagery and complete civilization. He 
received human sacrifices even after the Christian era ; yet 
long before it he all but corresponded to the Unknown 
Substance of Speucenan philosophy (See Plato, Rep., viiL 
565 D; Suida^ s.v. “ Laphystius.”) A summary of the 
Zeus myths will be found m Dr William Smith’s DvAwmry 
of Classical Mythology. For a comparison between flie 
character and attributes of Jupiter and Zeus, see the article 
Jupiter. 

Among modem works in whicli the character and l^nd of Zeus 
are discussed may he recommended Welcker’s Griedhisehe GSUerJ^re 
(Gottingen, 1857) ; ^^Her’a Grie6hia(he (^rlin, 1872) ; 

the Se&ted E^ya of Mr Max Muller ; Le Sentiment Eelimsnae en. 
Grice of M. Jules Girard (8d ed , Pans, 1887) ; and 0 0. Muller’s 
Iniroiiustion to a Seimbfie System of Mythology (Eng. trand. , 
London, 1844). The subject has not yet been reached (1888) in 
Rosscher’s great LesaUcon, The anthonties named will introduce the 


reader m turn to other authors, their researches and speculations. 
Heyne’s Apollodorm (Gottingen, 1803) is also useful (A. L ) 

ZEU3HS, a Greek painter, who flourished about 420- 
390 B c., and descnbed himself as a native of Heraclea, 
meamng prohahly the towm in Magna Grsecia. To this 
neighbourhood seem to point the facts of his having 
painted a figure of Helena for a temple in Croton, of hia 
: presenting a picture of Alcmena to the people of Agri- 
gentum, and of his havmg been, in one account, a pupil 
of Damophilus of Himera in Sicily, the other statement 
being that he was a pupil of Neseus of Thasos After- 
w'ards he appears to have resided in Ephesus. His known 
works are — 

1 Zeus Surrounded hy Deities. 8. Alcmena, possibly another 

2. Eros Crowned with Eoses. nnme for 7. 

S Marsyas Bound. 9. Helena at Croton 

4 Pan. 10. Penelope. 

5 Centaur Family 11. Menelaus. 

6 Boreas or Tnton 12. Athlete 

7. Infant Hercules Strangling 13 An Old 'Woman, 
the Serpents in Presence 14 Boy with Grapes, 
of his Parents, Alcmena 16 Grapes. * 
and Amphitiyon 16 Monochromes. 

17 Plastic works in clay. 

In ancient records we are told that Zeuxis, following 
the initiative of ApoUodoms, had introduced into the art 
of painting a method of representmg his figures in light 
and shadow, as opposed to the older method of outhne, 
with large flat masses of colour for drapenes, and other 
details, such as had been practised by Polygnotus and 
others of the great fresco painters. The new method led 
to smaller compositions, and often to pictures consisting 
of only a smgle figure, on w'hich it was the more easy for 
the pamter to demonstrate the combmed effect of the 
various means by which he obtained perfect roundness of 
form. The effect would appear strongly realistic, as com- 
pared with the older method, and to this was probably 
due the ongin of such stones as the contest m which 
Zeuxis painted a bunch of grapes so like reality that birds 
flew towards it, while Parrhasius painted a curtain whicli 
even Zeuxis mistook for real The story reads in Pliny 
{N'. H., XXXV. 65) as if Parrhasius had brought forward a 
picture with an apparent curtam hung in front to protect 
the colours from the light, and that Zeims had tried to 
pull the curtain aside. It is perhaps a vanation of this 
story when we are told (Pliny, loc. at.) that Zeuxis also 
painted a boy holding grapes, towards which birds flew, 
the artist remarking that if the boy had been as well 
painted as tbe grapes the birds would have kept at a dis- 
tance. But, if the method of Zeuxis led him to real 
roundness of form, to natural colouring, and to pictures 
consisting of single figures or nearly so, it was likely to 
lead him also to search for striking attitudes or motives, 
which by the obviousness of their meaning diould emulate 
the plain mtelligibihty of the larger compositions of older 
times. Lucian, in his Zeuxis, speaks of him as carrying 
this search to a novel and strange degree, as illustrated 
m the group of a Female Centaur with her Yoimg. When 
the picture was exhibited, the spectators admired its in- 
vention and overlooked the skill of the painter, to the 
vexation of Zeuxis. The pictures of Hercules Strangling 
the Serpents to the astonishment of his father and mother 
(7), Penelope (10), and Menelaus Weeping (11) are quoted 
as imitances in wliich strong motives naturally presented 
themselves to him. But, in spite of the tendency towards 
realism inherent m the new method of Zeuxis, he is said 
to have retained the' largeness of form which had charac- 
terized his predecessors. Of all his known works it would 
be expected that this quality would have appeared best in 
his famous picture of Helena, for this reason, that we 
cannot conceive any striking or effective incident for him 
in her career. In addition to this, however, QttiBtilian. 
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states (Tnst. Orot.^ xii 10, 4) that in respect of largeness 
of form Zeuzia had followed Homer, while there is the 
fact that he had inscribed two vera^ of the Hiad (iii, 
156 sq.) under his figure of Helena. As models for the 
picture he was aJlowSi the presence of five of the most 
beautiful maidens of Croton at his own request, in order 
that he might be able to “transfer the truth of life to a 
mate image.” Cicero (2)6 2nv&nt, ii. 1, 1) assumed that 
Zeuxis had found distributed among these five the various 
elements that went to make up a figure of ideal beauty. 
It should not, however, be understood that the painter 
had made up his figure by the process of combining the 
good points of various models, but rather that he found j 
a-mnn^ those models the points that answered to the ideal 
Helena in his own mind, and that he merely required the 
models to guide and correct himself by during the process 
of transferring his ideal to form and colour. This picture 
also is said to have been exhibited publicly, with the result 
that Zeuxis made much profit out of it. By this and 
other -vre are told, he became so rich as to rather 

give away his pictures than to sell them. He presented 
Ms Alcmena to the Argentines, his Pan to King Arche- 
laus of Macedonia, '\mose palace he is also said to have 
decorated with paintings. According to Pliny (Jf. H., 
XXXV. 62), he made an ostentatious display of his wealth 
at Olympia in having his name woven in letters of gold 
on his dress. But, as there would not he much ostenta- 
tion in that, and as Pliny at times makes mistakes in 
translating from his Greek sources, it is possible that 
Zeuxis may merely have presented some piece of tapestry 
to a temple at Olympia with the customary inscription 
woven m letters of golA Under his picture of an A^ete 
(12) he wrote that “It is easier to revile than to rival” 
yMifi’^crera.i rts /toAXov ^ /M/tijoreToi). A contemporary, 
Isocrates (De Permit.^ 2), remarks that no one woMd say 
that Zeuxis and Parrhasius had the same profession as those 
persons who paint pinaHay which is equivalent to the 
vase-paintBrs of the time. We possess many exampl^ of 
the vase-painting of tibe period circa 400 B o., and it is 
noticeable on thmn that there is great freedom and facility 
in drawing the human form, so as to suggest roundness 
and perspective. In the absence of fresco paintangs of 
that date we Imve only these vases to fall back upon. 
Ye^ with their limited resources of colour and pempective, 
they in a measure show the influence of Zeuxis, whil^ as 
would be expected, they retain perhaps more of the large- 
nCBB of foim of older times. It is said that he died of 
laoi^ter at the quaintness of a picture he had painted of 
an Old Woman. 

ZHITOMIB, OP JiTOMEB, a town of western Busria, 

, capital of the government of Yolhyma, is situated on the 
Teta^ff river, 646 miles to the south-west of Moscow. 
The railway which connects Riga and Konigsberg with 
Odessa^ vta Berditcheff, passes within 27 milea of the 
old Lithuanian dty without sending a branch towards it ; 
and the whole pla^, with its old abandoned mansions of 
the Polish nobility, lias an air of decay. Hor is it rich in 
historical monuments of its troubled past, its churches and 
cathedral mostly dating from the IStib century. Its popu- 
Jarion, howBverj reached 54,830 in 1884, — Jews coni^tut- 
ing more than onO-third of the totaL Two large printing 
offices in Zhitomir issue n^ly one-haJf of aU the Hebrew 
books printed in Busria. The Jewish merchants carry on 
& considerable export trade in the agricultural produce of 
- the plains surrounding the city, as also in timber and 
wooden wares from the forests to the north. 

Zbitoufir is a very old city, tiaditicu tracing its foundation as &r 
hack as the times of Afikola and thr. The aimali^ however, men- 
tioa it chiefly in connexion 'sn.tb luvarioaa of the Tartars, who 
plundered it in the ISth, 14th, and even the l7th oentary (1606^ 
>or in conheodnit with destrootlve conflagrations. It fell under 


lathuanian rule in 1820, and dnnng the 15th century was one of 
the fifteen chief cities of the kingdom. Later on it became part of 
Poland, and when the Ooaaaeks rose under Khmeln itsky (1648) they 
sacked the town It became annexed to Russia along with the rest 
of the Ukraina 

ZIMMERMAO, Johajtn- Gboeg, Birrm von (1728- 
1795), a Swiss philosopMcal writer and physician, was bom 
at Brugg, in the canton of Aargau, on 8th December 1728 
He studied at Gottingen, where he took the degree^ of 
doctor of medicine. Afterwards he practised as a physician 
in his native place, and here he wrote Ueber d%c Einsamkeit 
(1765) and Y<m JYatumalstoh (1758), These books made 
a great impression in Germany, and were translated into 
almost every European language. They are now only of 
historical interest. In Zimmermann’s character there was 
a strange combmation of sentimentalism, melancholy, and 
enthusiasm ; and it was by the free and eccentric expres- 
sion of these qualities that he excited the mterest of his 
contemporaries. Another book by him, written at Brugg, 
Von der PSrfdkrung in d&r Ar^meivnssenscJioJ^t (1764), also 
attracted much attention. In 1768 he settled at Hanover 
as private physician of George HI. with the title of Hofrath 
Catherine IL invited him to the court of St Petersburg, 
but t.hia invitation he deehned. He attended Frederick 
the Great during that monarch’s last illness, and afterwards 
issued various books about him, of which the chief were 
XJeh&' Fredenck den Cfrossen und mem Unterredung mU ihm 
hurz vor seinem Tode (1788) and Fragmenie tJLber Fr%cdrv:h 
den Grossen (1790) These writings display extraordinary 
peraoual vanity, and convey a wholly false impression of 
Fredenck’s character. Zimmermann died at Hanover on 
7lh October 1796. 

See Zimmrmann'a Bn^e an eirnge seiner Freunde in der Sehwetz 
(18S0) and Bodemann’s Johann Cfeorg Zimmermann (1878). 

ZINC, the name both of an important useful metal and 
of the element of which the metal consists. Zmc as a 
component of brass had currency in metallurgy long before 
it became known as an mdividual metal Aristotle refers 
to the alleged fact that the Mossinecians produced a blight 
and light-coloured yahjiSs, not by addition of tin, but by 
fusing up with an earth Pliny ezphcitly speaks of a 
nuneral cadmia as serving for the conversion of copper into 
aunckcdcmn, and says tether that the deposit (of ZnO) 
formed in the brass furnaces could be used instead of the 
TninfiTfll. The same process was used for centuries after 
Pliny, but its rationale was not understood. Stahl, as late 
as 1702, quoted the formation of brass as a case of the 
union of a metal with an earth into a metallic compound , 
but he subsequently adopted the view propounded by 
Euakel in 1677, that cadmia is a metallic calx, and that 
it dyea the copper yellow by giving its metal up to it Li 
1597 Libavius described a “ peculiar kmd of tm ” wMch 
was prepared m India, and of wMch a friend had given 
hiTn a quantity. From Ms account it is quite clear that 
■that metal was zmc, but 'he did not recognize it as the 
metal of calaunne It is not known to whom the discovery 
of isolated zinc is due ; but we do know that the art of 
zincHsmelting was practised in England from about 1730. 
The first Cdntmental zinc-works were erected at Li6ge in 
1807. The atomic weight of zinc is 66*37 (the mean- of 
■the results obtained by Marignac and Baubigny), 16. 

Zinc Ores,— The following may be named as important. 

(I) Jied Zinc Ore (impure ZnO) occurs in qnaortz-like crystals, 
but more frequently presents itself in large-grained and lamellar 
masses. Sp. gT. 6*4 to 6*7 Colour, byocmtli-red to bro-sra. 
Lustre, adamautme. 

FrmkUnUe (RO.MaOs, where R stands for Zn, Pe, Mh ; 34 
fi)r ffe, 34 ji). The zinc averages about 10 per cent. It cryatamzee 
in regular octffiedra, with rounded-off edges and augles. Sp 
fi 1 Colour, black ; streak, reddish-brown. Lustre, sub-metalnc- 
Thm and the preoedmg occur fii association Y?ith other and 
other things in 17ew Jersey, TJ.S. 

i (8) Ckdanane (ZnCOj). The pure mineral (zinc spar) forms well- 
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defined, thongh small, rhombohedra. Tbe ordinary ore la massive, 
and IS contammated, often largely, with clay, silica, onde of iron, 
and the like. Sp. gr. 4 to 4 6 Sometimes colourless, but as a 
role light grey, yellow, or buff-coloured. Lustre, vitreous. It is 
found m association with siliGates of zmc, zmc-blende, and. lead 
ores, chiefly in limestone and dolomitio strata, at the Zelmisberg 
or Yieille Montagne m Belgium, m Derbyshire and Northumber- 
land, and m Silesia , but these last deposits are well nigh exhausted. 
Irregular deposits occur near Santander and Cartagena in Spam, 
and in Sardinia. At Wiesloch in Baden a yellow vanety is found, 
which contains as much as 8 per cent of cadmium. Smaller per- 
centage of cadmium are met with m many other zmc ores. 

(4) Medria Calwmim, the German KieselziTtkerz (ZnOSiOa -i- EsO), 
IS also called JbemiTnorphite on account of the marked hemimorphism 
m its (ortho-rhombio) crystals. Sp gr S 35 to 8*6. Sometimes 
colourless, but more frequently grey, yellow, red, green, brown, 
blue, — always, however, light-coloured. Lustre, vitreous. The 
crystals, when heated, exhibit electric polarity ; hence the name. 
As a rule they are small and united mto cun^orm, spheroidal, or 
kidney-shaped masses ; there are also granular, dense, and earthy 
varieties It occurs with willemite ana calamme at the Altenberg 
near Aix-la-ChapeUe, with blende and lead ore at Raibel and Blei- 
berg m Carmthia, near Iserlohn m Westphalia, at Matlock m 
Derbyshire, near Tamowitz in Silesia, at Olbucs, Rwbanya m Hun- 
gary, and Nertchinsk m Siberia. Amencan sources are at Phcenix- 
ville and Friedensville m Pennsylvania and in the Anstm min e 
in Yixginia. 

(6) W-dlemiie, anhydrous ZnOSiOa, occurs m New Jersey and else- 
where ; it IS a comparatively rare ore. 

(6) or shortly jSfoTidfl (ZnS) — The five ores mentioned 

above, as indeed all oxidized zinc ores, having become scarce, moat 
of the zmc which now occurs in commerce is derived from zinc- 
blende. 13113 ore crystallizes in combinations of the two tetrahedra 
and other forms of ihe regolar system. Sp. gr 8*9 to 4’2 Colcro , 
green, yellow, red, hut mostly brown or black. Colourless crystals 
are scarca Lustre, fatty or diamond-hke. The ordinary ore forms 
crypto-crystaUme or fibrous or granular masses, which sometimes 
present the form of kidneys, consistmg of conoentnc layers. The 
finest crystals are found in Pranklm, New Jersey, which are colour- 
less and consist of pure ZnS, and m the Pefias de Enropa, Astunas 
(Spain), m which liquid enclosures are often met with. The darker 
varieties, which always mdude more or less of foreign sul phi des, 
are found m a great number of places. In Cornwall, Wales, 
Alston Moor m Oumberland, Teesdale in Yorkshire, Derbyshire, 
and the Isle of Man dark-colomred blende is found in the lead- 
mimng districts with galena, quarte, and limestone. In Belgium 
aud on the Bhme massive blende oconrs with iron pyntea and 
galena ; this ore requires a mreat deal of sorting to become fit for 
smiting. In Sweden bleime is frequently found* at Ammebeig 
on Lake Wetter a vast deposit occurs in the gneiss. To English 
miners blende is known as “black Jack," to the South Amencans 
as “ chmnbe." The principal American deposits are in Missouri. 

MfitaZhergy . — Oxide of zinc, like most heavy metallic 
oxid es, is easily reduced to the metallic state by heating it 
to redness with charcoal ; but, as zmc has the exceptional 
property of being readily volatile at the temperature of its 
reduction, the operation must be carried out in some kind 
of retort, and the zinc he recovered as a distillate. To pure 
red zinc ore the operation of distilling with charcoal might 
be applied quite directly ; and the same might be done 
with pure calamine of any kind, because the carbonic acid 
of carbonate of zinc goes off below redness and the silica 
of silicate of zinc only retards, but does not prevent^ the 
reducing action of the eharco^. Zmc-blende, however, 
being sulphide of zmc, is not directly reducible by char- 
coal j but it is easy to convert it into oxide by roasting . 
the sulphur goes off as sulphurous acid, whilst the zinc re- 
mains m the (infusible) form of oxide, ZnO. In practice, 
however, we never have to deal with pure amc minerak, but 
with complex mixtures, which must first of all be subjected 
to mechanical operations, to remove at least part of the 
gangue, and if possible also of the heavy metallic impurities 
(see MitTALLTJitGT, voL xvi p. 69 And, supposmg 

this to be done, the ore, even if it is not blende, must be 
roasted, m order to remove all volatile components as com- 
pletely as possible, because, these, if allowed to remain, 
would carry away a large proportion of the zinc vapour 
during the distillation, if the zinc is present as blende, 
this operation offers considerable difficulties, because m the 
roasting process the sulphide of zmc passes in the first 


mstance into sulphate, which demands a high temperature 
for its conversion into oxide. Another point to be con- 
sidered in this coimexion is that the masses of sulphurous 
acid evolved, being destructive of vegetable life, are an 
intolerable nuisance to the neighbourhood in wldch the 
operations take place 

Hasenclever and Helbig have constructed a furnace by which 
some two-thirds of the snlphnrous acid can be conducted into 
chambers and condensed mto the usefol form of oil of _ 
vitiioL Eigs. 1, 2, and 3 show how the fiimace is 
constructed. 1 is a Siemens gas furnace, n being « 
the onfice for the introduction of the fuel ; the 
^es go out at m, where they mix with air ; 
ttie fl^e travela between the sole g and 
the bottom of the muffle e, and then 
goes along the top of the muffle to ^ 
the flue q ; it passes below the 
slanting canal ib and keeps it 
at a temperature above the 
fusmg-point of antimony 
(432° C.). The ore is 
mtroduced through 
the funnel a ; it 
dides down the 



Fig. 1. — Longitudinal section along A B of fig. 2. 
]^tition walls d, d, which follow each other at distances of half 
a metre, compel it to spread out evenly into a thin layer. The 
partition walls, as shown by fig. 3, are arranged so that the gases 



Pig. 2. — Horizontal section along 0 D of fig. 1. 


coming from the muffle must travel along an undulatmg line and 
lick up as much as possible of the sulphur of the ore. From the 
last compartment e the gaseous product goes first to a cooling 

eiuanber, and thence to the 

vitnol chamber. The hol- 
low qrlinder /, which is 
cooled internally by air 
while made to revolve, con- 
veys the ora in instalments 
from the bottom end of the 
canal to the muffle. At m- 
tervaJs of two hours it is 
spread evenly on the bot- 
tom of the muffle, aud at last it is drawn out through o and trans- 
ferred to the sole to he finally roasted (" todtgerostet ”) there. 
The apparatus works very sathSaotorily even with ores ^or in 
anlphnr. An ore contammg 20 per cent, of sulphur contemed at 
the end / of the inclined canal 10 per cent., at the end o of the 
muffle 6 4 per cent., and at last, when “todtgerostet,” only 1*2. 
About one-third of the sulphur is lost, i.e., goes out through the 
phimnev, as SOg. 

The distillation proces in former times, especially in England, 
used to be earned out “ per descensum.” The bottom of a crunhle 
IS perforated by a pipe which projects into the crucible to about 
two-thuds of ite heagnt The powdery mixture of ore and charcoal 
is put into the orumole around the pipe, the crucible closed by a 
luted-on hd, and placed m a furnace constructed so as to permit 
of the lower end of the pipe projecting into the ash-pit. The zinc 
vapour produced descends through tiie pipe and condenses into 
liquid zinc, which is collected in a ladle held under the outlet 
end of the pipe. Eor manufacturing purposes a furnace similar 
to that used for the making of glass was employed to heat a mrculai 
row of crumbles standing on a sbelf along the wall of the furnace, 
t T Tiia By^m, however, has long been abandoned ; at prraent one or 
I other of the following methods u used as a rule. 

JXrV. — 99 





786 Z I N 0 


In the Bdgktn ^ocess the tednction and distillation are 
out in cylindncal xetorts of fire-clay, about a metre long and 0 16 
metre wide maide. Some forty-six or more retorts, arranged m 
eight parallel horizontal rows, are heated in one furnace. The to- 
naces are square and open m front, to allow the outlet ends oi the 
retorts to project ; they axe group^ together by foms ; and 
several chimneys are within the same enclosure. Each retort is 
provided with two adapters, namely, a comcal pipe of fire-clay, 
abont 0 4 metre long, which fits into the retort end, and a comcal 
tube of black sheet mon, which fits over the end of the fire-clay pipe, 
and which at its outlet end is only 2 centimetres wide. To start 
a new furnace, the front side is closed provisionally hy a bnck wall, 
s fire lighted inside, and the temperature raised very gradually to 
a white heat After four days’ heating the provisional front wall 
is removed piecemeal, and the retorts, after having been heated to 
redness, are inserted in corresponding sets. The charge of the re- 
torts consists of a mixture of 1100 Ih of roasted calamme and 650 B 
of dry powdered coal per furnace. A newly-started furnace, how- 
ever, 13 used for a time with smaller charges. Supposu^ the last 
of these prehnadnary distillations to have been completed, the resi- 
dues left m the retorts are removed and the retorts, as they be in 
the hot funuwe, are charged 1^ means of semi-cylindncal^ shovels, 
and tbeir adapters put on The charging operation being com- 
pleted, the temprature is raised, and as a coMequence an evolution 
of carbomc oxide soon begins, and becomes visible by the gas burst- 
ing oat into the characteristic blue Same. After a time the flame 
becomes dazzbn g white, showing that zinc vapour is beginning to 
escape The iron adapters are now shpped on without delay, and 
left on for two hours, when, as a matter of exprience, a consider- 
able amount of zinc has gone out of the retort, the neater part mto 
the fire-clay adapter, the rest into the iron cone. The former con- 
tains a mixture of semi-sohd and molten metal, which is raked out 
into iron ladles and cast into plates of 66 to 77 B weight, to be sold 
as “spelter ” The contents ofthe iron recipient consist of a powdery 
mixture of oxide and metal, wMch is added to the next charge 
except what is put aside to be sold as ** zinc dust” This dust may 
amount to 10 pr cent of the total production. As soon as the 
adapters have been clemwl of their contents, they are replaced, 
and again left to themselves for two hours, to be once more emptied 
and replaced, Ac. The complete exhaustion of the chaigo of a 
furnace takes about 11 hours. 

In the Silesian process the distillaiion is conducted in specially 
constructed muffles, which are arranged in two parallel rows within 
s low-vaulted furnace, pretty much Bke the pots in a glass furnace. 
As a rule every furnace accommodates ten muffles. Through an 
orifice in the outlet pip (which during the distillation is clopd by 
a loose plug) a hot iron rod can be introduced finm time to time to 
clear the canal of any solid zinc that may threaten to obstmct it. 
Ls soon as the outlet pip has become suffideutlyhot the zinc flows 
through it and ooUects in conveniently pla<^_ receptaclp. About 
6 or 8 hours after starting the distillation is in full swing, and in 
24 hours it is completed. A fresh charge is then put m at once, 
the Tnnfflwt being cleared only after three successive distillations. 
The distillate consists of a conglomerate of drop (“drop zinc”). 
It is ftised up in iron basins lin^ with clay, ana cast out into the 
customary form of cak^ In some modmm works the muffles are 
heated by means of Siemens’s regenerative gas fnmace, by which a 
more uniform heat can he secured and maintained at a less cost 
Of tie several metaUic impurities in zinc ores iron is at 
once the meet common and tie least objectionably because 
it is absolatelj non-volatile at the temperature of a zinc 
retort; whenever commercial zinc contain iron, this cOmea 
from its having been re-fused in iron vessels e^ter its dis- 
tillation. Lead, though hardly volatile by itself at a red 
heat, if present in the ore, is, so to say, carried over by tie 
zinc vapour and papes at least partly into the distillate. 
Cadmium and arsenic beiag more volatile than zinc itself, 
if present, accumulate in the first fractions of the distillate, 
but may pervade it in traces to the end. Zinc made from 
oxidized ores is usually free from arsenic; that derived 
from blende is almost sure to contain it. This in practice 
is equivalent to saying tiiat, while in former times it was 
easy, it is now very dSfficuI^ to obtain in commerce zinc 
free from arsenic. Traces of arsenic do nUt, however, in- 
terfere with any of the technical applications of the metai 
As tot cadmium, it is not (metallurgicalLy speakmg) an 
impnrily at ah, but, like silver in lead, a rather desirable 
admixf^ whi^ it may be worth while to extract. 

ISTo reliable method is Icnown by which eommercial zinc 
could be purified so as to render it fit for all the purposes 
of the aaoalyst; the only way to obtain really pure zinc is 


to prepare it from pure oxide by distillation with charcoal 
in a non-metallic retort. 

Properties of Pure Zinc. — Zinc, a bluish-white metal, 
fuses at 416“ C. and under ordinary atmospheric pressure 
bods at 1040“ C. peville and Troost). The molten metal 
on cooling deposits crystals, and at last freezes into a com- 
pact crystalline solid, which may be brittle or ductile 
accordmg to circumstences. According to BoUey, if zinc 
be cast into a mould at a red heat, the ingot produced is 
lw.Tr)inn.T and brittle j if cast at just the fusmg-point, it is 
granular and sufficiently duetde to be rolled into sheet at 
the ordinary temperature. According to some authorities, 
pure zinc always yields ductile ingots. A clue to the 
explanation of these anomalous facts is afforded by 
certain observations of Gustav Eose and others, from which 
it appears that zinc is dimorphous and may or may not 
crystallize in the regular system. Supposing a m^s of 
molten zinc to freeze into, say, cubes, the ingot will be 
ductile ; an ingot of, say, rhombohedra, on the other hand, 
is almost hound to be brittle, because the crystals are 
orientated in a lawless fashion, and, as they cannot be 
expected to contract at the same rate in all directions, we 
must be prepared for a brittle ingot. Commercial “ spelter ” 
always breaks under the hammer ; hut at 100“ to 160“ 0. 
it is susceptible of being rolled out into even a very thin 
sheet. Such a sheet, rf once produced, re mains flexible 
when cold. At about 200“ 0 , again, the metal becomes 
so brittle that it can be pounded in a mortar. The specific 
gravity of zinc cannot he expected to be perfectly constant ; 
according to Karsten, that of pure ingot is 6 ’9 16, and rises 
to 7*191 after rolling. The coefficient of hnear expansion 
is 0*002,906 for 100“ from 0“ upwards (Eizeau). The 
specific heat is 0*093,93 (Schuller and Wartiia). Compact 
riTic ia blui^ white j it does not tarnish much in the air. 
It is pretty soft, and dogs the file. If zinc be heated up 
to near its boiling-point, it catches fire and burns with a 
brilliant light into its powdery white oxide, which forms 
a reek in the air (Zawa pMlosofhica) Boihng water attacks 
it appreciably, but no more, with evolution of hydrogen 
and formation of hydroxide, Zn(OH) 2 . A rod of perf^tly 
pure zinc, when immersed in dilute sulphuric acid, is so 
very slowly attacked that there ia no visible evolution of 
gas; but, if a piece of platinum or other less basiloua 
metal is brou^t into contact with the zinc, it dissolves 
readily, with evolution of hydrogen and formation of sul- 
plmte. The ordinary impure metal dissolves at once, the 
more readily the less pure it is. Cold dilute nitric acid 
dissolves zinc as mtrate, with evolution of mtrous oxide, 
and formation of nitrate of ammonia. At higher 
temperatures, or with stronger acid, nitnc oxide, NO, is 
produced besides or instead of nitrous. 

Oxide of 2vfw, ZnO.— There is only this one oxide. It is pre- 
pared chiefly in two ways,— (1) by bummg the metal, a method 
now being earned out indnstnaUy, the zinc vapour being some- 
times produced extempore from a mixture of roasted ore and carbon, 
and (2) by heating the basic carbonate (see below) It is an infus- 
ible solid, which is iatensely yellow at a red heat, but on cooling be- 
econea white. This at least is true of the oxide produced from the 
metal hy combustion ; that produced from the carbonate, of once 
made yellow at a red heat, retains a yellow shade permanently. 
Oidde of zina is insoluble in water, and does not combine directly 
with it; it dissolves readily in all aqueous acids, with formation of 
" zinc salts. ” It also dissolves in aqueous caustic alkalies, mcluding 
ammon^ forming “zincates” (ay., ZnO.KHO). Oxide of zino 
is used in the arts aa a white pigment , it has not by any means 
the covering power of white lead, but offers the advantage of being 
non -poisonous and of not becoming discoloured in sulphuretted 
hydrogen. It is used also in medicme, chiefly externally. 

The h^dnOe^ Zn(OH) 2 , is prepared hy precipitatmg a solution 
of any zinc salt with caustic potash. The alkali must be free from 
carbonate and an excess of it must be avoided, otherwise tiie hydrate 
re-dissolves. It is a white powder, and is insoluble in water. To 
acids and to alkalies it behaves like the oxide, but dissolves more 
readily. 
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The hasic carionatCt ZnCO^ a:Zn(0H)2, where x is vanahle, is 
prepared by precipitation of a solution of the sulpliate or ehlonde 
with carbonate of soda To obtain a product free of Cl or SO4, 
theie must be an excess of alkali and the zinc salt must be poured 
mto the hot solution of the carbonata The precipitate, eveu after 
exhaustive washing with hot water, still contains a trace of nlVnlt , 
but from the oxide, prepai-ed fiom it by ignition, the alkjdi can be 
n ashed away The basic caa'bouate is, hke the oxide, used as a 
pigment hTormal carbonate of zmc, ZnCOj, has never been pre- 
pared artificially, but it exists in natm'e as zinc spar. 

The stdphate, ZnS 04 + 7 Ho 0 , white vitiiol, is prepared by dis- 
solvmg the ordinary metal in dilute sulphunc acid. If care be 
taken to keep the zmc in excess, the solution will be free from all 
foreign metals except iron and perhaps manganese Both aie easily 
removed by passing chlorme thiough the cold solution, to pnoduce 
feme and manganic salt and then digesting the liquid with a 
washed precipitate of basic caibonate, produced from a small portion 
of the solution by means of caibonate of soda. The ii’on and man- 
ganese aie precipitated as hydrated sesquioxides, and are filtered 
off The filtrate is acidified with a httle sulphuric acid and evapor- 
ated to ciwstallization. The salt crystallizes out on coolmg wth 
7 molecules of water, forming colourless ortho-rhombic pnsms, 
usually small and needle-shaped. They are permanent in the air 
According to Poggiale, 100 parts of water dissolve respectively of 
(7HP) salt 

115 2, 138-2, 161 6, 263 8, 442 6, and 653 6 parts 
at 0“, 10°, 20°, 50“, 80°, and 100“ C. 

At 100“ C the crystals lose 6 of their 7 HaO’s , the rest of the water 
goes off only at a lugher temperature, which lies close to that at 
which the salt begins to decompose The anhydrous salt, when 
exposed to a red heat, breaks up mto oxide, sulpliur dioxid^ and 
oxygen. An impure form of the salt is prepared by roaatmg zmc- 
blende at a low temrarature. Sulphate of zmc is used m medicine, 
chiefl.y externally. In the arts it is employed in the prepai-ation of 
varnishes, and as a mordant for the prcMinction of colours on calico 
A green pigment known as Exnmann’s green is prepared by mixuig 
100 parts of zmc vitnol with 2 5 parts of nitrate of cobalt and heat- 
ing the mixture to redness, to produce a compound of the two oxides. 
Sulphate of zinc, hke sulphate of magnesia, unites with the sulphates 
of the potassium metals and of ammomum mto ciystalhne double 
salte, ZnSO^ E2S04-f 6H3O, isomorphous with one another and the 
m^eainm salts. 

The eldonde, ZnCIa, is produced by heatmg the metal in dry 
chlorine gas, when it distils over as a white translucent moss, easily 
fusible, and boihng sufficiently low to he distiUahle from out of a 
retort of hard Bohemian glass. Its vapour-density at 900“ G. is 4*57, 
air=l, corresponding to ZnCi^ (T. and C. M^er). Chloride of 
zmc 18 extremely hygroscomo, it dissolves m a fraction of its 
weight of even cold vra.ter, forming a ffjrrupy solntion. A solution 
of Silonde of zinc is easily produced ftom metal and hydrochlono 
aad, hut it cannot be evaporated to dryness without considerabla de- 
composition of the hydrated salt mto oxy-chlonde and hydrochloric 
amd. A concentrated solution of ehlonde of zmc converts starch, 
cellulose, and a great many other oigaiuc bodies into soluble eom- 
ponnda ; hence the application of the fused salt as a caustic m 
surgery, and the impossibihty of filtering a strong ZnCSla ley through 
paper. At a boding heat eldonde of zmc dissolves m any propor- 
tion of water, and highly concentrated solutions, of course, Mil at 
high temperatures ; hence they afford a convemeut medium for the 
maintenance of high temperatures. 

Oxide of zmc unites with the eldonde in a great niunber of pro- 
portions, forming oxy-chlondes. A (mixed) compound of this order 
IS nsed as a cement for stuffing teeth and other purposes. One 
port of extremely fine glass powder is mixed with thi-ee of finely 
powdered oxide of zmc free from carbonic acid On the other hand, 
one part of borax is dissolved m the least sufficiency of hot water 
and added to fifty parts of solution of chloride of zmc of 1 5 to 1 6 
sp gr Immediately before use the powder is made mto a paste 
with the solution ; it hardens in a few minutes, fommg a stone- 
like mass. 

For other zinc compounds, the reader is referred to the handbooks 
of oheraistry. 

Analysis . — ^From neutral solutions of its salts zinc is precipitated 
by sulphuretted hydrogen as sulphide, ZnS,— a white precipitate, 
soluble, but by no means readily, m dilute mineral acids, but m- 
Bolujile in acetic amd. In the case of acetate the precipitation is 
quite complete; from a sulphate or ehlonde solution the greater 
paxt of the metal goes into the precipitate ; in the presence of a 
suffimemy of fi-ee fici the metal remains dissolved ; sulphide of 
ammonium precipitates the metal con^letely, even in the presence 
of ammonia salts and free ammonia. The pi-ecipltate, when roasted 
at the end of an asbestos stick over a *‘bxinseiv’ passes into oxide, 
which 18 yellow in the heat and white after cooling , and, if it be 
moistened with cobalt solution and re-heat^^ it dibits a green 
colour after cooling. By these tests the precipitate is easily identi- 
fied with certamty. For further mformation, see liaudbooka of 
analysis (W. D ) 


ZINCKEN) or Zutkex, the German name of a family of 
wind instruments now obsolete, known in Italy as cornetti, 
in France as comets d ho^iquin, and in England as “ comets/’ 
but differing entirely from the modem cometsajiistms , these 
last will also be noticed here, as bearmg the same name. 

The old comets w'ere of two kinds, — the stiaight and the 
curved The straight (Germ, get ade Ztticken, slille Zzm\eu , 
ItaL emmeiU ditntti^ cornetti mutt) were usually made with 
the mouthpiece (a cupped mouthpiece analogous to that 
of the trumpet) forming part of the tube The curved 
(Germ, hnimme Ziticlen , Ital. comettz curvi) are formed of 
two pieces of wood of different lengths, each having half 
the channel in w'hich the column of air is to vibrate hol- 
lowed out, the diameter increasmg from the mouthpiece 
tovmrds the lower end The two pieces of w'ood, when 
thus prepared, are jomed together with glue, they are 
then fimshed off so as to form a pipe with eight sides, 
and are finally covered with leather. The mouthpieces 
are made of wood, horn, or ivory, and are fixed by a tenon 
to the upper extremity of the pipe. The pnmitive instru- 
ment was an animal’s horn. Ihpes of such small length 
give only, besides the first or fundamental, the second and 
sometimes the third note of the harmonic series. Thus, 
a pipe that has for its fundamental note A will, if the 
pressure of the hps be steadily in- ■ j? — — 

creased, give the octave A and the W 1 
twelfth E. To connect diatonically the ^33 
first and second, the length of the pipe was progressively 
shortened, by makmg holes in its substance for the fingers 
to cover. The opening of these holes successively furmshed 
the instrumentalist with the different intervals of the scale, 

for this purpose • .J. ' j~ J' piZzf^-. 

The fundamental ^ a 

was thus connected with its octave by all the degrees 
of a diatonic scale which could become chromatic by 
the help of cross fingerings and greater or leas pressure of 
the hps within the mouthpiece The fingering -j? | 

was completed by a seventh hole, which had . « — : 
for its object the production of the octave ^ 
without the necessity of closmg all the holes in order to 
produce the second note of the harmomc senes. The first 
comjilete octave, thus obtained by a succession of funda- 
mental notes, IS easily octaved by a stronger pressure of 
the lips against the mouthpiece, and thus the ordinary 
hmits of the compass of a zincke or comet extend to a 
fifteenth. Whether straight or curved, it is pierced laterally 
with seven holes, six through the front and the seventh, 
that nearest to the mouthpiece, through the back. The 
first three holes were usually covered with the third, second, 
and first fingers of the right hand, the next four with the 
third, second, and first fingers and the thumb of the left 
hand. But some instrumentalists inverted the position of 
the hands. Virdung ^ shows a kmd of zducke made of an 
animal’s horn with only four holes, three at the hack of 
the pipe and one in front. Such an instrument as this 
had naturally a very limited compass, since with the help 
of these four holes only the intermediate notes between 
the second and third proper tones of the harmonic scale 
could be produced, the lower octave comprised between 
the first and second remaining incomplete. At the be- 
ginning of the 17th century Prjetorius^ represents the 
zincken as a complete family arranged thus ; — (1) the little 
zinck^ of which the lowest note was that shown in ( 1 .) ; 

(2) the ordinary zmeke, - Jf -■ / ■■ -f : J 

with lowest note (li.), and J::. i 0 n ~ 

(3) the CO como fonto, 0-) <h)^ (ffi) 

^ Musica getutscM und auszgezogen^ Basel, 1511. 

® Sgntagmaiis Musici^ vol. u, , De Orgatu^raphtaj "Wolfenljiittel, 
1618 
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or great zincke, "with lo'vrest note (iii ) In Trance the 
family iras composed of tke following instrmnents. — (1) 

(2) the ^ 

cMdre, with lowest note (&) , (3) the UilU, with lowest note 
(^); and (4) the 6asse, with lowest note (d). Nninhers (2), 

(3) , and (4) in this last series were sometimes furnished 
with an open key, which, when the closed tube was length- 
ened, augmented the compass downwards by a note. 

During the Middle Ages these instruments were in such 
favour that an important part was given to them in all 
instrumental combinations. In Grormany, in the 18th cen- 


tury, they were used with trombones in the churches to 
accompany the chorales. There are examples of this em- 
ployment in the sacred cantatas of J. S. Bach Monte- 
verde made nse of them in his opera Orfe.o in 1608, as 
did Gluck in the opening chorus of his Orfeo^ played at 
Vienna in 1762. The great vogue of the zmcke is not 
to be accounted for by its musical qualities ; for it has a 
hard, hoarse, piercing sound, and it failed utterly in truth 
of intonation: and these natural defects could only be 


modified with great difficulty. It is now hard to under- 
stand Mersenue’s eulogium of the demts, then more em- 
ployed than the other comets, “because it was used in 
vocal concerts and to make the treble with the organ. 


which is ravislimg when one knows how to play it to 
perfection, like the Sieur Quiclet,” and, farther on, “as to 
the property of its tone, it resembles the hnllian<^ of a 
sunbeam piercing the darkness, when it is heeurd among 
the ’Voices in churches, <»th6dmls, or chapels.” 

The is another instrument of -^e comet family, 

though not usually classed with it. Its construction and its 
acoustic principle are the same as those of the old comet. 
It properly speaking, an enlarged comet with one hole 
less, that which is stopped with the thumb. The mouth- 
piece is fixed to the instrument by means of a long brass 
crook. A detailed account of the serpent and its con- 
geners is given under Ophioleedb (voI xvii. p. 778). 
The zincke or comet has now entirely disappeared, and 
the rare specimens still met with are eagerly sought by 
collectors 6ie serpent has lasted longest, and even withm 
the last twenty years has been used in many churches in 


the south of JVance. 


CottiTET, Comisrr k Pistons. 

At pr^nt {he names of comet, cometk pistons, and cornopean are 
giren to an instnunent that has no analogy whatever to the medi- 
leval coroet. It is a tranrfbnnation of the old post-hom, with a 
itlK«ter tube than that of the tmmpet, and improved to such a de- 
gree ths-t its quality of tana is intermediate between the brightn^ 
of the timapetand the softness of the or bugle with pis- 

tons. The extent of the m^em 
comet wit&ont piatons is com- ^ 
prised within tiie second and m 

eijdith of the Iiarmonxc scale ^ j s * o » » 

The seyenth, being tio flat, owing to a well-known aconstic pheno- 
menon, IS rarely nscA Tne comet k pistons of the highest pitch 
is in BJr, and is used for a trumpet m that key. The notes written 
therefore sound a major second lower than the notation It is 
fundshed with three pistons, wbieh lower the principal tube by a 
whole tone (Ist piston), a half tone (2d piston), and a tone and a 
half (3d piston) respectively. It has adr^y been explained under 
Tbombonb how the different pistons are comhined to produce the 
entire ehromatio compass of the instmment ftom the lowest limit 

— 3 ^ At first the comet i pistons ires 

to the — j supplied with a great many crooks. 

" » There were crooka for A, A>, G, F, 

and D ; but it is easy to nn- 
loretand that, if the additional tabes put in communication ivith 
the prinoijpal eolanrn of air by means of the pistons are adjusted for 
the key of Bb, the same additional tubes are too short to Mfil the 
MHue office for an instrument lowered to the extent of a minor 
axth, as it would be for the key of I) Hence nearly all these 
troofes have disappeared, only those for A, and At being re- 
dined. The invention of the modem comet, or more exactly the 



application of pistons to the post-hom, is Grerman, and dates from 
the first quarter of the 19th century, almost immediately after the 
invention of pistons by Stohel and Blflmel It was mtroduced mto 
GrM-t Britain and France about 1830. There were at first only 
two pistons, — ^that of the whole tone and that of the half tone, — 
from which there naturally resulted gaps in the chromatic scale of 
the instrument The history of the comet is that of the improve- 
ment brought about by pistons apart from their successive trans- 
formations, and it has remained to the present time what it was 
when first mvented. The great favour the comet meets with la 
due to the facility with which it speaks, to the bttle fatigue it 
causes, and to the simpbciiy of its mechanism We may, however, 
regret, from the point of view of art, that its success has been so 
great, and that it has ended by usuTping in brass bands the place 
of the bugles, the quality of their tone being infinitely prefei able 
as a fonnSition for an ensemble composed exclusively of brass m- 
strumenta. Bven the symphonic orchestra has not been secure from 
its mtrusion. In fact, the comet is taking the place of the trumpet 
nearly everywhere, and, if care is not taken, the latter will m a few 
years have completely disappeared, to the great detriment of or- 
chestral tone colour , for the qusJity of tone of the comet can 
never be an adequate substitute for the brilliant and majestic 
sonorousness so characteristic of the trumpet. (V M ) 

ZINZENDORF, NicoLAtrs LuDwta, Comra op Zinzbit- 
DOEP JLSTD POTTENPOBF (1700-1760), rsligioiis reformer, 
descended from an ancient family belonging to Lower 
Austria, was born on 26tli May 1700, at Dresden His 
family had taken the Protestant side in the Reformation 
struggle, and in consequence his grandfather, Max Eras- 
mus, had abandoned his Austrian estates to settle near 
Nuremberg. Max’s second son, George Loi^, was a 
member of the Saxon cabinet and a personal friend of the 
Pietist Spener. George’s second wife, Charlotte Justine, 
the mother of Nicolaus, who was an only son, was a 
^t^hter of Nicolas and Catherine von Gersdorf, who were 
also Pietist. The boy was thus born into a Pietist circle ; 
and Spener was his godfather. He never knew his father, 
who died six weeks after he was bom. His mother 
mamed again when he was four years old, and he was 
educated under the charge of his pious and gifted grand- 
mother,^ Catherine von Qeredorf, to whom more than to 
any other ha was indebted for the absorbing and enthusi- 
astic piety which characterized him from childhood His 
school days were spent at the psedagogium at Halle amidst 
Hetist surroimdmgs, and in 1716 he went to the univer- 
sily of Wittenberg, to study law and fit himself for a 
diplomatic career Three years later he was sent to travel 
in Holland, in France, and in vanous parts of Germany. 
These two years of wandering were employed by him in 
making the personal acquaintance of men distmguished 
for practical piety and belonging to a variety of churches. 
On his return he visited the branches of his family settled 
at Oberbirg and at CastelL Durmg a lengthened visit at 
Ostell he fell m love with his cousin Theodora but the 
widowed countess, her mother, objected to the marriage, 
and the lady afterwards became the wife of Count Henry 
of Reuss, Zinzendorf seems to have considered this dis- 
appointment to be a call in providence to betake himself to 
some special work for (jfod. He had previously, in deference 
to his family, who wished him to become a diplomatist, 
rejected the invitation of Francketo take Count Canstein’s 
place in the Halle orphanage ; and he now resolved to settle 
down as a (Christian landowner, spending his life on behalf 
of a pious tenantry. He bought Berthelsdorf from his 
granffinother, and selected John Andrew Rothe for pastor 
and John George Heiz for factor ; he maxned Erdmute 
Dorothea, sister of Count Henry of Reuse, and began living 
on his estate. His intention was to carry out into practice 
the Pietist ideas of Spener He did not mean to found a 
new church or religious organization distinct from the 
Lutheranism of the land. He meant to create a Christian 
association, the members of which by preaching, by tract 

^ A volume of SpirHudl Songa, written by iSnzendorf 8 grandmotlier 
CMherine, was pubbalied in 1729 by Anton. 
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and book distributiorij and by iDiactical benevolence might 
awaken the somewhat torpid lehgion of the Lutheran 
Church. The “ band of four brothers ” (Eothe, pastor at 
Berthelsdorf j Schaffer, pastor at Gorhtzj Francis von Watte- 
wille, a friend from boyhood ; and himself) set themselves 
hy sermons, books, journeys, and correspondence to create a 
revival of religion, and by frequent meetings for prayer to 
preserve in their own hearts the warmth of personal trust 
in Christ From the printing estabhshment at Ebersdorf 
large quantities of books and tracts, catechisms, collec- 
tions of hymns, and cheap Bibles were issued, and a 
translation of Arndt’s True Chrutiamty was published 
for circulation m France Dislike to the high and dry 
Lutheran orthodoxy of the period gave Zmzendorf some 
sympathy with that side of the gro\\'ing rationahsm which 
was attacking dogma, while he at the same time felt its 
lack of earnestness, and of a true and deep understanding of 
rehgion and of Christianity, and endeavoured to counteract 
its tendency by pointing men to the histoncal Christ, the 
revelation of the Father. It is also more than probable 
that he began to doubt the wisdom of SpeneFs plan of not 
separatmg from the Lutheran Church, and that he began to 
think that true Christianity could be best promoted by free 
association of Christians, who in course of tune might grow 
mto churches with no state connexion. These thoughts of 
his took a practical turn from his connexion with the 
Bohemian or Moravian Brethren. Zinzendorf offered an 
asylum to a number of persecuted wanderers from Moravia 
(see MoEAYiAif Beetheen), and built for them the village 
of Herrnhut on a comer of his estate of Berthelsdorf. The 
refugees who came to this asylum — the first detachment 
under Christian David in 1722 — and contmued coming from 
various regions where persecution raged, for a succession of 
years (till 1732), belonged to more than one Protestant 
organization. Persecution had made them cling pertma- 
ciously to the small peculiarities of creed, organi 2 ation, and 
worship, and they could scarcely be persuaded to hve in 
peace with each other. Zinzendorf devoted himself to them. 
He, with his wife and children, hved in Herrnhut and 
brought Bothe with him. He had hard work to bring order 
out of the confusion. He had to satisfy the authorities 
that his rehgious commumty could be brought under the 
conditions of the peace of Augsburg ; he had to quiet the 
suspicions of the Lutheran clergy , and, hardest of all, he 
had to rule in some fashion men made fanatical by persecu- 
tion, who, m spite of his unwearied labours for them, on 
more than one occasion, it is said, combined in his own 
house to denounce him as the Beast of the Apocalypse, 
with Pastor Bothe as the False Prophet. Patience had 
at last its perfect work, and gradually Zinzendorf was able 
to organize his refugees into somethmg like a mxbJtxa 
CkrisH, based not on monastic but on family life. He was 
able to establish a common order of worship in 1727, and 
soon afterwards a common organization, which has been 
descnbed in the article MoBJLViAJsr Bhethrkn. Zinzendorf 
took the deepest interest in the wonderful missionary 
enterprises of the Brethren, and saw with delight the spread 
of this Protestant family (not monastic) order in Germany, 
Denmark, Bussia, and England. He travelled widely in 
it 3 int^ests, visiting Amencain 1741-4:2 and spending a 
long time in London m 1750. Missionary colomes had by 
tins time been settled in the West Indies (1732), in 
Greenland (1733), amongst the Horth Apierican Inmans 
(1735) j and before Zinzendorfs death the Brethren had 
sent from Herrnhut missionary colonies to Livonia and the 
northern shores of the Baltic, to the slaves of FTorth 
Carolina, to Surinam, to the Negro slaves in several parts 
of South America, to Travancore in the East Indies, to the 
Copts in Egypt, and to the west coast of South Africa. 
The community in Herrnhut, from which almost all these 
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colomes had been sent out, had no money of its own, and 
its expenses had been almost exclusnely furnished b} 
Zmzendorf. His frequent journejmgs from home made it 
almost impossible for him to look after his private affairs , 
he was compelled from tune to time to raise money by loans, 
and about 1750 was almost reduced to bankruptcy. This 
led to the establishment of a financial board among the 
Brethren, on a plan furnished by a lawyer, John Frederick 
Kober, which worked well. In l7o2 Zinzendorf lost his 
only son, Christian Benatus, whom he had hoped to make 
his successor , and four years later he lost his wife Erdmute, 
who had been his counsellor and confidante m all his work, 
and without whose wise guidance he could never haAe 
accomplished what he achieved. Zinzendorf remained a 
widower for one year, and then (June 1757) contracted a 
second marriage with Anna Nitschmann, on the ground 
that a man in his official position ought to be married 
Three years later, overcome with his labours, he fell ill and 
died (on 9th May), leaving John de Wattewille, who had 
married his eldest daughter Benigna, to take his place at 
the head of the community. 

See Spangenbei^, Leben des Orqfen ton Zvuxndmf^ 1772-75, 
Sclirautenhach, Der Graf v Znnzenidorf 1871 ('written in 1782, anti 
luteresting because it gives Zinzendorfs relations to such Pietiit 
rationalist as Dippel) , F. Bovet, Ze Comie de Zinzendorf, 1860; 
Becker, Zinzendorf im Verhaltniss z. JPhilosophie u. Kirclienthum 
seiner Zeit, 1888 (the best account ; written by the author of the 
ai-tido “ Zinzendorf ” m Herzog-Phtt’s EncyKl.). See also the books 
mentioned under Moravian Bbetheen. (T M. L ) 

ZION. See Jerusalem and Temple. 

ZIBCONIUM, a rare element, closely allied to titanium. 
Klaproth in 1789 analysed zircon and found it to contain 
a new earth, -fthich he called “zirconia.” Zircon is essen- 
tially a sibcate of zircoma, ZrOg SiOg. For the extraction 
from it of zirconia the mineral is first of all heated and 
quenched in water to render it brittle, and then reduced 
to a fine powder, which is fused up with three to four parts 
of aoid fluoride of potassium at a gentle heat in a platmum 
crucible When the mass fuses tranquilly and all the 
water is expelled, the platmum crucible is placed in a 
Hessian crucible , the two crucibles are then covered and 
kept for two hours at the highest temperature producible 
by means of a wind-furnace. The porcelain- like fuse is 
powdered, boiled in water, and acidified 'with hydrofluoric 
acid, and the r^dual fluosdicate of potassium is filtered 
off The filtrate on coolmg deposits crystals of fluozircon- 
ate of potassium, ZrFgE^g, which are purified by re-crystal- 
Uzation from hot water. The double fluoride is decomposed 
wi'th hot concentrated sulphuric acid , the mixed sulphate 
is dissolved in water ; and the zirconia is precipitated with 
ammonia in the cold The precipitate, being difficult to 
wash, is (after a preliminary washing) re-dissolved in 
hydrochloric acid and re-precipitated with ammonia. 
Hydrated zirconia, Zr(OH)^ as thus obtained, is quite 
appreciably soluble in water and easily in mmeral acids, 
with formation of zirconic salts, e.g , ZrCI^, analogous to 
SnCl^. But, if the hydrate is precipitated in the heat, 
it demands concentrated acids for its solution. The 
hydrate readily loses its water at a dull red heat and 
passes into anhydride with vivid incandescence The 
anhydrous oxide, ZrOg, is with difficulty soluble even in 
hydrofluoric acid , but a mixture of two parts of concen- 
trated sulphuric acid and one of water dissolves it on con- 
tinued heating as Zr(S 04 ) 2 . Zirconia, when heated to 
whiteness remains unfMed, and radiates out abundance of 
white light. This property has been utilized for the con- 
struction of a new kind of gas lamp, in which a colourless 
flame, produced by the combustion of a mixture of gas and 
air, serves to heat a hoUow lylmder of zireonia suspended 
over it by means of platinum gauze. Zirconia, like oxide 
of tin and oxide of titanium, unites not only with acids 
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but also -vrith basic oxides. For instance, if it be fused up 
■with an excess of caxbonate of soda, 3 of CO 2 are expelled by 
every ZrOjj, 'with formation of ortho-adrconate (analogous 
to ortbo-siiicate) of soda, ZrO^ 2 Na 20 On treating the 
fuse 'with ■water "we obtain the salt lTa 20 . 8 Zr 02 + ISHjO, 
■u'hich crystallizes in hexagonal plates. 

Ztrcomc chlomde, ZrCl., is prepared, by igniting a 
mixture of zirconia and charcoal in a current of chlorine, 
as a white sublimate. It has the exact vapour-density 
corresponding to the formula It dissolv^ in water -with 
evolution of heat; on evaporation a basic salt, 2 ZrOCl 2 
+ &H 2 O, separates out iu star-shaped aggregates of needles. 

Mdallic zirconium is obtainable, by heating the double 
fiuonde of zirconium and potassium with metallic potassium, 
as an iron-grey powder. Trooat produced crystallized 
zirconium by fusing the double fluoride with aluminium 
in a graphite crucible at the temperature of meltmg iron, 
and extracting the aluminium from the fuse -with hydro- 
chloric acid. The crystals look like antimony and are 
brittle ; their specific gravity is 4 15. The powdery metal 
burns readily in air ; the crystalline metal requires to be 
heated in an oxyhydrogen flame if it is to catch fire. 
Mineral acids generally attack the crystallized metal very 
little even in the heat, aqua regm, however, dissolves it 
readily, and so does hydrofluoric acid. The spark spec- 
trum of zirconium is characterized by five lines, whose 
■wave-lengths are as follows : — 6127 in the red, and 4816, 
4771, 4738, 4709, and 4686 in the blue. The atomic 
weight is not kno'wn exactly ; according to Mangnac and 
DeviUe, it lies near 90, if 0 — 16. 

ZITTAtr, the centre of the Saxon linen trade and the 
most populous town in the district of Bautzen, in the king- 
' dom of Saxony, is situated on the left bank of the Mandau, 
near its confluence with the Neisse, 25 miles south-east of 
Bautzen and 48 east-south-east of Dresden. The town 
is built in a regular and modern style. The town-house 
dates from 1844, and contains a public library of 30,000 
volumes. The church of St John was rebuilt in 1834-37, 
and the church of St Peter and St Paul, with its elegant 
tower, belonged to an old Franciscan monastery The 
latter was restored in 1882 and part of it fitted up as an 
historical musenm. There are five other churches in the 
town. Zittau is well equipped with schools, including a 
gymnasinm (founded in 1686) and a commercial school, 
both accommodated in the Johanneum, and several techni- 
cal institutions. The leading branch of industry is linen 
and weaving; but woollen stuffe, trimmings, <tc., 

are also produced in the factories of the town, and in the 
sttrrotmtog weaving villagea, 37 of which, with 70,000 
inhabitants^ are included in the municipfd jurisdiction. 
The town, which is one of the best endowed in Saxony, 
also owns valuable forests on the moimtains of Upper 
Dusatia. There are various steam-mills, iron-foundnes, 
brick-fields, and potteries near the town, and extensive 
deposits of lignite, employing over 1000 hands. Zittau 
is situated near the border of Bohemia, with which it carries 
on some trada In 1885 the population was 23,215, of 
whom less than oueflfth were Koman Catholics; in 1834 
the population was 8508. 

Zittau IS of 'Wendish origin (Cliytawa is its "Wendish name), ami 
yfaa made a town by Ottocar IL of Bohemia. It was one of the 
six towns of the Losatian league (1346), at ■which penod it be- 
longed to Bohemia. It sujffer^ severely in the Hussite Tvars and 
in the Thirty Y'ears' War, and -was bombarded and burnt by the 
Austrians in 17E7 during the Seven Tears*^ War. The musical 
composer Maisebner (1795-1861) was bom at Zittau. 

ZIZKA, or ZiSKA, John (c. 1360-1424), leader of the 
HoigsiTHs from 1419, was bom at TVocznowin the 
neighbourhood of Budweis in Bohemia abont tbe year 
1360. He "Was of noble descent, and was brought up from j 
an early age at Plague at ihe court of King Wenceslaus. I 


In 1410 he fought as a volunteer, on the losing side, in 
the great battle of Grunwald, near Tannenberg in Prussia, 
m which the knights of the Teutonic Order were com- 
pletely routed by the Lithuanians and Poles He after- 
Avards took part in the Hungarian wars against the Turks, 
and IS also said to have fought on the English side in the 
battle of Agincourt. In the discontents -which followed 
the martyrdom of Huss and J erome in Bohemia he sided 
with the liberal party, and ultimately, on tbe outbreak of 
hostihties, became its leader. He soon orgamzed a for- 
midable body of infantry, and from his newly fortified 
stronghold of Tabor as a centre achieved various successes, 
of which the most signal was the victory over the imperial 
troops at Deutschbrod (8th January 1422) At an early 
period of the war, — at the siege of Baby in 1421, — ^Zizka, 
who from boyhood had been blmd of an eye, completely lost 
hM sight ; but his strength of 'will enabled him almost 
wholly to overcome this formidable disadvantage, and his 
extraordinary presence of mind, fertihty of resource, and 
of mental vision, coupled -with a zeal that was 
wholly sincere, though not always free from fanaticism, 
contmued to mark him out as the leader in the cause he 
espoused until his death, which was caused by an 
infectious disorder while he was besieging Przibislaw 
(11th October 1424). 

See MiUauor, J>qiloviaiisch-historische Aufsittze Hher JoJiann 
Zx^a. (1824). Zizka’s life has been made the subject of an epic by 
the German poet Meissner (1846 ; 10th edition 1867), and has also 
Ijeen related m prose by George Sand. 

ZLATOUST, in the Russian government of Ufa, is one 
of the chief towns and iron-wor!^ of the Urals It 13 situ- 
ated on the Ai, a tributary of the Ufa, in a picturesque 
valley of the middle Urals, at a height of 1200 feet above 
sea-Ieveh The 270 miles which stretch between Zlatoust 
and Ufa in the west -will soon be covered by rail, while a 
branch line is projected to connect it -with Ekaterinburg 
in the north. The to-wn is well built, mostly of wood, has 
a first-class meteorological and magnetic observatory, and 
is the seat of the mining administration for the Zlatoust 
district, which includes, besides several iron-works, the rich 
gold-washings of the basin of the Mias Its merchants 
carry on a brisk trade in agncultural produce and cattle, 
as well as in manufactured wares, imported for the use of 
the mining villages of the neighbourhood The Ai and 
several ponds supply the cro-wn iron-works 'with motive 
power, and in 1884 the iron furnaces of Zlatoust yielded 
90,800 ewts. of pig-iron, which were used almost entirely 
for the manufacture of swords, bayonets, and artillery 
munition. The population of Zlatoust m 1884 was 19,000. 

ZHAIM, or Znaym (Czech Znojmo), an interesting old 
town of Moravia, is picturesquely situated on the left 
tank of the Thaya, 45 miles north-north-weat of Vienna. 
The town proper is adjoined by four suburbs, and it 
contains three toe open squares, while the site of the old 
fortifications is occupied by a pleasant promenade The 
Eauberthurm is a relic of the old castle of the margraves 
of Moravia ; the rpimd castle-chapel, known as the heathen 
temple (Heiden-Tempel), in the Eomanesque style of the 
12ti century, -was at one tune considered the most ancient 
building in Moravia, The Gothic church of St Hicholas 
was built about 1348 by the emperor Charles IV. , the 
to-wn-house, -with an elegant Gothic tower, 250 feet high, 
dates from about 1446. The ancient and once powerful 
Prsemoustratensian abbey of Bruck, to the east of the 
town, is now occupied as barracks. The town is well 
equipped -with technical and other school^ and carries on 
manufactures of earthenware, leather, chocolate, vinegar, 
and other articles Large quantities of cucumbers, gram, 
and 'wine are produced in the fertile en'virons. In 1880 
the population, chiefly of German origin, was 12,264 

The present town of Zilaim vraa founded in 1226 by Ottocar 1. of 
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Boiemia on the site of Znojmo, the ancient capital of the tnbntaiy 
margraves of Moravia, which had been destroyed m 1146 yinnim 
IS best known to histoiy for the armistice concluded here in 1808 
after the battle of 'Wagram between Napoleon I. and the archduke 
Charles In 1866 the Prussians occupied the town from July 13th 
till September 3d The novelist Karl Postel (1793-1884), who 
wrote under the pseudonym of Charles Sealsfield, was bom at Pop- 
pitz, 24 miles to the south-west. 

Defini ZODIA-O (0 foiStoKos kvkXos, from ^tiSiav, “a little 

* 10 ^ animal ”), an imaginary zone of the heavens within which 
he the paths of the sun, moon, and principal planets It 
is hounded by two circles eqmdistant from the echptic, 
about eighteen degrees apart , and it is divided into twelve 
signs, and marked by twelve constellations The signs — 

Signs the (3reek SuSe/canj/udpia — are geometrical divisions thirty 

and con- degrees in extent, counted from the spring equmox m the 
direction of the sun’s progress through them. The whole 
senes accordmgly shifts westward tiirough the effect of 
precessioa by about one degree in seventy-two years. At 
the moment of crossing the equator towards the north 
the sun is said to he at the first point of Aries, some 
thirty days later it enters Taurus, and so on through 
Gemiui, (dancer, Leo, Virgo, Libra, Scorpio, Sagittarius, 
Capricomus, Aquarius, and Pisces (see Asthonomy, vol ii. 
p 771). The constellations bearing the same names coin- 
cided approximately in position, when Hipparchus observed 
them at Ehodes, with the divisions they designate. The 
discrepancy now, however, amounts to the entire breadth 
of a sign, the sun’s path in Aries lying among the stars of 
Pisces, m Taurus among those of Aries, &c 

Duodeu- The twelvefold division of the zodiac was evidently sug- 

“7 gested by the occurrence of twelve full moons m successive 
parts of it m the course of each year This approximate 
relation was first systematically developed by the early 
inhabitants of Mesopotamia, and formed the starting-point 
for all their divisions of time As the year separated, as 
it were of itself, into twelve months, so the day was 
divided into twelve “double hours,” and the great cosmi- 
cal period of 4fi,200 years into twelve “sars.” Each sar, 
month, and hour was represented at once visibly and sym- 
bolically by a twelfth part of the “furrow ” drawn by the 
solar Bull across the heavens. The idea of tracing the sun’s 
path among the stars was, when it occurred to Chaldaean 
astronomers, an original and, relatively to their means, a 
recondite one. We owe to its realization by them ihe 
constitution and nomenclature of the twelve signs of the 
zodiac. Assyrian cyLinders and inscriptions indicate for 
the familiar senes of our text-books an antiquity of some 
four thousand years. Ages before Asurbampal reigned 
at Nineveh the eighth month (Marchesvan) was known 
as “ the month of the star of the Scorpion,” the tenth 
(Tebet) belonged to the “star of the Goat,” the twelfth 
(Adar) to the “star of the Fish of Hea.”^ The motive 
underlying the choice of symbols is in a few cases obvious, 
but in most remains conjectural The attributes of the 
deities appointed to preside over the months and signs 
were to some extent influential. Two of them, indeed, 
took direct possession of their respective portions of the 
sky. The zodiacal Virgo is held to represent the As- 
syrian Venus, Ishtar, the rulmg divinity of the sixth 
month, and Sagittarius the archer-god Ner^, to whom the 
ninth month was dedicated. But no urSonn system of 
selection was pursued; or rather perhaps the results of 
several, adopted at various epochs, and under the influence 
of varying currents of ideas, became amalgamated in the 
final series. 

First This, there is reason to believe, was the upriiot of a 
prehistonc rrform. So far as positive records go, Aries 
was always the first sign. But the arrangement is, on the 
face of it, a comparatively modem one. None of the 
^ Lenormanti Ongines de VEistavre, toL 1 . p. 286. 


brighter stars of the constellation could be said even 
roughly to mark the eqiunox much before 1800 b.c. , 
during a long stretch of previous time the leading position 
belonged to the stars of Taurus ^ Numerous indications 
accordingly point to a corresponding pnmitive zodiac 
Setting aside as doubtful evidence derived from interpret- 
ations of cuneiform inscriptions, we meet, in connexion 
with Mithraic and Mylittic legends, reminiscences of a 
zodiac and religious calendar in which the Bull led the 
way 3 Virgil’s 

Candidus auratis apent cnm eornibus annum 

Taurus 

perpetuates the tradition. And we shall see presently 
that the Pleiades, not only were originally, but continued 
to be until well within historical memory, the first asterisni 
of the hmr zodiac 

In the Clhaldsean signs fragments of several distinct 
strata of thought appear to be embedded. From one point 
of view, they shadow out the great epic of the destinies 
of the human race ; again, the univeis^ solar myth claims 
a share m them ; hoary traditions were brought into n 
post fadto connexion with them , or they served to com- 
memorate simple meteorological and astronomical facts 

The first Babylonian month Nisan, dedicated to Arm Second 
and Bel, was that of “sacrifice” ; and its association with sign 
the Bam as the chief primitive object of sacnfice is thus 
intelligible.^ According to an alternative explanation, how- 
ever, the heavenly Ram, placed as leader in front of the 
flock of the stars, merely embodied a spontaneous figure 
of the popular imagmation. An antique persuasion, that 
the grand cycle of creation opened under the first sign, 
has been transmitted to modern cognizance by Dante [hij., 

I 38). The human race, on the other hand, was supposed 
to have come into being under Taurus The solar inter- 
pretation of the sign goes back to the far-off time when 
the year b^n with Taurus, and the sun was conceived of 
as a hull entering upon the great furrow of heaven as he 
ploughed his way among the stars. In the third month Third 1 
and sign the building of the first city and the fratricidal 
hrothers—the Romdus and Remus of Roman legend— 
were brought to mind. The appropriate symbol was at 
fimt indifferently a pile of bncks or two male children, 
always on early monuments placed feet to feet The retro- 
grade movement of a crab typified, by an easy association 
of ideas, the retreat of the sun from Ms farthest northern 
excmsion, and CJancer was constituted the sign of the 
summer solstice. The Lion, as the symbol of fire, repre- 
sented the culmination of the solar heat. In the sixth 
month, the descent of Ishtar to Hades m search of her 
lost husband Tammuz was celebrated, and the sign of the 
Vir^ had thus a purely mythological signification. 

The history of the seventh sign is somewhat complicated Seveat 
The earlier Greek writers, — ^Eudoxus, Eratosthenes, Hip-^*! 
parchus, — ^knew of only eleven zodiacal symbols, but made 
one do double duty, extending the Scorpion across the 
seventh and eighth divisions The Balance, obviously 
indicating the equality of day and ni^t, is first mentioned 
as the sign of the autumnal equinox by Geminus and 
Varro, and obtained, through Sosigenes of Alexandria, 
official recognition in. the Jiflian calendar. Nevertheless, 

Vir^ {Georg., i, 32) regarded the space it presided over 
as so much waste land, provision^y occupied by the 
“Claws” of the Scorpion, but readily available for the 

* The possibility shonld not, however, be overlooked that the “ stars 
of the months " were determined by them heliacal risings (see Bosan- 
quet and Sayce on Babylonian astronomy, in MonMy Eotuxa Ray. Adr. 

Soe., voL xl p. 117). This would give a farther extension backwards 
of over 1000 years, dunng which the eqninoz might have occuired in 
the month of the Bam. 

* Lajard, Reckerches aur U GuUe de Miihra, p. 605 

* Bayce, Tram. Soaety gf Biblical ArehmcAogy, vol in. p. 162. 
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apotheosis of Aiigustus. libra was not of Greek inven- 
tion. Ptolemy, who himself chiefly used the “Claws” 
(XiyXat), speaks of it as a distinctively Chaldaean sign;^ and 
it occurs as an extrarzodiacal asterism in the Chinese sphere. 
An ancient Chinese law, moreover, prescribed the regu- 
larization of weights and measures at the ipnng equinox.® 
No representation of the seventh sign has yet been dis- 
covered on any Euphratean monument , but it is noticeable 
that the eighth is frequently doubled,® and it is difficult 
to avoid seeing in the pair of zodiacal scorpions carved on 
Assyrian cylinders the prototype of the Greek scorpion 
and claws. Both Libra and the sign it eventually super- 
seded thus owned a Chaldaean birthplace. The struggle 
of rival systems of nomenclature, from which our zodia^ 
series resdted, is plainly visible in their alternations j and 
the claims of the competing signs were long sought to be 
conciliated by representing the Balance as held between 
the claws of the Scorpion. 

Ninth to The definitive decline of the sun's power after the 

twelfth autumnal eqmnox was typified by placing a Scorpion as 
the symbol of darkness in the eighth sign. S^ttarius, 
figured later as a Centaur, stood for the Babyloniau ]!klars, 
CSpricomus, the sign of the winter solstice, is plausibly 
connected with the caprine nurse of the young solar god 
in Oriental legends, of which that of Zens and Amadlhea 
is a variant* The fish-tailed Goat of the zodiac presents 
a close analogy with the Mexican calendar sign Cipactli, 
a kind of marine monster resembling a narwhaL® Aquarius 
is a still more exclusively meteorological sign than Leo. 
The eleventh month was known in Euphratean regions as 
that of “want and rain.” The deluge was traditionally 
associated with it It was represent^ in zodiacal sym- 
bolism by the god Bammao, crowned with a tiara and 
pouring water from a "TOse, or more generally by the vase 
and water without the god The resumption of agricul- 
tural labours after the deluge ym commemorated m the 
twelfth month, and a mystical association of the fiishes, 
which were its rign, with the life after dra-th is evident 
in a monument of Assyrian origin described by M. der- 
mont-Gannean, showing a corpse guarded by a pair of 
fish-gods.® The doublmg of the sign of Pisces still recalls, 
according to Itfr Sayce,'^ the arrangement of the Baby- 
lonian (^endar, in which a y^ of 360 days was sup- 
plemented once in rix y^rs by a thirteenth month, a second 
Adar. To the double month corresponded the double sign 
of the “Kshes of Hea.”® 

Cjcliail The cyclical meaning of the succession of zodiacal signs, 
though now obscured by interpolations and substitutionsi, 
was probably once clear and entire. It is curiously tg- 
of fieeted in adventmres of the Babylonian Hercules, the 

rigaa solar hero Izdul»r.® They were recorded in the compara- 
tively late surviving version of the 7th century B.a, on 
twelve tablets, with an obvious desigu of correlatiou with 
the twelve divisions of the sun's annual course. Izdubar’s 
ccfflwpest of the winged hull Heabani was placed under 
'fSasinisj his slaying of the tyrant Houmbaba (tibe prototype 
of Geryon) in lie fifth month, typified the victory of light 
over &rkness, r^weeented in pla^c art by the group of a 
abql4 which is the form ctrdinarily ^ven to the 

vol ii. p. JEtlam}. 

* S« tlraiugraphie by Onsfev Setdegel, ‘who, however, 

dutins an extravagant antiqnity the, CSuteese system. 

» Lenoimaat, OrigiTus, voL i 267, * Mi,, n. 258. 

» Hmnboldt, Tm de» Cardimts, 18X0, pt 167. 

« Reo ArehtoL, 1878, p. 844. 

^ 2Vwm: Soc. boa, AnhaoL, voL iii. p. 168. 

® The god Hea, the Cannes af Berosns, equivalent to the flsh-gxi 
Dagon, came to the rescue of the protagonist in the drama 

of the deli^e, 

» Sir H. Bawlinson, AQmmm^ 7ti. December 1872. 
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sign Leo on Ninevite cylmders.^® The wooing of Ishtar 
by the hero of the epic falls under Virgo, and his encounter 
with two scorpion men, guardians of the rising and the 
setting sun, under Scorpio. The eleventh tablet narrates 
the deluge , the twelfth associates the apotheosis of Hea- 
bani (the Babylonian Chiron) with the zodiacal emblems 
of the resurrection. 

In the formation of the constellations of the zodiac The con- 
very little regard was paid to stellar configurations. The stella 
Ch at dfftfl-Tia chose three stars in each sign to be the “coun-^°’“- 
dllor gods” of the planets.^ These were called by the 
Greeks “ decans, ” because ten degrees of the ecliptic and 
ten days of the year were presided over by each. The 
college of the decans was conceived as moving, by their 
n-Tinrutl rfsings and settings, m an “eternal circuit” between 
the infernal and supernal regions. Our modem asterisms 
first appear in the Plmionima of Eudoxus about 370 
B 0 . But Eudoxus, there is reason to beheve, consulted, 
not the heavens, but a celestial globe of an anterior epoch, 
on which the stars and the signs were forced into unnatural 
I agreement. The representation thus handed down to us 
(in the verses of Aratus) has been thought to tally best 
with the state of the sky about 2000 b.o.;^ and the men- 
tion of a pole-star, for which Eudoxus was rebuked by 
Hipparchus, seems, as Mr W T L^ has pointed out,^® 
to refer to the time when a Draconis stood near the pole. 

The data afforded by Eudoxus, however, are far too vague 
to serve as the basis of any chronological conclusion. 

The Egyptians adopted from the Greeks, with consider- E^tiaa 
able modifications of its attendant symbolkm, the twelve- “diacal 
fold division of the zodiac. Anes became the Fleece; two 
Sprouting Plants, typifying equality or resemblance, stood 
for Gemini, Cancer was re-named Scarabaeus; Leo was 
converted, from the axe-like configuration of its chief stars, 
into tile Knife ; Libra mto the Mountain of the Sun, a 
reminiscence, apparently, of the Euphratean association of 
the seventh month with a “holy mound,” designating the 
Bibhcal tower of BabeL A Serpent was the Egyptian 
equivalent of Scorpio ; the Arrow only of Sagittarius was 
retained , Capricomus became “ Life,” or a Mirror as an 
iumge of life, Aquarius survived as Water, Taurus, Virgo, 
and Pisces remained unchanged The motive of some of 
the substitutions was to avoid the confusion which must 
have ensued from the duplication of previously existing 
native asterisms; thus, the Egyptian and Greek Lions were 
composed of totally different stars. Abstractions in other 
cases replaced concrete objects, with the general result of 
effacing the distinctive character of the Greek zodiac as a 
“circle of living things.” 

Early Zoroastrian writings, though impregnated with Spread 
star-worship, show no traces of an attempt to organize 
the heavenly array. In the Burdehsh^ however (9th 
century), the twelve “AkhtHrs,” designated by the same 
names as our signs, lead the army of Ormuzd, while the 
seven “Awakhtto” or planets (meluding a meteor and a 
comet) fight for Ahnman. The knowledge of the solar 
zodi^ thus turned to account for duahstic purposes was 
tmdoubtedly derived from the Greeks. By tbaTn^ too, 
it was introduced into Hindustan. Iryabha^ about the 
banning of our era, reckoned by the same signs as Hip- 
parchus. They were transmitted from India by Buddhist 
mfesionaries to Cfliina, but remained in abeyance until the 
Jesuit reform of Ghinese astronomy in the 17th century. 

The native zodiacal system was of unexampled complex- 
ity Besides divisions into twenty-eight and twenly-four 

30 Leiwnriaiit, Origittea, toL L p. 240. 

3^ Diod, So., SisL, it SO, where, however, by an obvious Tm'afaTra 
the number of “conncfllor gods ” is stated at only thirty. 

“ B. Brown, BaAyJmim Recordt No 8, p. 84, 

“ BabyUfmm lUeordt No 6, p. 79. ~ 

» Brugsoh, A, D. M G,, voL ii. p. 618, 
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Jhinese parts, it included distinct duodenary series. The tae 

enes of or “stations ” -were referred by Biot to the date 1111 b.c. 
Measured from the winter solstice of that epoch, they 
corresponded, in conformity with the Chinese method of 
observation hj intervals of what we now call nght ascen- 
sion, to equal portions of the celestial equator ^ Projected 
upon the ecliptic, these were, of course, considerably 
unequal, and the tse accordingly differed essentially from 
the Chaldaean and Greek signs. Their use was chiefly 
astrological, and their highly figurative names — “Great 
Splendour,” “ Immense Void,” “ Fire of the Phoenix,” &c. 
— ^had reference to no particular stars They became vir- 
tually merged in the European series, stamped vidth oflScial 
recognition upwards of two centuries ago. The twenty- 
four ineh or demi-fee were probably mvented to mark the 
course of weather changes throughout the year. Their 
appellations are purely meteorological. 

The characteristic Chinese mode of dividing the “yellow 
road ” of the sun was, however, by the twdve “ cyclical 
animals,” — ^Bat, Ox, Tiger, Hare, Dragon or Crocodile, 
Serpent^ Horse, Sheep, Monkey, Hen, Dog, Pig [Die open- 
ing sign corresponds to our Aquarius, and it is remarkable 
that l£e rat is, in the far East, frequently used as an ideo- 
graph for “water.” But here the agreement ceases. For 
Qie Chinese series has the strange peculiarity of proceedmg 
in a retrograde direction or against the course of the sun. 
Thus, the second sign (of the Ox) occupies the position of 
Capncorn, the third that of Sagittarius, and so on The 
explanation of this seeming anomaly is to be found in the 
primitive destination of the “ammals” to the purposes of 
an “horary zodiac.” Their succession, estabhshed to maifc 
the hours of day and night, was not unnaturally associated 
with the diurml revolution of the sphere from east to 
west.® They are unquestionably of native origin. Tradi- 
tion ascnbes their invention to Tajao, minister of the 
emperor Hwang-te, who reigned c. 2697 e c., and it can 
scarcely be placed later than the 7th century b.o.® 

The Chmese circle of the “animals” obtained early a 
wide diffusion. It was adopted by Tartars, Turks, and 
Mongols, in Tibet and Tong-king, Japan and Corea. It 
IS denominated by Humboldt* the “zodiac of hunters and 
shepherds,” and he adds that the presence in it of a tiger 
gives it an exclusively Asiatic character. It appears 
never to have been designed for astronomical employment. 
From the first it serv^ to characterize the divisions of 
tune. The nomenclature not only of the hours of the 
day and of their minutest intervals was supplied by it, 
but of the months of the year, of the years in the Oriental 
sixty-year cycle, and of the days in the “httle cycle” of 
twelve days Nor has it yet fallen into desuetude. Tears 
“ of the Eat,” “ of the T^er,” “ of the Pig,” still figure m 
the fllTnfl,Tiar>a of Central AaiA., Cochin China, and Japan. 

Aztec A large detachment of the “cyclical animals” even found 

sigiis. its way to the New ’World. Seven of the twenty days 
constitutmg the Aztec month bore names evidently borrowed 
from those of the Chinese horary signs. The Hare (or 
Eabbit), Monk^, Dog, and Serpent reappeared without 
change; for the Tiger, Crocodile, and Hen, unknown in 
America, the Ocelot, Lizard, and !^gle were snbstatuted as 
analogous.® The Aztec calendar dated from the 7th cen- 
tury; but the zodiacal tradition embodied by it was 
doubtless much more ancient. Of the zodiac in its true 
sense of a partitioned belt of the sphere there was no aB- 
onginal knowledge on the American continent. Mexican 


^ Biot, loum. des Savant, 1839, p 729, and 1840, p 151 ; Ganbil, 
EisL de VAsbr Chmotte, p. 9. 

3 Humboldt, Vues des OordiUires, p. 168. 

* Q Schl^d, Ur, Chin., pp. 87, 561. * Op. eit,, p 219 

“ Ibid., p. 162 ; Prescott, Conquest qf Mexico, voL Hi. p. 321 (ed. 
1860). 


1 A 0 793 

acquaintance with the signs related only to their secondary 
function as dies (so to speak) with which to stamp recur- 
ring intervals of time. 

The synodical revolution of the moon laid down the Lunar 
lines of the solar, its sidereal revolution those of the lunar 
zodiac. The first was a circlet of “fuU moons”; the second 
marked the diurnal stages of the lunar progress round the 
sky, from and back again to any selected star The moon 
was the earliest “measurer” both of time and space, but 
its services can scarcely have been rendered avaikble until 
stellar “milestones” were established at suitable points 
along its path Such weie the Hindu nahhatiaa, a word Hindu 
ongmally signifying stars in general, but appropriated to system 
designate certain small stellar groups marking the divisions 
of the lunar track. They exhibit in an exaggerated form 
the irregularities of distribution visible m our zodiacal 
constellations, and present the further anomaly of being 
frequently reckoned as twenty-eight m number, while the 
ecliptical arcs they characterize are invariably twenty-seven. 

Now, since the moon revolves round the earth in 27^ 
days, hesitation between the two full numbers might 
easily arise, yet the real explanation of the diflicnlty 
appears to be different. The superfluous astensm, named 
Abhi/if, mcluded the bright star a Lyrse, under whose in- 
fluence the gods had vanqmshed the Asuras. Its invoca- 
tion with the other nakskatras, remoteness from the 
ecliptic notwithstanding, was thus due (according to Prof. 

Max Muller’s plausible conjecture) ® to its being regarded 
as of especially good omen. Acquaintance with foreign 
systems of twenty-eight lunar divisions tended doubtless 
to fix its position, which remained, nevertheless, always 
eqmvocal.^ Alternately admitted into or rejected from 
the senes, it was finally, some six or seven centuries ago, 
eliminated by the effects of precession in reversing die 
order of culmmation of its limiting stars. 

The notion of a twenty-seven-fold division of the zodiac 
was deeply rooted in Hindu tradition. The number and 
the name were in early times almost synonymous. Thus, 
a nakshatra-mdla denoted a necklace of twenty-seven 
pearls;® and the fundamental equality of the parts was 
figured in an ancient legend, by the compulsion laid upon 
!l^g Soma (the Moon) to share his time impartially bc- 
tweep all his wives, the twenty-seven daughters of Pra- 
jApati. Everythmg points to a native origm for the 
system of nahhatras. Some were named after exclusively 
Vedic deities; they formed the basis of the sacrificial 
calendar of the Brahmans , the old Indian names of the 
months were derived from them ; their existence was pre- 
supposed in the entire structure of Hmdu ntual and 
science.® They do not, however, obtain full recogmtion 
in Sanskrit literature until the Brahmaua period (7th or 
8th century B.a). The Eig-Yeda, contains only one allu- 
sion to them, where it is said that “ Soma is placed in the 
lap of the Toahkairajs” f and this is in a part including 
later interpolations. 

Positive proof of the high antiquity of the Hindu lunar 
zodiac is nevertheless afforded by the undoubted fact that 
the primitive series opened wi^ Elrittika (the Pleiades) 
as the sign of the vemd equinox. The arrangement would 
have been correct about 2300 b.o ; it would scarcely have 
been possible after 1800 b.c We find nowhere else a 
well-authenticated zodiacal sequence corresponding to so 
! early a date. The reform by which Krittik% now rele- 
gated to the third place, was superseded as the head of 
the series by “Agvini”^^ was accomplished under Greek 

* Rig-Veda SamMa, voL iv., 1 862, Preface, p Ixu. 

^ Whitney, Jowm. Am, Orient. Soc., voL viu. p. 894. 

® Mai MtlUer, op. at, p lnv. ® IbuL, p 42. 

“ A. Weber, Indisdie Sivdien, vol x p. 241. 

“ Mamed &can the Ayvms, the Hindu Castor and Pollux. It is 
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influence somewliere near the beginning of our era. For 
purposes of ritual, however, the Pleiades, with Agni or 
“ Fire ” as their presiding deity, continued to be the first 
sign. Hindu astronomy received its first definite or- 
ganisation in the 6th century, with results embodied in 
the Siirj/a-Siddhanta. Here the “signs "and the “con- 
stellations ” of the lunar zodiac form two essentially dis- 
tinct systems. The echptic is divided into twenty-seven 
equal i)arts, called Uiogas or arcs, of 800' each. But the 
mlahatras are twenty-eight, and are represented by as 
many “junction stars” {yogatara), carefully determined 
by Hieir spherical coordinates. The successive entries 
of the moon and planets into the nahhatras (the ascer- 
tainment of which was of great astrological importance) 
were fixed by means of their conjunctions with the yojro- 
iCiraa. These, however, soon ceased to be observed, and 
already in the 11th century Al-Birfini could meet with 
no Hindu astronomer capable of pointing out to him 
the complete series. Their successful identification by 
Colebrooke ^ in 1807 had a purely archaeological interest. 
The modem nahiliatrai are twenty-seven equal ecliptical 
divisions, the origin of which shifts, like that of the solar 
signs, with the vernal equinox. 'They are, in fact, the 
bkogas of the Sdrya-Siddltcinta. The mean place of the 
moon in them, published in all Hindu almanacs, is found 
to serve unexceptionaUy the ends of astral vaticination. ^ 

The system upon which it is founded is of great antiquity. 
Belief in the power of the nals/iatras evidently mspired 
the invocations of them in the AtJuirva-Veda. In the 
BrShmana period they were distinguished as “deva” and 
“yama.,” the fourteen lucky asterisms being probably asso- 
ciated with the waxing, the fourteen unlucky with the 
waning moon.** A special nahhfttra was appropriated to 
every occurrence of life. Om was propitious to marriage 
another to entrance upon school-life, a third to the first 
ploughing, a fourth to laying the foundation of a house. 
Festivals for the dead were appointed to be held under 
those that mcluded but one star. Propitiatoiy abstinences 
wore r«5ommended when the natal asterism was menaced 
by unfavourable planetary conjunctions. The various 
members of the body were jmrcelled out among the «ah- 
ihcOrof, and a rotation of fo^ was prescribed as a whole- 
some accompaniment of the moon’s revolution among them ^ 
Nomea- The nomenclature of the Hindu signs of the zodiac, 
regards a few standard asterisms, such as Agvini 
and Kritt^ was far fcom uniform. Considerable dis- 
crepancies occur in the lists given by different authorities.^ 
Henee it is not surprising to meet in them evidence of 
fotdiga communications. Reminiscences of the Greek 
8^ of Gemi^ Leo, Libn^ Sagittarius, Capricomus, and 
are obvious severally in the Hindu Two Faces, lion’s 
Tail, Beam of a Balance, Arrow, Gazelle’s Head (figured as 
a marine nondescript), and Fish, The correspondence does 
not, however, extend to the stars j and some coincidences 
adverted to by Humboldt between the Tuihikairm and the 
rodiacal animals of Central Asia are of the same nominal 
Ooaws- clmiaeter.* Mexican loons are nwre remarkable. They 
were apparsntly aa w4ll as indirect The Aztec 
fsal^bdar veAsAaim titles bcatowed, not only 

mwSum M the Tartar zodiac, but likewise 
|Mii^ Indkm s^beUUB, apart fiom any known 

7 loi^nts ctf TiaEmu,*^ fop ex 

of Ari«, «nd ia %jrBd bj a horse’s 
^ ‘ 1 ur. p. 830, 

^ Stet, »ar f4atnmmi$ JhidumiUi p. 286. 

* 4. Weber, *Iiw ^adfechao Ifwhriditwi ron dsn Nmtra," Ja 
j^ner Ahi^ai^wgefh 18S1, p, 800. 

* i8«i,p. K2 ; H. Kem, IHe Yoffotafa det VaramAiTa ; Weber's 
/«rf. VOL XT pp. 174-181, 

* Six Waiiain Jonee, As^ Jtes., vqL it fp, 294-5. 

* Humboldt, Ym dts (k^dUlim, n 164. 


ample, unmistakably gave its name to the Mexican day 
Ollin, signifying the “track of the sun ” j and both series 
further contain a “flint weapon," a “stick,” and a “house.”^ 

Several houses and couches were ranged along the Hindu 
zodiac nuth the naive idea of providing resting-places for 
the wandenng moon. 

Relationship of a more intimate kind connects the Hindu Relative 
lunar mansions with those of the Arabs and Chinese antiquity 
The resemblance between the three systems is indeed so 
close that it has been assumed, almost as axiomatic, that 
they must have been framed from a single model , and the Arabian 
question of their ongin has beeu debated with all the systems, 
resources of varied erudition by scholars such as Biot, 

Weber, Whitney, and Max Midler As the upshot of the 
controversy it appears nevertheless to have become tolerably 
nlpar that the nakshatras were both native to India, and 
the deu to China, but that the manml were mainly of 
Tn<iiB.Ti derivation. The assertion, paradoxical at first Cbmese 
sight, that the twenty-eight “hostelnes” of the Chinese “ter- 
sphere had nothing to do with the moon’s daily motion 
seems to convey the actual fact. Their number, as a 
multiple of four, was prescribed by the quaternary partition 
of the heavens, fundamental in Chinese astronomy. It 
was considered by Biot to have been originally twenty- 
four, but to have been enlarged to twenty-eight about 
1100 B.C,, by the addition of determinants for the solstices 
and equinoxes of that period.^ The essential difference, 
however, between the nahhatras and the sim is that the 
latter were equatorial, not ecliptical, divisions. They were 
measured by the meridian-passages of the limiting stars, 
and vaned in amphtude from 2* 42' to 30° 24'.® The 
use of the specially observed stars constituting or repre- 
senting the sieu was as points of reference for the move- 
ments of sun, moon, and planets. They served, in fact, 
and still serve (though with astrological ends in view), the 
precise purpose of “fundamental stars" in European as- 
tronomy, All that is certainly known about the antiquity 
of the mu is that they were well established m the 3d 
century b c. Their mitial pomt at the autumnal equinox 
marked by Kio (Spica Virginis) smts a still later date , 
and there is no vahd evidence that the modem senes 
resolt^l from the rectification of an older superannuated 
arrangement, analogous to the Krittika sequence of nak- 
dtat)’as. The Hindu zodiacal constellations belong then 
to an earlier epoch than the Chinese “stations,” such as 
they have been transmitted to our acquaintance. Yet not 
only were the latter an independent invention, but it is 
almost demonstrable that the mkshatras, in their more 
recent organization, were, as far as possible, assimilated to 
them. The whole system of junction stars was doubt- 
less an imitation of the sieui the choice of them by tbe 
Hindu astronomers of the 6th century a.d. was plainly 
instigated by a consideration of the Chinese list, compiled 
with a widely different intent Where they varied from 
it, some intellij^ble reason can generally be assigned for 
the change, i^ht junction stars he quite close to, seven 
others are actually identical with, Chinese determinants, 
smd many of these coincidences are between insignificant 
and, for the purposes of echptical division, inconveniently 
situated objects. 

The s m all stellar groups characterizing ihe Arab “ man- Arabiaa 
mons of the moon ” (piaTiadl ol-i^maT) were more equably 
.distributed than either the Hindu or Chinese senes. They 
presented, nevertheless, striking resemblances to both. 
Twenty-four out of twenty-eight were formed, at least in 
pariv of nakshatra or sieu stars.**- That the Arab was essen- 
tially a copy of the Hindu lunar zodiac can scarcely admit 

^ Ibtd.t p. 162. ® Biot, Jour des Smans, 1845, p. 40. 

* a ScWegd, Ur Chin., p. 77. “ Jktudes, p 186. 

“ Wliitney, Notaa to SHrya-Siddhdnia, p, 200. 
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Ac sna cuique dedit tatelte regna per orbera, 

Et proprias gentes atque arlaes addidlt altaa, 

In qoibns exercent prtfisfcintia sldera vires * 

Syria iras assigned to Anes, and Syrian coins frequently bear tie 
efiigy of a ram , S^hia and Arabia fell to Taurus, India to Gemini 
Palmyra, judging from numismatic endence, claimed tie favour of 
Libra, Zeugma that of Capncom j Leo protected Miletus, Sagittanus 
Smpra.^ Tie “poiver of the signs ’ was similarly distributed 
among tie parts ot tie Inman body — 

Bt qnanqonm communis eat tntela per omne 
Corpus, et in propnnm divlsls artnbus exit 
Namque aries capiti, taurns cervicibns hieret , 

Bracliia sub gemlnis censentur, pcctora csncro 7 
■Warning were uttered against surgical treatment of a merabei 
through whose sign the moon happened to be passing , ® and zodiacal 
anatomy was an indispensable brancl of the healing art in tie 
Middle Ages. Some curious memorials of the superstition have 
survived in rings and amulets, engraven with the vanons signs, 
and worn as a kind of astral defensive armour Many such, ot tie 
14th and 15th centuries, have been recovered from the Thames.® 
Individuals, too, adopted zodiacal emblems Capncomus was im- 
pressed upon the coins of Ai^stus, Libra on those of Pytlodons, 
queen of Pontus , a sultan of Iconinm displayed Leo as bis “ horo- 
scope ’’and mark of sovereignty, Stephen of England close tie 
protection of Sagittanus 

In I^ypt celestial influences were considered as emanating mainly Egj-ptiau 
from the thirty-six “ decans " of the signa They were e^ed the ostro- 
“ media of the whole circle of the zodiac ” each ten-day penod logy 
of the Egyptian year was consecrated to the decanal god whose 
section ot the ecliptic rose at its commencement, the body "a ns 
correspondingly apportioned, and disease was cur^ by invoking 
the zodiacal legent of the pai t afiected.^ As early as the 14th 
centuiw B.G a complete list of the deeans was placed among the 
hieroglyphs adorning the tomb of Sethos I. , tney figured again 
in the temple of Emeses II and characterize every Egyptian 
astrological monument Both the famous zodiacs of Dendera dis- 
play their symbols, unmistakably identified by Lepsins The late 
origin of these mterestmg representations was established by the 
detection upon them of the cartouches of Tihenus and Xeio. As 
the date of mceptioii of the cncular one now at Pans the year 
46 B .0 has, houever, been suggested with h^h probability, num 
(among other indications) the position among the signs of the 
emblem of the planet Jupiter Its design was most likely to 
serve as a sort of thema ccdi at the time of the birth of Ctesanon. 

The com^ion rectangular zodiac still %n on the portico of 
the temple of Isis at IDeudera smts, as to constellationaf arrange- 
menls, Uie date 29 a d. It set forth, there is reason to believe, 
the natal scheme, not of the emperor Tiherina, as had been 
conjectured by Lauth,“ hut of the building it served to decorate. 

The Greek signs of the zodiac, mcluding Libra, are obvious upon 
both these monuments, which have thrown some useful light upon 
the calendar system and method of stellar grouping of the ancient 
Egyptians’* 

An Egypt^Qreek planisphere, first described by Bianchim,’* Plam- 
resembles in its general plan the circular zodiac of Dendera. The spheres 
deeans are ranged on the outermost of its five concentric zones ; 
the planets and the Greek zodiac in duplicate occupy next 
three ; while the inner circle is unaccountably reserved for the 
Chinese cydical ammuls. The relic was dug up on the Aventine 
lu 1706, and is now in the Louvre It dates from the 2d or 3d 
century of our era The Tartar zodiac is not nnfrequently found 
engraven on Chinese mirrors in polished bronze or steel of the 7tli 
century, and figured on the “ plateau of the twelve hours” in the 
treasury of the emperors of the Tang dynasty ^ 

Probably the most ancient zodiacal representation in existence is 
a fra^ent of a Chaldeean planisphere in the British Museum, once 
inscnhed with the names of the twelve months and their govern- 
ing signs Two only now remain.’® A zodiac on lie “astrological 
altar of Gabies ” in the Louvre illustrates the apportionment of tiie 
signs among the inmates of the Roman Pantheon , and they occur 
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of a doubt They were divided on the same pnnaple , 
each opened at the spring equinox, the first Arab sign 
Sharatin was strictly equivalent to the Hindu Aqvini , and 
eighteen consteUationa in each were virtually coincident. 
The model of the sieu was, however, also regarded Eighteen 
Chinese determinants were included in the Arab astensms, 
and of these five or six were not mk^tra stars ; conse- 
quently, they must have been taken directly from the 
Chinese senes Hor were the Greek signs without effect in 
determining the names of the mananl,^ the late appearance 
of which, in a complete form, removes all difficulty in 
accounting for the various foreign influences brought to 
bear upon them They were first enumerated by Alfar- 
ghani early m the 9th century, when the Arabs were in 
astronomy the avowed disciples of the Eondus But, 
although they then received perhaps their earliest quasi- 
scientific organization, the mansions of the moon had 
for ages previously figured in the popular lore of the 
Bedoum. A set of twenty-eight rhymes associated their 
hehacal risings with the changes of season and the vicissi- 
tudes of nomad hf e , their settings were of meteorological 
and astrological import m the Koran (x. 6) they are re- 
garded as indispensable for the reckonmg of tune. Yet 
even this intimate penetration mto the modes of thought 
of the desert may he explained by prehistoric Indian com- 
munication The alternative view, advocated by Weber, 
that the lunar zodiac was primitivdy Chaldsean, rests on 
a very shadowy foundation. It is true that a word radi- 
cally identical with manazil occurs twice m the Bible, 
under the forms mizzaloth and mazsaroth (2 Kings xxiii. 
5; Job xxxvm 32); hut the heavenly haJtmg-pIaces 
which it seems to designate may be solar rather than lunar 
Euphratean exploration has so far brought to light no 
traces of ecliptical partition by the moon’s dramal motion, 
unless, indeed, zodiacal associations be claimed for a set 
of twenty-eight deprecatory formulae against evil spints 
inscnhed on a Nmevite tablet.® 

The safest general conclusions regarding this disputed 
subject appear to he that the steu, distmctively and un- 
varyingly Chinese, cannot properly be deacrihed as divisions 
of a lunar zodiac, that the mk^atras, though of purely 
Indian origin, became modified by the successive adoption 
of Greek and Chinese rectifications and supposed improvo- 
ments; while the marmil constituted a frankly eclectic 
system, in which elements from all quarters were combined. 
It was adopted by Turks, Tartars, and Persians, and forms 
part of the astronomical paraphemaha of the Bundehish 
The Slew, on the other hand, were early naturalized m Japan 

The refined aystani of astrological prediction based ujion the solar 
zodiac was invented in Chaldtea, obtained a second home and added 
elaborations m Egypt, and spread irresistibly westward ahoat the 
beginning of our era. Eor genethhacal purposes the si^ were 
divided into six solar and six lunar, the former counted onward 
fi-om Leo, the “house” of the sun, the latter backward from the 
moon’s domicile m Cancer Each planet had two houses— a solar 
and a lunar— (hstnbuted accordmg to the order of their revolutions. 
tW Mercury, as the planet nearest the sun, ohtamed Yirgo, the 
sign acijacent to Leo, with the corresponding knar house in Qemmi; 
Yenus had Libra (solar) and Taurns (lunar) ; and so for the rest. 
A ram frequently stamped on coins of Antioehus, with head revejted 
towanis the moon and a star (the planet Mars), signified Anes to 
he the lunar house of Mars With the respective and lelatiTe posi- 
tions in the zodiac of ihe sun, moon, and planets, the character of 
their action on human destiny varied mdefinitely. The influence 
of the signs, though secondary, was hence overmastering: Julian 
called them fieflj' SvfineLt,* and they were the objects of a corre- 
sponding veneration Cities and kingdoms were allotted to their 
several patronage on a system faUy expounded by Manillas . — 

Hob eritin fines orbis pontoaque notaudna, 

Qaem P ens in partes per singula Alvidit aatta, 

’ Whitney, Notes to S&rya-SiddMnta, p. 206. 

* A Sprenger, J> Jf. (7 , voL xiiL p 161 , Birum, Okronokg^, 
trails, by Saohan (London, 1879), p. 336 sq. 

® Lenormant, Chaldean Maffie, p 1, ^ 

* “Orat. m Solem,” Op., voL L p. 148, ed. 1696 


* Astr., bk. IV, ver 696 sq. 

® Ikklid, Desariptno Nummorv.'ni Antioehia Syrim, pp. 18, 26, 

’’ Mamli^ Aa<r., hk Iv. ver. 702-5 
® A J, Peirce, Sdence of Vie Stare, p 84. 

® Jmcm Arch Soe., iiu. pp. 254, 810, and xx p 80. 

’* Li a fragment of Eermee translated by Th. Taylor at p 362 of his 
version of lamblichus. 

” Pettigrew, Sajperetiiiona Oonneded with EieL qfMedwine, p. 30. 

’* Lepsins, Chrondlogie dm Aegypter, part i. p 68 

’* Md , p. 102. Zee Zodiaquee de Denderah, p 78. 

’* See Mel^s Daafeste Jedir ton Dendemh, 1878. 

’* Mim de VAead , Pans, 1708, Hist., p 110 , see also Humboldt, 
Vms dea ConkUhea, p. 170 , Lepsins, op eiA, p. 83 ; Frbhner, Sadjg- 
ture du Lonvre, p. 17. 

Sobl^el, IJr. Chin , p. 661 ; Pettigrew, Jour. ArcL Soo., vol vul 
p. 21. ’* Pox Mbot, Tram. Soc. Btbl Areiheeol , vol iv. p. 260- 

’* M4nard, La MyVidaqit darn V Art, p. 888 
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as a classiral remmiscence in the mosaic pavements of San Miniato 
and the baptistery at Florence, the cathedral of Lyons, and the 
crypt of San Savino at Piacenza ^ Zodiacal syinuolism became 
conspicuous m meiluevol art Nearly all the French cathedrals of 
the 12th and 13th centuries exhibit on their portals a species of 
rural calendar, in ivhfch each mouth and sign has its corresponding 
labour The zodiac of Notre Dame of Pans, opening with Aq^iianus, 
is a noted instance ® A similar senes, in which sculptured figures 
of Christ and the Apostles are associated with the mgns, is to he 
seen in peifect preservation on the chief doorway ot the abbey 
church at Vezelay. The cathedrals of Amiens, Sens, and Eheuns 
are decorated m the same way. In Italy the signs and works sur- 
vive fragnieutarily in the baptistery at Panna, completely on the 

E ' of the cathedral of Cremona and on the west doorway of St 
's at Venice. They are less common in England, but St 
Margaret’s, Yoik, and the church of IfiEley m Oxfordshire offer good 
specimens. In the zodiac of Merton College, Oxford, Libra m re- 
presented, by a judge in his robes and Pisces by the dolphin of 
Fitzjames, warden of the college, 1482-1507.® The great rose-win- 
doivs of the Early Gothic penod were frequently j^ted with 
zodiacal einhlems; and some firescos in the cathedral of Cologne 
contain the si^s, each with an attendant angel, just as they were 
depicted on the vault of the church at Momit Athoa. Giotto's 
zodiac at Padua was remarkable (m its undisturbed condition) for 
the arrangement of the signs so as to be struck in turns, during the 
corresponding mouths^ by the sun’s rays.^ The “ zodiac of labours ” 
was replaced m French castles and hdtels by a “zodiac of plea- 
sures,” in uhich hunting, hawking, fishing, and dancing were sub- 
stituted for hoeing, planting, reaj^ng, and plou^ing.® 

It IS cunoos to find the same sequence of mnnols employed for 
the same decorative purposes in India as m Europe. A perfect set 
of signs was copied m 1764 from a pagoda at Verdapettah near 
Cape Comorin, and one equally complete existed at the same penod 
on the ceilmg of a temple mair Mindurah.® 

The hiero^yphs representing the signs of the zodiac in astrono- 
mical works are of late iutrowiction. They are found in manu- 
scri 2 )ts of about the 10th eentuiy, hut m carvings not until the 15tb 
or 16th.’’ Their origin is unknown ; but some, if not all of them, 
have antique associations. The luerc^lyph of Leo, for instance, 
occurs among the symbols of the Alithraic worship.® (A. Ji. C ) 
ZODIACAL LIGHT. The zodiacal light is usually de- 
scribed as a cone or leutictdarly-diaped glow of nebulous 
light, seen aftw sunset or before sunrise, extending up- 
wards from the position of the sun nearly in the direction 
of the ecliptic or of the sun’s equator. This description, 
though fairly correct for the higher latitudes, does not 
reprint acenrately what is seen in the tropics, where the 
light is often a very conspicuous object. TWe, if an 
observer on a clear, moonless night watches the western 
sky from soon after sunset till the last trace of twilight has 
diuppeaied, he will notice that the twilight seems to linger 
lon^r near where the sun sank below the horizon, and ti^t 
gradually a nebolous whitish band of light, broad towards 
the h(»izon and narrowing &rst rapidly and then more 
slowly upwards, begins to stand out clearly from the 
vaandung tvnligbt> which spreads along a mu(^ wider and 
nearly horhamMy-topped arc of the horizon. This is the 
nodia^ iighi TOien seen on a perfectly clear night, it 
will be noticed that it fades imperceptibly on both holders 
and towards the vertex, and that its light is distinctly 
brighter towards the ba» than at greater altitudes. Its 
width and brightness, and the height of the vertex, differ 
reiy much from time to time, partly on account of actual 
variations, but much more from (Merences in the trans- , 
pareney of the atmosphere. In England it is seldom 
observed except in the months of Mai^ Api^ and May 
portly after sunsei^ or about October before sunrise. This 
is due to no change in the light itself, but simply to the 

* Fowler, Arehescilogia, voL xUv. p. 172. 

* Violtet-Iorlhie^ BieL de VArih ^ammise, voL iz. ». 561 ; Le 
GeatD, Mim. <2a ^AeeO,^ Paris, 17SS, p. 20. 

* Fowler, VoL Xliv. 160. * im,, p. 175. 

® Viollet-le-IhtCi ^tVArtk,, voL it p. 651. 

* Jdm CWJ, PAtZ. voL bd. p 85S Comp. Honzean, BSMu- 
ntgiAw Adtonmigue^ vdL i pt i p. 1S6, where a asefal afceteh of 
the general results of zodiacal resewch will be foond. 

B. Brown, Arditadlcgia, voL xlm p. §41 ; Sayce, in Baimre^ voL 
ov. p. 526. 

^ Sea Lyard, (Mte dt MUhra, pL xml fig. 5, Ac. 
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circumstance that at other seasons the ecliptic makes so 
small an angle with the horizon that a hght lying in or 
near it does not rise sufficiently high above the mists of 
the horizon to be seen after the twilight has vanished 
In lower latitudes, where the angle made with the horizon 
is greater, while the duration of twilight is shorter, it can 
be easily seen at all seasons when there is a clear sky and 
no moon, except when Yen us is an evening star, in which 
case the great brightness of that planet often almost 
completely obliterates the comparatively faint zodiacal 
light, at least in its neighbourhood. The zodiacal hght 
has frequently been described as having a reddish yellow 
tint , but this seems to be erroneous, for, when seen under 
favourable conditions, it is distmctly white and very 
similar to that of the Milky "Way. Any colour that may 
have been observed is doubtless due to atmospheric causes 
Among the Moslems, to whom it is important on ritual 
grounds to determine accurately the moment of daybreak, 
at which during Ramadan the daily fast begins, the 
mormng zodiacd light appears to have been observeil 
from an early penod, and is known as the “false dawn ” or 
the “wolf’s tail” (Redhouse, in Joum, JS. A. S., July 1878) 
But .in Christian Europe it seems to have been first 
observed by Kepler, who desenbed its appearance with 
considerable accuracy and came to the condusion that it 
was the atmosphere of the sun. Descartes wrote about it 
in 1630 and Chiidrey in 1659; but the attention of 
astronomers was first prominently called to it by Dominic 
Cassini, who first saw it on 18th March 1683. It is to him 
tiiat it owes the name which it now bears. He explained 
It by supposing the existence of a flat, luminous ring 
encircling the sun, nearly in the plane of his equator, and 
accounted for its disappearance on the same principle as 
that which accounts for the vanishing of Saturn’s ring 
Mairan (1731), like Kepler, ascribed the light to the sun’s 
atmosphere ; and this explanation was generally accepted, 
till Laplace showed that it was untenable, since no real 
solar atmosphere could extend to anything like the 
distance from the sun which is reached by the zodiacal 
light. He further showed that, even if the solar atmosphere 
did extend far enough, it would not have the lenticular 
appearance ascribed by observers to the zodiacal light, 
since the polar axis would be at least two- thirds of the 
equatorial axis. Since then many observers have made a 
study of the subject, amongst whom may .^be mentioned 
Jones, Piazzi Smyth, Jacob, Brorsen, Schmidt, Baddiouse, 
Liaia, and Wright. 

jSctoit— The way in which the light Mes off gradually towards 
the boondaries makes it extremely diffieult to determine accurately 
the true position of the light or its extent. Yanous observations 
show tht^ at times the b^e, at an elongation of about 20", may 
have a width of from 26' to 30°, whfle at an elongation of 60° the 
breadth is frequently as much as 20°, but usnally much less The 
distance of the vertex from the sun frequently exceeds 90', and Mr 
Liais and others have recorded cases when the light has been tiaced 
completely round from the western to the eastern horizon. Tina is 
very uncommon ; but it is not at all rare to find the light stretching 
nearly to the meridian three hours after sunset, and several ob- 
: servers have recorded the existence of a bright patch of light almost 
: opposite to the position of the sun. Tins is known as the Oegeii- 
semn, and though it has been seen comparatively seldom its exist- 
ence must be accepted as proved ; for its positiou has been deter- 
mined by actual measurement Iw several astronomers, and &eir 
results a^ee with quite as ^eat closeness as can be expected m the 
determination of the pomtion of such an object. A lengthened 
series of observations was made ou the zodiacal light by the Eev 
G. Jones, chaplain of the United States steam fr^te “ Misaissippi,” 
in the China and Japan Seas in 1865 He charted the apparent posi- 
tion of the cone of light on a large number of nights and mommgs, 
and came to the somewhat startling conclusion that his observations 
could be explained only by supposing the existence of a nebulous 
ring round the earth within Abe orbit of the moon. Ha recorded 
that twice near 23' 28' N. lat, with the sun at the opposite solstice, 
he had seen “the extraordinary spectacle of the zodiacal lij^t, 
simultaneously at both the east and west homons from 11 te 3 
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o’clock for several nights lu succession ” On reading idns state- 
ment, Baran Humboldt communicated to the Mmatsbenehte d JcSiu 
jrretiss Akad d Wiss some unpublished observations of his own on 
a similar phenomenon. These were to the effect that on the irth 
and 18th of March the hght was very bright in the west, and “we ' 
constantly perceived m the east (and this is beyond doubt a veir 
stnkmg phenomenon) a whitish hght which was also of a pyra- 
midal form The latter augmented the hiightness of the sky m a 
1 ery striking manner ” The light m the west was so eonspicuons 
that “ even the sailors were deliglited with this double light ” He 
noted, too, what os a very important fact, that the two lights set 
at the same time ; and there is much to he said in defence of his 
view that the eastern hght was the reflexion of the true zodiacal 
light m the west, just as the eastern sunset glows are the reflexion 
of those m the west The chief obstacle m the way of acceiitmg 
tills view IS that it is difficult to heheve that a light so famt aa the 
zodiacal hght could have a reflexion bright enough to be seen, and 
even to be seen distinctly On the other side must be set the cir- 
cumstance that the simultaneous glow at both honzona seems never 
to have been observed from great altitudes. This is easily imder- 
stood if the second glow is a mere reflexion , whereas, if it comes 
from another source of hght, it ought to he more conspicuous at 
hi^ than at low levels. 

Pmiiore.— The exact position of the axis of the zodiacal light 
relatively to the echptic has not yet been satisfactorily fixed. The 
extieme haziness of oiithne and the excessive famtness of the light 
near the vertex make it qmte impossible to use a telescope for 
measuring its limits Most observers have tiied to fix its position 
by tracmg its outlme on a star chart, while Prof. C. Piazzi 
Smyth employed two sights mounted equatorially But even by 
these means no great accuracy can he attamed, for the limits of the 
light can be traced only when the ^e ia quite unfabgued and when 
the hght is looked at with averted vision. The difficulty expenenced 
ia well illusti'ated by the wide divergencies between the results of 
different observers— diveigencies not only in the extent of the light, 

V hich would be quite natural, but even m the direction of the nng 
of the cone. Thus, Captain Jacob, who observed in Madras in 1856- 
67-68, found that his evening observations placed the vertex of the 
western cone in from 2“ S ht to 6° N lat , with an average of 
about 3° N. lat. His morning observations were less numerous 
and gave positions for the vertex of the eastern cone varying fiom 
i” N to 8 S , wnth an average of about 2° S Mr Backhouse from 
4 18 observations found a mean deviation from the echptic of 2° 08, 
while Captam Tnpman, o^ervmg m the Mediterranean m Anga.st 
and September, found an inchnation of no less than 20“. Ha 
also found that the plane of the hght did not pass through the 
sun. His observations, however, differ somewhat widely from 
those of most other observers, Mr A Searle has made a very 
careful study of all the best published records. In his first paper 
more than 650 ohservations by Jones, Heis, Schmidt, and ot^rs 
am discussed, and he concludes that apparent changes in lati- 
tude are mainly, if not entirely, produced by Iffie effect of atmo- 
Bphene absorption, which affects tlie lower boundary more than 
the upper and to an extent depending on the inclination of the axis 
of the light to the horizon. In a second paper he discusses Jones's 
observations alone and comes to the concliision that, after makmg 
allowance for the effects of absorption, there is some evidence that 
the zodiacal light, as seen durmgthe second half of the 19th century, 
has had a more northern latitude near 180“ long than near 0” long 
It seems somewhat doubtful, however, whether the observations 
hitherto made are sufficiently accurate to justify this conclusion, 
and all that can be confidently asserted is that the observations 
made so far point to such a differehce as being probable Similar 
vatiations in the greatest elongation, the breadth, and the bright- 
ness have been asserted to exist. Thus Mr J F Julius Sohimdt, 
as the result of several years* observations, finds a variation m the 
mclination of the axis of the cone of h^t to the eclmtic from 4® 18' 
at the end of December to 0“ towards the end of March, a similar 
variation ia the greatest elongation from the sun from 120“ in 
January to 70" m April, and a further similar variation in breadth 
at correspondiim elongationa, with a minimum for all three about 
80th March. It may he pointed out that observations regarding 
thb extent of the visiDle light are absolutely valueless unless accom- 
panied by eareM records of tbe clearness of the sky as evidenced I 
by the visibility of faint objects, for all observers of the zodiacal 
hght must have noticed that a thm film of mist, which hardly affects ' 
the colour of the sky or the visihihty of the hnghter stars, may ! 
almost completely obliterate the zodiacal hght Ho accurate photo- 
metnc observations seem to have been made on the strength of 
the light and observers have differed widely in their estimates. 
Pome assert that it is much brighter than the Milky Way, while 
others— and especially those who have observed in the tropics — 
^ that it is seldom so bright as the brighter parts of the Milky 
Way It IS certainly often nrjghter than most of tbe Milky Way 
Mr Searle deduces mm Sir W Herschel’s and Celoria’s observa- 
tions that the Milky Way is about 2 magnitudes brighter than the 
mean brightness of tbe sky, and says on this estimate the 
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brighter parts of tlie zodiacal hght would be commonly 3 or 4 
magnitudes brighter than the sunounJing sky. This is almost 
certainly an over-estimate Tbeie skeins to be very little doubt 
that the brightness undergoes penodic fluctuations, but no estimate 
can as yet he made of the length of the period. It is probable that 
the bnghtness has been below the average for the last few years, 
but 18 now increasing Most observers have also reported rajnd 
changes of bnghtne'ia, or undulations, such as are seen m the aurora 
and in tlie tails of some comets ; but, as was pointed out by Olbers 
in 1833, these undulations must be produced in the earth’s atmo- 
sphere. In this connexion it may be mentioned that m observing 
the spectrum rapid flickenngs, hke waves moving along tbe 
spectrum, are often very markSl 

TAe Moon's Zodiacal Light —Several observere have recorded 
observations which appeared to show that the moon produced an 
appearance very similar to that of the zodiacal light Piazzi Smyth, 
however, when obsemug on tbe Peak of Tenenlfe, saw this appear- 
ance and showed by actual measurement that the glow seen before 
moonnse does not lie near the ecliptic, but is nearly vertical, and 
IS due^ simply to refraction in the earth’s atmosphere. This ex- 
planation wiu liardly account for an interesting ooseivation made 
by Mr L. Trouvelot, which if repeated would require to be very 
carefully investigated. On a night when the zo^cal light was 
very bnght and there were magnetic disturbances followed by an 
auroral display, but when no aurora was actually visible, he saw a 
conical light rising obliquely from the top of the roof of a bmldmg 
behind which the moon, then about 16“ or 20° above the horizon, 
was concealed- The axis of the light coincided nearly with, the 
ecliptic and tbe light could he traced on both sides of the moon, 
when tbe moon itself was concealed. The whole of the circum- 
stances led Mr Trouvelot to conclude that this light and the 
zodiacal light were phenomena of the same order, while this and 
other observations, he considered, rendered it probable that there 
was some connexion between the zodiacal light and auroraa 

Physical Constitution — ^As has already been pointed out, 
it is impossible to see the zodiacal light through a telescope, 
and thk, taken along with the extreme faintness of the b^t, 
renders it exceedingly difficult to examine it satisfactorily 
witb either tbe polariscope or tbe spectroscope. ISIany 
attempts have been made to determine whether or not the 
light was to any extent polarized, but witb questionable 
r^ulla until Prof. A. W. Wnght attacked the problem, 
using a polanscope specially designed for studying very 
faint lights. With this he was enabled to determine with 
certainty that the light was partially polarized in a plane 
jMSsing through the sun, and that the amount of polar- 
ization was most probably as much as 15 per cent., but 
less than 20 per cent. Many attempts have been made 
to observe tbe spectrum In 1867 Angstrom, observing 
at Upsala in March, obtained the bright aurora line (W. 
L. 5667), and concluded that in the zodiacal bght there 
was the same material as is found in tbe aurora and in the 
sokr corona, and probably through all space, Upsala, 
however, is a place where tbe aurora spectrum can often 
be observed in tbe sky even when no aurora is visible, and 
it has generally been believed that what Angstrom really 
saw was an auroral and not a zodiacal Hght speetruin, 
Senor A. T. Acrimiz, observing at Cadi^ obtained a con- 
tinuous but faint spectrum with two bright hues — a 
yellowish bne, probably an aurora line, and a line in the 
blue, more refrangible than F, whidi be could not identify, 
but which in all probabibty was another auroral Ime, 
The fact that he saw this spectrum witb a five-prism 
spectroscope attached to an equatorial seems conclusive 
evidence that it was not the zodiacal bght spectrum that 
he vras observing. The most satisfactory observations 
hitherto published seem to be those of Prof Piazzi Smyth 
and Prof, A. W. Wright. Both used spectroscopes specmlly 
designed for the examination of faint lights, and their 
results agree completely with each other. Prof. Smyth 
made his observations at Palermo and found a famt con- 
tinuous spectrum extending from about W. L. 6550 to W. 
L. 6000 (British inches scale), with a maximum brightness 
at about W. L 6350. In fact, the light was almost exactly 
similar to that of faint diffused sunhghl^ such as is got in 
last traces of twibght. Prof. Wright’s conclusion was 
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the Bpectrom differs from that of snnlight only in 
intensity. Some recent unpublished observations made in 
the tropics indicate that, while the spectrum is usually that 
described by Prof. Smyth, there are times when a bright 
hue is seen. Too much stress, however, must not be laid 
on thi??, as the observations are by no means conclusive, and 
the apparent line may in reality he only a part of the 
continuous spectrum which is brighter than usual. 

The discussion of the real cause of the zodiacal light is 
rendered very difficult by the want of agreement in the 
observations that have been made upon it, and by the 
existence of a small number of apparently trustworthy 
observations of a very abnormal extension of the lighl^ as 
detailed above; but certain conclusions may be safely 
arrived at. The theory that it is due to a ring of small 
bodies surrounding the earth seems to be entirely negatived, 
as pointed out by Proctor and others, by several of its 
features. The best observations leave no room for the 
parallactic displacement which would be observed if there 
were such a ring round the earth, and the absence of a 
large part of the luminous circle on ordinary occasions 
would be inexplicable on any such hypothesis. There can 
therefore he very little doubt that we must look for the 
cause of the light to the existence of a mass of small bodies 
moving in orbits round the sun, and that, as shown by the 
polarization and the spectrum, the bght is chiefly, if not 
entirely, reflected sunlight. To account for all the observa- 
tions, Proctor has shown that the bodies must travel in 
orbits of considerable eccentricity, carrying Hiem far beyond 
the limits of what we may term the zodiacal disk. Under 
these conditions the constitution of the disk would become 
variable within exceedingly wide limits^ and all the recorded 
variations might be fairly explained. The appeai^ce of 
a complete arch, as seen by Liais and others, would indicate 
an extension far beyond the earth*s orbit ; but, at present 
at least, this must he looked on as very exceptional. The 
spectroscopic evidence, so far as it goes, confirms this theory, 
since it indicates that the light is mainly reflected sunl^ht , 
and, even if farther observations should confinn the opinion 
that bright lines are sometimes present, this need m no 
way invalidate the conclusions that have been arrived at. 
ibideed, it seems highly probable — espeaally if Mr Lochyeris 
views regarding meteorites are confirmed — ^that bright lines 
should be seen in such a body of meteorites. Gibers long ago 
suggested that the corona was the bri^test part of the zodi- 
acsl light, and there is nothing in recent observations to con- 
tatadict this view, for all oWrvations go to show that the 
OQter corona has no definite boundary, but shades off imper- 
eeptiUy »id becomes Invisible at a great distance from the 
auB, Dr Hu^^ins, while holding that the corona is most 
probably due to the ceaseless outflow of extremely minute 
particlesfrom the sun, thinks it not improbable that the mdi- 
acal light may be in some way connected with this outflow. 
Dr Siemens, when discussing his theory of the conservarioti 
of solar energy, sought for an explanation of the zodiacal 
light in the dust which he supposed to be ejected from equat- 
torial regions, rendered luminous partly by reflected sunli^f^ 
partly by phosphorescence, and partly electrical action. 

With the increasing number of observatories at high 
altitudes it may fairly be hoped that before long astro- 
nomers will be put in possession of such definite measure- 
ments as will enable some at least of the points still under 
discussion to be finally settled^ and that far more accurate 
ofesemtioEis will soon be avsdWe, on wiidi to construct 
a sariafactory iheoiy. 

SOAkgrophy, — Oiildrey, Ithtural SMcry qf jBnglctnd (1666) 
and Sctamai, p>. 183 (1631},* Casshu (D.), JSfoUio. 

Fhinqm, (fane hmikre fsodiacale] (16SS) and DioatvoerU da ta 
liasi^re quv parotst dans U Tusdwu^ (1685) ; Hooke (H), 
MpiieaHon of a lAghtj, &c, (1685) ; Mfiiran, O^m'oaiuna 

la, luTfiiirs sodmaUi Euler (fj.), Swr la. ccam de la lamiire 
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zodmeaU (1746) ; Mairan, Sur la cause de la hmihre zodiaeale 
(1747); Wolf (R.), JBeobaeJUuTigen dea ZodiacdlluMes (1860-62), 
Brorsen, Vdier dan Gegenschein dea Zodmealheliia (1866 ) and m Schu- 
iMcher, 998 ; Schmidt (J. F. J ), Das ZodwmLlvMt Brunsmek 
(1866), and m Zstron. Nachr., Lsxiu. p 199 j Jacob , Memoirs RA S, 
xxviii. p 119 ; Jones (G ), in Gould, Ho 84, in Monthly Notices 
RA.S.,xvh p 18, andui U S I^plorinff MscpeditwiiNarrahie, vol. 
ill. (1866) ; Humboldt, in MaiuUaber d k preiisa Akad d Wiss , 
July 1855, also m M Not. RA S , Ten. p 16; Smyth (C P.), m 
Trmia. 22 8 JS? , xx. p 489 (1852), and in Jlf Not. RA S , xvii p 204 
and xxxu. p 277 , Backhouse (T. W ), m if Not RA S, zxxvl p 
1 and sli. p 333 , Tupman, in M. Not RA S , xxxn p 74 , Liaia, 
in Comptes Rendvs, Ixiv. p 262 (Januaiy 1872) , Wnght (A W ), 
in Amer. Jour of Science, cm. p 451 and oviii. u 39 , Angstrom, 
iu Fogg Annal , cxxxvii. p 162 , Searle (Arthur), in Proc. Amer 
Acad., iix. p 146 and voL xl p. 185 ; and Trouvelot, in Proe Amer. 
Acad., xiu. p. 183 (1877) (C. M. S ) 

ZOHAH. See Kabbalah. 

ZOLLNEE, Johann Caul Kribdeich (1834-1882), 
astronomer and physicist, was bom at Berlin on 8lii 
November 1834. From 1872 he held the chair of astro- 
physics at Leipsic university, fie is the author of numer- 
ous papers on photometry and spectrum analysis in Poggen- 
dor^s Annalen and Benchte der Ic. sdohsnschen Gesellschaft 
der Wissmscfiafien, of two works on astronomical photo- 
metry {^Grundsuge ein&r allg&maaian, Pkatometne dee Him- 
51?^, Berlin, 1861, 4to, and PAoiomeiriscAc Urderswlvwngm^ 
Leipsic, 1866, 8vo), and of a very strange book, JJeher die 
Katiir der Cometen (Leipsic, 1872, 8vo), He died at 
Leipsic on 25th April 1882. 

Zollner’s “astrophotometer ” compai'ea the light of a star as seen 
in a telescope with that of an artificial star produced by a parafl&n 
kmp. From the latter the light passes through three Hicol’s 
prisms, of which tvro can he turned so as to vary the intensity of 
the light, the latter being proportional to the square of the cosine 
of the angle through wluch the pnsms are turned, which angle is 
read off on a gma.ll circle. In order to vary the colour of the arti- 
ficial star, so as to make it msemhle the natural star as much as 
p(wable, there is inserted between the first and second pnsms a 
pUte of left-handed quartz, cut perpendicular to the axis, the rota- 
tion of which is read off on another circle. This instrument has 
been us^ by Zbllner, Lindemann, Engelmann, J T "Wolff, and 
others for photometric observations of stars and planets , but it 
labours under several defects, among which the diflScnlty of keeping 
the fiame of the lamp at a constant height is the most senous 

Z03kIB0B, a royal free city of Hungary, the capital of the 
county of Bics-Bodrog, lies about 120 miles south of Buda- 
jiest in a fertile plain, on the Francis Canal that connects 
the Danube and the Theiss. The town has some fine streets 
and squares, and several handsome buildings, among which 
may be mentioned the county and town Imlls, the theatre, 
and the Roman Gathohe and Greek churches. Zombor is 
a station on the Alfold-Fnmie Railway and the centre of 
the com and cattle trade of an extensive area. The popu- 
lation numbered 24,693 in 1880 and about 31,000 m 1886. 

ZONAR^, JoAiTNES, historian and theologian, flour- 
ished at Constantinople in the 12th century. Under 
Alexius L Comnenus he held the offices of commander of 
the bodyguard and private secretary to the emperor, but 
in the succeeding reign he retired to Mount Athos, where 
he spent the rest of his life in writing his books. He is 
said to have hved to the age of eighty-eight 

His most important work, the Ohronicon, is in eighteen books, 
and extends from lie creation of the world to the death of Alexius 
(1118). The earlier part is largely drawn from Josephus; for 
Roman hietoiylie chiefly followed Dion Cassins, whose first twenty 
books are omy known to us through Zonaxas Of contemporary 
events which he himself witnessed he writes more briefly and 
meagrely than might have been expected His history was con- 
tinued by Hicetas Acominatus. Among the other works of Zonaras 
is an BspaeUion of the Apostolical demons. The Chromcon or 
Atmcds was flint printed at Basel in 1557 ; Du Oange next edited 
ii in 1686 ; and it also forms part of the Bonn collection of Byzantine 
writers, haring been edited by Finder (2 vols.) in 1841-44. The 
latest edition m by Dmdorf, with Du Cange’s notes (6 vols Svo, 
Iidpsie, 1868-76) The Opaa Omnia Mistorioa, Cimonica, Nog- 
medica, were published by Migne in 2 vols 4to, at Paris in 1866. 
A lexicon, also attributed to Zonaras, has been edited by Tittmann 
(Leipaii^ 1808). 
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T he branch of science to which the name zoology is 
stnctly applicable may be defined as that portion of 
biology which relates to animals, as distinguished from 
that portion which is concerned with plants. 

The science of biology itself has been placed by Mr 
Herbert Spencer in the group of concrete science^ the 
other groups recognized by that writer being the “aktract- 
concrete” and the “absfa^t.” The abstract sciences are 
logic and mathematics, and treat of the blank forms in 
which phenomena occur m relation to time, space, and 
number. The abstract-concrete sciences are meclmics, 
physics, and chemistry. The title assigned to them is 
ju^ed by the fact that, whilst their subject-matter is 
found in a consideration of varied concrete phenomena, 
they do not aha at the explanation of complex concrete 
phenomena as such, but at the determination of certam 
“ abstract ” quantitative relations and sequences known as 
the “laws” of mechanics, physics, and chemistry, which 
never are manifested in a pure form, but always are 
inferred by observation and experiment upon complex 
phenomena in which the abstract laws are disguised by 
their simultaneous mteraction. The group of concrete 
sciences includes astronomy, geology, biology, and socio- 
logy. These sciences have for their aim to “ explaiu ” Ihe 
concrete complex phenomefia of i^a) the sider^ systmn, 
(6) the earth as a whole, (c) the Hvmg matter on the earth’s 
surface, (d) human society, by reference to the properties 
of matter set forth in the generalizations or laws of the 
abstract-concrete sciences, of mechanics, physics, and 
chemistry. 

The classification thus sketched exhibits, whatever its 
practical demerits, the most important fact with regard to 
biology, namely, that it is the aim or business of those 
occupied with that branch of science to assign living 
things, in all their variety of form and activity, to the one 
set of forces recognized by the physicist and chemist. 
Just as the astronomer accounts for the heavenly bodies 
and their movements by the laws of motion and the pro- 
perty of attraction, as ^e geologist explains the prraent 
state of the earth’s crust by the long-continued action of 
the same forces which at this moment are studied and 
treated in the form of “laws ” by physicists and chemists, 
so the biologist seeks to explain in all its details the long 
process of the evolution of the innumerable forms of life 
now existing, or which have existed in the past, as a neces- 
sary outcome, an automatic product, of these same forces. 

Science may be defined as the knowledge of causes; and, 
BO long as biology was not a conscious attempt to ascertain 
the causes of living things, it could not be rightlygrouped 
with other branches of science. Eor a very long period the 
two parallel divisions of biology,— botany and zoology, — 
were actually limited to the accumulation of observarion^ 
which were noted, tabulated, and contemplated by the 
students of these subjects with wonder and deli^l^ hut 
only to a limited extent and in restricted classes of facts 
wi^ any hope or intention of connecting the phenomena 
observed with the great nexus of physical sequence or 
causation. A vague desire to assign the forms and the 
activities of living thmgs in all their variety to general 
causes has always been present to thoughtful observers 
from the earliest tunes of which we have recor(^ hnt the 
earlier attempts m this direction were fantastic in the 
extreme ; and it is the mere truth that, at the time when 
the phenomena of inorganic nature had been recognized 
as the outcome of uniform and constant properties capable 
of analysis and measurement, livmg things were stiU left 
hopele^y out of the domain of e^lanation, the earlier 


theories having been rejected and nothing as yet suggested 
in their place. 

The history of zoology as a science is therefore the his- Scope of 
toryof the great biological doctrine of the evolution 
living things by the natural selection of varieties in the 
struggle for existence,— since that doctrine is the one 
medium whereby all the phenomena of life, whether of form 
or function, are rendered capable of explanation by the laws 
of physics and chemistry, and so made the subject-matter 
of a true science or study of causes. A history of zoology 
must take account of the growth of those various kinds 
of information with regard to animal life which have been 
arrived at in past ages through the labours of a long senes 
of ardent lovers of nature, who in each succeeding period 
have more and more carefully and accurately tested, proved, 
arranged, and tabulated their knowledge, until at last the 
accumulated lore of centuries— ahnost without the con- 
sciousness of its latest heirs and cultivators— took the form 
of the doctrine of descent and the filiation of the animal 


There is something ahnost pathetic in the childish 
wonder and dehght with which mankind m its earlier 
phases of civilization gathered up and treasured stories of 
strange animals from distant lands or deep seas, such as are 
recorded in the Fhymlogus, in Albertus Magnus, and even 
at the present day in the popular treatises of Japan and 
Chim. That omnivorous universally credulous stage, 
which maybe called the “legendary,” was succeeded by 
the age of collectors and travellers, when many of the Era of 
strange stones believed in were actually demonstrated as coHect- 
tme by the living or preserved trophies brought to Europe 
by adventurous navigators. The possibility of verification jo-g 
established verification as a habit ; and ^e collectiDg of 
instead of the accumulating of rejiorfe, develop^ a 
new faculty of minute observation. The early collectors of 
natural curiosities were the founders of zoological science, 
and to this day the naturalist-traveller and his correlative, 
the museum curator and systematist, play a most important 
part in the progress of zoology. Indeed, the historical and 
present importance of this aspect or branch, of zoological 
science is so great that the name “zoology” has until 
recently been associated entirely with it, to the exclusion 
of the study of minute anatomical structure and function 
which have been distiaguished as anatomy and physiology. 

It is a curious result of the steps of the historical progress 
of the two divisions of biological science that, whilst the 
word “botany” 1ms always b^n understood, and is at the 
present day understood, as emhracmg the study, not only 
of tile external forms of plants, their ^tematic nomencl^ 
tore and classification, and their geographical distribution,' 
hut also the study of their mmute structure, their organs 
of nutrition and reproduction, and the mode of action 
of the mechanism furnished by those organs, the word 
“zoology” has been limited to such a knowledge of ani- 
mals as the travelling sportsman could acquire m making 
his collections of skins of beasts and birds, of dried insects 
and molluscs’ shelly and such a knowledge as the museum 
curator could acquire by the examination and classification 
of these portable ohjecte. Anatomy and the study of ani- 
mal mechanism, ftniTnal physics, and ftni-mfll chemistry, all 
of which form part of a true zoology, have been excluded 
from the usual definition of the word by the mere accident 
that the zoologist of the last three centuries has had his 
museum but has not had his garden of living specimens as 
the botanist has had,^ and, whilst the zoologist has thus 
* The medMBval attitude towards both plants and aounals had no 
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for a long time been deprived of the means of anatomical 
and physiological study— only supplied mthin the past 
century by the method of preserving animal bodies in 
alcohol — demands of medicine for a knowledge of the 
structure of the human animal have in the meantime 
brought into existence a separate and special study of 
human anatomy and phydol^. 

Relation From these special studies of human structure the 
to ana- knowledge of the anatomy of animals has proceeded, ^e 
tomyand investigator who had made himself acquainted with 
the structure of the human body desirmg to compare with 
the standard given hy human anatomy the structures of 
other nniTHflla. Thus comparative anatomy came into exist- 
ence as a branch of inquiry apart from zoology, and it 
is only now, in the latter part of the 19th century, that the 
limitation of the word “zoology” to a knowledge of animals 
which expressly excludes the consideration of their internal 
structure has been rejected by the general consent of those 
concerned in the progress of science j it is now generally 
recognized that it is mere tautology to speak of zoology 
and comparative anatomy, and that our museum naturalists 
must give attention as well to the inside as to the outside 
of animals. 

The anatomy and physiology of plants have never been 
excluded from the attention of botanists, because in con- 
trast to the earlier zoologists they always were in possession 
of the whole living plant, raised from seed if ne^ be in a 
hot-hoose, instead of having only a dried skin, skdetem, 
or shelL Consequently the study of vegetable anatomy 
and physiology has grown up naturally and m a healthy 
way in strict relation to the rest of botanical knowledge, 
whilst animal anatomy and physiology have been external 
to zodi:^ in origin, the product of fiiB medical profession 
and, as a consequence, subjected to a misleading anthropo- 
centric method 

Reatricted Whilst we may consider the day as gone by in which 
zoology could he regarded as connoting solely a special 
phySr Binsemn knowledge of ammals (as twenty-five years ago 
lo^. was still the case), it is intenesi^ to observe by the way 
the curious usurpation of the wokI “ physiology,” whic^ 
from having a wide connotation, indicated by its etpiology, 
— ^the of the Middle Ages being nothing more 

nor less than the naturalist or student of nature,— has in 
these later days acquired a limitation which it is difficult 
to justify or explain. Physiology to4ay means the study 
of the physical and chemical properties of the animal or 
vegetable body, and is even dikinguished from the study 
of stracture and strictly confined to the study of function. 
It would hardly be in place here to discuss at length the 
steps by which phymology became thus limited, any more 
th^ to trace those by which the words “ physician ” and 
“iffiysicjst” (which both mean one who occupies himself 
with nature) came to signify respectivdy a medical prac- 
titioner and a student of the kws of mechanic^ heat, 
lights and electricity (but not of chemistry), whilst the 
word “naturalist ” ib very usually limited to a lover and 
student of living things, to the exclusion of the so^ed 
physicist, the chemist, and the astronomer. It is jffobable 
that physiology acquired its present significance, viz., the 
study of the properties and functions of the tissues and 
organs of Hving tMngs, by a process of external attraction 
and spoliation which gradually removed from the original 
phffsmogus all his belongings and assigned them to newly 

to real hioTrIed«ei but was part of a peoohar and to iteelf 
njgmy totererting mysttolffla. i. &ntastic and olaborato doctrine of 
fiymoolfgia existed which comprised all nature ; witohOTaft, alchemy, 
and m edicate were its practical ezpressioas. iidmalsaswellasplantg 
r^prded as “simples” and used to mediotoe, and a knowledge 
9f them W88 valued ftom this point of view. Plants were collected and 
cultivated for mediotoal usaj hence the phvmo guldens and fiie 
botanist’s advantage. 


named and independently constituted sciences, leaving at 
last, as a residmm to which the word might still be applied, 
that medical aspect of bfe which is concerned with the 
workings of the living organism regarded as a piece of 
phj^ico-ehemical apparatus. 

"Whatever may be the history of the word “ physiology,” Rise of 
we find zoology, which really started in the 16ih century scaenMe 
with the awakening of the new spirit of observation and ““log?, 
exploration, for a long time running a separate course 
uninfluenced by the progress of the medical studies of 
anatomy and physiology. The history of every branch of 
science involves a recognition of the history, not only of 
other branches of science but of the progress of human 
society in every other relation. The century which de- 
stroy^ the authority of the church, witnessed the dis- 
covery of the New "V^orld, and in England produced the 
writings of Francis Bacon is rightly regarded as the start- 
ing-point of the modern knowledge of natural causes or 
science. The true history of zoology as a science hes 
within the three last centuries 3 and, whilst the theories 
and fables which were enrrent in earlier times in regard to 
animal life and the various kinds of animals form an im- 
portant subject of study from the point of view of the 
history of the development of the human mmd, they really 
have no bearing upon the history of scientific zoology. 

The great awakening of western Europe m the 16th century 
led to an active search for knowledge by means of observa- 
tion and experiment^ which found its natural home in the 
univertities. Owing to the connexion of medicine with 
these seats of learning, it was natural that the study of the 
structure and functions of the human body and of the 
animals nearest to man should taka root there; the spirit 
of inquiry which now for the first fame became general 
diow^ itself in the anatomical schools of the Italian uni- 
versitiM of the 16th century, and spread fifty years later 
to Oxford. 

In the 17th century the lovers of the new philosophy, Influence 
the investigators of nature by means of observation and®^®*^- 
e^eriment, banded themselves into academies or societies 
for mutual support and intercourse It is difficult to ex- ties, 
a^erate the importance of the influence which has been 
exercised by these associations upon the progress of all 
branches of science and of zoology especially, essential 
importance of academies is to be found, os Laplace, the 
great French astronomer, has said, “m the philosophic 
spirit which develops itself in them and spreads itself from 
them as centres over an entire nation and all relations. 

The isolated man of science can give himself up to dogma- 
fnsm without restraint; he hears contradictions only from 
afar. But in a learned society the enunciation of dogmatic 
views leads rapidly to their destruction, and the desire of 
each member to ccmvince the others necessarily leads to 
the agreement to admit nothing excepting what is the 
result of observation or of mathematical calculation.” 

The first founded of surviving European academies, the 
Academia Naturae Curiosorum (1651), ^ e^ecially confined 
itself to tile description and illustration of the structure of 
plmits and animals; eleven years later (1662) the Boyal 
Sodeiy of London was incorporated by royal diarter, 
having existed without a name or fixed organization for 
seveuteen years previously (from 1646). A little later 
the Academy of Sciences of Paris was established by 
Louh XI7. The infinaace of these great academies of the 
I7th century on the progress of zoology was precisely to 
effect that bringing toge&er of the museum-men and the 
itiiysidans or anatomists which was needed for further 
development. “Whilst the race of collectors and systema- 
tizers cubninated in the latter part of the 18th century 
* Tlje Aaademia Seoretornm Naturw was foundai at Naples in 1560, 
but was suppressed by the ecclesutstical authorities. 
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in LinnsenSj a new type of student made its appearance 
in such men as John Hunter and other anatomists, who, 
not satisfied with the superficial observations of the popular 
“zoologists," set themsdves to work to examine anatomic- 
ally the whole animal kingdoin, and to classify its members 
by aid of the results of such profound study. Prom them 
we pass to the comparative anatomists of the 19th century 
and the introduction of the microscope as a serious instru- 
ment of accurate observation. 

The influence of the scientific academies and the spirit 
in which they worked in the 17 th century cannot be better 
illustrated than by an examination of the early records of 
the Eoyal Society of London. The spint which ammated 
the founders and leaders of that society is clearly indicated 
in its motto “ Nullius in verba ” Marvellous narrations 
were not permitted at the meetmgs of the society, but solely 
demonstrative expenments or the exhibition of actud 
specimens. Defimte rules were laid down by the society 
for its guidance, designed to ensure the collection of solid 
facts and the testmg of statements embodying novel or 
remarkable observations. Under the influence of the touch- 
stone of stnct inquiry set on foot by the Eoyal Society, 
the marvels of witchcraft, sympathetic powders, and other 
relics of mediaeval superstition disappeared like a mist 
before the sun, whilst accurate observations and demon- 
strations of a host of new wonders accumulated, amongst 
which were numerous contributions to the anatomy of 
animals, and none perhaps more noteworthy than the 
observations, made by the aid of microscopes constructed 
by himself, of Leeuwenhoek, the Dutch naturalist (1683), 
some of whose instruments were presented by him to the 
society. 

Results of It was not until the 19th century that the microscope, 
use of the thus early applied by Leeuwenhoek, Malpighi, Hook, and 
Swammerdam to the study of animal structure, was per- 
^ fected as an instrument, and accomplished for zoology its 
final and most important service. The earlier half of the 
19th century is remarkable for the rise, growth, and full 
development of a new current of thought in relation to 
hving things, expressed in the various doctrines of develop- 
ment which were promulgated, whether m relation to the 
origm of mdividud animals and plants or in relation to 
their origin from predecessors in past ages. The perfecting 
of the microscope led to a full comprehension of the great 
doctrine of ceU-structure and the establishment of the 
facts — (1) that all organisms are either single corpuscles 
(so-caU^ cells) of living matenal (microscopic anim^cules, 
&c.) or are built up of an immense number of such units j 
(2) that all organisms begin their individual existence as 
a single unit or corpuscle of living substance, which multi- 
phes by binary fission, the products growing in size and 
multiplymg similarly by binary fission, and (3) that the hfe 
of a multicellular organism is ihe sum of the activities of the 
corpuscular units of which it consists, and that the processes 
of life must be studied in and their explanation obtained 
from an understanding of the chemical and physical chang® 
which go on in each individual corpuscle or umt of hving 
material or protoplasm (cell-theory of Schwann), 

Ideas of On the otiber hand, the astronomical theories of develop- 
devdop- ment Qf the solar system from a gaseous condition to its 
present form, put forward by Kant and by Laplace, had 
impressed men's minds with the conception of a general 
movement of spontaneous progress or development in all 
nature j and, though such ideas were not new but are to be 
found in some of the ancient Greek philosophers, yet now 
for the first tune they could he considered with a sufficient 
knowledge and certainty as to the facts, due to the careful 
observatioa of the two preceding centres. The science 
of geology came into existence, and the whole panorama of 
successive stages of the earth’s history, each with its dis- 


tinct population of strange animals and plants, unlike those 
of the present day and simpler in proportion as they recede 
into the past, was revealed by Cuvier, Agassiz, and others. 

The history of the crust of the earth was explained by 
Lyell as due to a process of alow development, in order to 
effect which be called in no cataclysmic agencies, no 
mysterious forces differing from those operating at the 
present day. Thus he carried on the narrative of ordeily 
development from the pomt at which it was left by Kant 
and Laplace, — explaining by reference to the ascertained 
laws of physics and chemistry the configuration of the 
earth, its mountams and seas, its igneous and its stratified 
rocks, just as the astronomers had explamed by those same 
laws the evolution of the sun and planets from diffused 
gaseous matter of high temperature. 

The suggestion that living things must also he included Tlie 
m this great development was obvious. They had been so Natmv 
mcluded by poet-philosophers in past ages , they were so 
included by many a simple-minded student of nature who, 
wuitching the growth of the tree from the seed, formed a 
tme but unverified inference in favour of a general process 
of growth and development of all things from simpler 
beginnings. The delay in the establishment of the doctrine 
of organic evolution was due, not to the ignorant and un- 
observant, but to the leaders of zoologicd and botanical 
science. Knowing as they did the almost endless com- 
plexity of organic structures, realizing as they did that 
man himself with aU the mystery of his life and conscious- 
ness must be included in any explanation of the origm of 
living things, they preferred to regard living things as 
something apart from the rest of nature, specially cared 
for, specially created by a Divine Being, rather than to 
mdulge m hypotheses which seemed to be beyond all pos- 
sibility of proof, and were rather of the nature of poets’ 
dreams than m accordance with the principles of that new 
philosophy of rigid adherence to fact and demonstration 
whidb had hitherto served as the mainsprings of scientific 
progrm Thus it was that the so-called “Natur-philoso- 
phen” of the last decade of the 18th century, and their 
successors in the first quarter of the 19th, found few 
adherents among the working zoologists and botanists. 
Lamaxck, Treviranus, Erasmus Darwin, Goethe, and Saint- 
EDlaire preached to deaf ears, for they advanced the theory 
that hving beings had developed by a slow process of 
transmutation in successive generations from simpler an- 
cestor^ and in the beginning from simplest formless matter, 
without being able to demonstrate any existing mechanical 
causes by which such development must necessarily be 
brought about. They were met in fact by the cnticism 
that possibly such a development had taken place ; but, as 
no one could show as a simple fact of observation that it 
had taken place, nor as a result of legitimate inference that 
it mud have taken place, rt was quite as likely that the 
past and present species of animals and plants had been 
separately created or individually brought into existence 
by unknown and inscrutable causes, and (it was held) the 
truly scientific man would refuse to occupy himself with 
such fancies, whilst ever continuing to concern himself with 
the observation and record of indisputable facts. The 
cntics did well; for the “ Hatur-philosophen," though 
right in ikeir main conception, were premature. 

It was reserved for diaries Darwin, in the year 1839, Darro’s 
to place the whole theory of or^mic evolution on a new tlwtme 
footing, and by his discovery of a mechanical cause actu- 
I ally fiYigtmg and demonstrable by which organic evolution 
must be brought about to entirely change the attitude in 
reprd to it of even the most ri^d exponents of the scien- 
tific method. Smce its first publcation in 1 859 the history 
of D^win's theory has been one of continuous and decisive 
conquest, so that at the present day it is universally ac- 
XXIV. — 101 
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cepted as the central, all-embracing doctrine of zoological on the subject of the utihty of this or that startling yariety 

and botanical science. of structure ; but few attempts, though some of great 

rutro Darwin succeeded in establishing the doctrine of or^c importance, were made to systematically explam by observa- 
duchot evolution by the introduction mto the web of the zoological tion and experiment the adaptation of organic structures 
ofthrem- botanical sciences of a new science. The subject- to particular purposes in the case of the lower animals 

w”’ matter of this new science, or brandi of biological science, and plants. Teleology had, however, an important part 

^ had been neglected : it did not form part of the studies in the development of what is called physiology, viz., the 
of the collector and systematist, nor was it a branch of knowle^e of the mechanism, the physical and chemcal 
anatomy, nor of the physiology pursued by medical men, properties, of the parts of the body of man and the higher 
nor again was it includ^ in the field of microscopy and animals alhfed to him The doctrme of organs and func- 

the cell-theory. The area of biological knowledge which tions—the organ designed so as to execute the function, 

Darwin was the first to subject to scientific me^od and and the whole system of organs and functions building up 
to render, as it were, contributory to the great stream a complex mechanism, the complete animal or plant — was 
formed by the union of the various branches, the outline teleological in origin (see Physioiogy), and led to bnlhant 
of which we have already traced, is that whidi relates to discoveries in the hands of the physiologists of the last 
the breeding of animals and plants, their congenital variar and the preceding century. As appHed to lower and more 
tions, and the transmission and perpetuation of those otecnre forms of life, teleology presented almost msur- 
variations This branch of biological science may he called mountable difficulties; and consequently, in place of exact 
thremmatology “a thing bred”). Outside the experiment and demonstration, the most reckless ihough 

scientific world an immense maAs of observation and experi- ingemous assumptions were made as to the ntihty of Iffie 
ment had grown up in relation to this subject. From the parts and organs of lower animals, which tended to bring 
earliest times the diepherd, the farmer, the horticulturisl^ so-ailled comparative physiology and teleology generally 
and the “fancier” had for practical purpose made them- into disrepute. Darwin’s theoiy had as one of its results 
selves acquainted with a number of biological laws, and the reformation and rehabilitation of teleology. Accord- 
succeasfully applied them without exciting more than an ing to that theory, every organ, every part, colour, and 
occamonal notice from the academic students of biology. It peculiarity of an organism, must either be of benefit to 
is one of Darwin’s great ments to have made use of these that organism itself or have been so to its ancestors ■ no 
observations and to have formulated their results to a peculiarity of structure or general conformation, no habit 
large extent as the laws of variation and heredity. As or instmct in any organism, can he supposed to ecost for 
the bKeder selects a congenital variation which suits his the benefit or amusement of another organism, not even 
requirements, and by bre^dng from the animids (or plants) for the delectation of man himself. Necessarily, accord- 
exhibiting t^ variation obtaias a new breed Epecially ing to the theory of natural selection, structures either are 
diaractemed by that variaticm, so in nature is there a present because they are selected as useful or because 
selection amongst all the congenital variations of each they are still inherited from ancestors to whom they were 
generation of a species. This selection depends on the useful, though no longer useful to the existing representar 
fact that more young are horn than the natural provision tives of those ancestors. 

of food will support In consequence of this excess of The conception thus pnt forward entirely re-founded tele- 
births there is a stride for existence and a survival of ol<^. Structures previously inexplicable were explained 
the fittest, and consequently an ever-present necessarily- as survivals from a past age, no longer useful though once 
acting selection, which either maintains accurately the form of value. Every vanety of form and colour was urgently 
of the species from generation to generation or leads to its and absolutely (^ed upon to produce its title to existence 
modification in correspondence with changes in the sur- either as an active useful agent or as a survival Darwin 
rounding dicumstances which have relation to its fitness himself spent a large part of the later years of his hfe in 
. for Buccess in the straggle for life. thus ertending the new teleology. A beginning only has 

New dc- Darwin’s introduction of thremmatology into the domain as yet been made in the new life of that brandi of zoological 

Tslop. of scientific biology was accompanied by a new and speeitd and botanical study. 

development of a branch of study which had previously The old doctrme of types, which was used by the pHlo- 
been i^wn as teleology, the study of the adaptation of sophically-minded zoologists (and botanists) of the first 
ofgvsio structures to the service of the organisms in which half of century as a ready means of explaining the 
they occorl It cannot be said that previously to Darwin failures and difficulties of the doctrine of design, fell mto 
had been any very profound study of teleology, but its proper place under the new dispensation. The adher- 
it had been the delight of a certain type of mind— that of ence to type, the favourite conception of the transcendental 
ti» lovers of nature or naturalists par excellence^ as they morpholo^t, was seen to be nothing more than the ex- 
were sometimes termed — to watch the haHts of living pression of one of the laws of thremmatology, the persist- 
amimals and plants, and to point out the remarkable ways ence of hereditary transimssion of ancestial characters, 
in which the structure of each variety of organic life was even when they have ceased to he significant or valuable 
adapted to the special circumstances of life of the varied in tiie struggle for existence, whilst the so-called evidences 
or species. ^ The astonishing colours and grotesque forms of design which was supposed to modify the limitations of 
of some animals and plants which the museum zoologists types assigned to Himself by the Creator were seen to he 
gi^T^y desmibai without comment were shown by these adaptations due to the selection and mtensification by 
of Uving rutoe to have their significance in the selective l^eeding of fortuitous congenital variations, which 
eelbdi^D|rof titoosganiima posaeteing them; and a general happened to prove more useful than the many thousand 
ducimb WisrUc^rdzed, to the effect that no part or atruo- other vaiiationa which did not survive m the struggle for 
tore of an oiigamsm ia without definite use aM adaptation, existence. 

befug dCrs^nt^hy tlmOreaiior Iot the benefit of the creature Thus not only did Darwin’s theory give a new baaia to Effects of 

to which it belongs, Or dbe for the benefit, amusement, or the study of organic strnctnre, but, whilst rendering the^®!™™'® 
instruction of his highest creatm^ — man. Theology in general theory of organic evolution equally acceptable and 
this form of the doctrme of deagu was never very deeply necessary, it explained the existence of low and simple forms 
rooted amongst Science anatomists and ^stematiets. It of life as survivals of the earhest ancestry of more highly 
was considered permissible to speculate somewhat vaguely complex forms, and revealed the classifications of the 
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systematist as unconscious attempts to construct the 
genealogical tree or pedigree of plants and animals. 
Finally, it brought the simplest living matter or formless 
protoplasm before the mental vision as the starting-point 
•whence, by the operation of necessary mechanical causes, 
the highest forms have been evolved, and it rendered un- 
avoidable the conclusion that this earliest hving material 
was itself evolved by gradual processes, the result also of 
the kno'wn and recognized laws of physics and chemistry, 
from material which we should call not hving It abolish^ 
the conception of life as an entity above and beyond the 
common properties of matter, and led to the conviction 
that the marvellous and exceptional qualities of that which 
we call “hvmg” matter are nothing more nor less than an 
exceptionally complicated development of those chemn^ 
and physical properties which we recognize in a gradually 
ascending scale of evolution in the carbon compounds, 
containing nitrogen as well as oxygen, sulphur, and hydro- 
gen as constituent atoms of their enormous molecules. 
Thus mysticism was j&naUy banished from the domam of 
biology, and zoology became one of the physical sciences, 
— ^the science whiah seeks to arrange and discuss the phe- 
nomena of animal life and form as the outcome of the 
operation of the laws of physics and chemistry. 

Hatuhb and Scope op Zoology. 

Division The bnef historical outline above given is sufficient to 
into mor- justify us in rejecting, for the purposes of an adequate 
appreciation of the history and scope of zoology, that 
Bioio^^' simple division of the science into morphology and physio- 
inade- logy which is a favourite one at the present day. No 

quate. doubt the division is a logical one, based as it is upon the 

distinction of the study of form and structure in them- 
selves (morphology) from the study of what are the activi- 
ties and functions of the forms and structures (physiology). 
Such logical divisions are possible upon a variety of bases, 
but are not necessarily conducive to the ascertainment and 
remembrance of the historical progress and present signifi- 
cance of the science to which they are applied. As a 
matter of convenience and as the outcome of historical 
events it happens that in the universities of Europe whilst 
botany in its entirety is "usually represented by one chair, 
the ammal side of biology is represented by a chair of so- 
called zoology, which is understood as tiie old-fashioned 
systematic zoology, a chair of human and comparative 
anatomy, and a chair of physiology (signifying the 
mechanics, physics, and chemistiy of animals especially in 
relation to man). Fifty years ago the chans of anatomy 
and physiology were umted in one No such distinction 
of mental activities as that involved in the division of the 
study of animal life into morphology and physiology has 
ever really existed . the investigator of animal forms has 
never entirely ignored the functions of the forms studied by 
him, and the experimental inquirer into the functions and 
properties of animal tissues and organs has alwaystakenveiy 
careful account of the forms of those tissues and organs. 

A sub- A more instructive subdivision of the science of animal 
divifflon biology or zoology is one which shall correspond to the 
separate currents of thought and mental preoccupation 
progress ‘W'^ch have been historically manifested in western Europe 
in the gradual evolution of what is to-day the great river 
of zoological doctrine to which they have all been rendered 
contributory. Such a subdivision of zoology, whilst it 
enables us to trace the history of thought, corresponds 
very closely -with the actual varieties of mental attitude 
exhibited at the present day by the devotees of zoological 
study, though it must be remembered that the gathering 
together of all the separate currents by Darwin is certain 
sooner or later to enM new developments and branchings 
of the stream. 
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We accordingly recognize the following five branches of 
zoological study ; — 

1. Morphography . — ^The work of the collector and 

systematist : exemplified by Lmnsus and his pre- 
decessors, by Cuvier, Agassiz, Haeckel 

2. Bionomics — The lore of the farmer, gardener, 

sportsman, fancier, and field-naturalist, including 
thremmatology, or the science of breeding, and 
the allied teleology, or science of organic adapter 
tions. exemplified by the patriarch Jacob, the 
poet Virgil, Sprengel, Ehrby and Spence, Wal- 
lace, and Darwin. 

3. Zoo-DynarmcSf Zoo-Bhysics, Zoo-Chemistry . — The 

pursuit of the learned physician, — anatomy and 
physiology : exemphfied by Harvey, EaUer, 
Hunter, Johann Muller. 

4. Plasmdogy — ^The study of the ultimate corpuscles 

of hvmg matter, their structure, development, and 
properties, by the aid of the microscope , exem- 
plified by Malpighi, Hook, Schwann, Kowalewsky. 

6. Bhilosopkiad Zoology . — General conceptions with 
regard to the relations of hving things (espe- 
cMy animals) to the universe, to man, and to 
the Creator, their origin and significance . exem- 
plified in the -mitings of the philosophers of 
classical antiquity, and of Linnaeus, Goethe, 
Lamarck, Cuvier, Lyell, H. Spencer, and Darwin 

It is true that it is impossible to assign the great names 
of the present century to a smgle one of the subdivisions 
of the science thus recognized. With men of an earlier 
date such special assignment is possible, and there would 
be no difficulty about thus separating the minor specialists 
of modem times. But the fact is that as we approach 
Darwin’s epoch we find the separate streams more and 
more freely connected with one another by anastomosing 
branches; and the men who have left thrir mark on the 
progress of science have been precisely those who have 
been instrumental m bringing about such confluence, and 
have distinguished themselves by the influence of their 
discoveries or generalizations upon several lines of "work. 

At last, in Darwm we find a name which might appear in 
each of our subdi'Tisions, — a zoologist to whose doctnne all 
are contnbutory, and by whose labours aU are united and 
reformed. 

We shall now briefly sketch the history of these 
streams of ■thought^ premising that one has (so far as 'the 
last three centunes are concerned) but little start of 
another, and that sooner or later the infi.uence of the pro- 
gress of one branch makes itself felt in the progress of 
another. 

Moephogeapet. 

Under this head we include the systematic exploration Meamni 
and tabulation of the facts involved in the recognition of of “or- 
all the recent and extinct kinds of animals and their dis- 
tnbntion in space and time. (1) The museum-makers of 
old days and ^eir modern representatives the curators and 
dracriWs of zoological collections, (2) early explorers and 
modern naturalist-travellers and writers on zoo-geography, 
and (3) collectors of fossils and palaeontologists are the 
chief varieties of zoological workers coming under tlua 
head. Gradually since the time of Hunter and Cuvier 
anatomical study has associated itselE with -Ihe more super- 
ficial morphography until to-day no one considers a study 
of animal form of any value which does not include inter- 
nal structure, histology, and embryology in its scope 

The real dawn of zoology after the legendary period of Edward 
the Middle Ages is connected with the name of an English- 'Cotton 
man, Wotton, bom at Oxford in 1492, who practised as a 
physician in London and died in 1555. He published a 
trMitise Be BifferejUiis Anmalium at Paris in 1552. In 
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many respects Wotton. was simply an exponent of Anstotl^ 
whose teaching, with various fanciful additions, constituted 
the real basis of zoological knowledge throughout the 
Middle Ages. It was Wotton’s merit that he rejected the 
legendary and fantastic accretions, and retained to Ans- 
totle and the observation of natura The most ready 
means of noting the progress of zoology during the 16th, 
17th, and 18th centuri® is to compare the clajssificatory con- 
ceptions of successive naturalists with those which are to 
Arts- be found in the works of Aristotle himself. Aristotle did 
totle’a not definitely and in tabular form propound a classification 
of animals, but from a study of his treatises Histona 
Animalium, De Generatiom Anhmhum, and De FarHbus 
Animalium the following classification can be arrived at. — 

A. "Evaijia, blood-holding animals (= Verteirala) 

1. ZuoTOKoiwTtt b oirow, viviparous Snama (= Mammals, 
includmg the Whole). 

2. "OpwdCTfsBirds). 

S. TsT/KiTofe 1} AroSa dim-aKowra, four-footed or legless 
JSiueuia 'which Iot eggs (=:Eeptiles and Amphibia). 

4 'IxAifes ( = I^hes). 

B. 'Avoujio, bloodless animals (^Inrertehrata) 

1. MaA(ix«x, soft-hodied Anmia, {=Cephttlopoda). 

2. MaXotJffrjoofca, Boft-sheBedu4nffjna(=Cfr«sia«a) 

3. 'Ej'TOjtia, insected Ansma or Insects {—Arthroj^oda, ex- 
clusive of CruAeieea). 

4. '0(srpaxcSip}wt(t, shell-hearing Anstma {= Echini, Gastro- 
pod and LameUAmnchia.) 

Wotton’s Wotton follows Aristotle in the division of animals into 
modifica- the Enxvta and the Aiimia, and in fact in the recognition 
of all the groups above given, adding only one large group 
to those Tecogmzed by Aristotle under the Aruma, namely, 
the group of ^oopAyta^ in which Wotton includes the Scia- 
thvrias, Star-Fishes, Medwue, SearAnemones, and Sponges. 
Wotton divides the viviparous quadrupeds into the many- 
toed, doable-hoofed, and single-hoofed. By the introduc- 
tion of a method of classification which was due to the 
superficial Pliny, — viz., one depending, not on structure, but 
on the medium inhabited by an animal, whether earth, air, 
or water, — ^Wotton is led to associate Fishes and Whales 
as aquatic unimala, But this is only a momeutary lapse, 
for he Iwoadly distinguishes the two kiuds. 

Gamer. CSonrad Gesner (1516-1565), who was a phjmciau and 
held professorial chairs in various Swiss cities, is the most 
vcduminoQs and instnictive of these earliest writers on 
systematic zoology, and was so highly esteemed that hia 
ffittoritt Anmalim was republish^ a hundred years after 
his death. His great work apj^red in successive par^ — 
YinparOf Oh^ra, Am, rigees, Serpentes et Scorpio , — 
and Cbutrins descriptions and illustrations of a large num- 
benr d atamal forms with reference to the lands i^bited 
bj' them. Geeneris work, like that of John Johnstone 
(b. 1603), who was of Scottish descent and studied at St 
Andrews, and like that of Ul;^s Aldrovandi of Bologna 
(6. 1522), was essentially a compilation, more or less 
critical, of all such records, pictures, and relations concern- 
ing beasts, birds, reptiles, fishes, and monsters as could be 
gathered together by one readmg in the great libraries 
of Europe, travelling from city to city, and frequenting 
the company of those who either had themselves passed 
into distot knds or possessed the letters written and 
«nnetimes the specimens brought home by adventuroos 
persons. 

Medicd Kte espknation of parts of the Ke w World next brought 
to hand descriptions and specimens of many novel forms ; 
of animal lif^ and in the latter part of the 16th century ; 
and ^ beginning of the 17th that careful study by 
“SpeciaBsts ” pf the structure and life-history of particular 
groupeo! animals was commenced which, dir&ded at first 
to pmnmon and familiar kinda, was gradually extended 
Uftft it fonaed a sufiicient body of knowledge to serve as 
ffiE«atomicaI basis for ciassificatiou. This minuter study 


had two origins, one in the researches of the medical 
anatomists, such as Fabricius (1537-1619), Severinus 
(1580-1656), Harvey (1578-1657), and Tyson (1649-1708), 
the other m the carrful work of the entomologists and 
first microscopists, such as Malpighi (1628-1694), Swam- 
merdam (1637-1680), and Hook (1635-1702) The com- 
mencement of anatomical investigations deserves notice 
here as influencing the general accuracy and mmuteness 
with which zoological work was prosecuted, but it was not 
until a late date that their full influence was brought to 
bear upon systematic zoology by Georges Cuvier (1769- 
1832). 

The most promment name between that of Gesner and John 
Lmnieus in the history of systematic zoology is that of 
John Eat (^. v ) Though not so extensive as that of 
Linnaeus, his work is of the highest importance, and rendered 
the subsequent labours of the Swedi^ naturalist far earner 
than they would otherwise have been. A chief merit of 
Hay m to have limited the term “species” and to have 
assigned to it the sigmflcance which it has until the Dar- 
winian era home, whereas previously it was loosely and 
vaguely apphed. He also made considerable use of ana- 
tomical characters in. his definitions of larger groups, and 
may thus be considered as the father of modem zoology. 
Associated with Eay in his work, and more especi^y 
occupied with the study of the Worms and Mollusca, was 
Martin Lister (1638-1712), who is celebrated also as the 
author of the fiist geologicd map. 

After Bay's death m London in 1705 the progress of Prom 
anatomical knowledge, and of the discovery and illustration 
of new forms of animal life from distant lands, continued 
with increasmg vigour. We note the names of Yallisnieri 
(1661-1730) and Alexander Monro (1697-1767) j the 
travellers Toumefort (1656-1708) and Shaw (1692-1761) , 
the collectors Bumphiua (1637-1706) and Hans Sloane 
(1660-1753); the entomologist E4aamur (1683-1757); 

Lhwyd (1703) and Linck (1674-17 34), the students of Star- 
Fishes; Peyssonel (b. 1694), the investigator of Polyps 
and the opponent of Marsigli and E6aumur, who held 
them to be plants; Woodward, the palaeontologist (1665- 
1722X— not to speak of others of less importance. 

Two years after Bay’s death Carl Liior.fflUS {q.v ) was Lumams. 
bora. Unlike Jacob Theodore Klein (1686-1769), whose 
careful treatises on various groups of plants and animals 
were published during the period between Eay and Linnaeus, 
the latter had his career marked out for him in a university, 
that of Upsala, where he was first professor of medicine 
and subsequently of natural history. His lectures formed 
a new departure in the academic treatment of zoology and 
botany, which, m direct continuity from the Middle Ages, 
had hitherto been subjected to the traditions of the medical 
profession and reganied as mere branches of “materia 
I medica.” Linnaeus taught zoology and botany as branches 
of knowledge to be studied for their own mtrinsic interest 
' His great work, the Systema lYaium, ran through twelve 
editions d'oring his lifetime (1st ed. 1736, 12th 1768). 

Apart from his special discoveries in the anatomy of 
pl^ia and animals, and his descriptions of new species, the 
gr«a,t merit of Linnaeus was his introduction of a method 
of enumeration and dassification which may he said to have 
created systematic zoology and botany in their present 
form, and establishes his name for ever as the great 
organizer, the man who recognized a great practical 
want in use of language and supplied it. Lmnseua 
adopted Bay’s^ conception of species, but he made 
species a practical reahty by insisting that every species 
^ail have a double Latin name, — the first half to be the 
name of the genus common to several species, and the 
second half to be the specific name. Previously to Lmnseus 
long many-worded names had been used, sometimes with 



805 


Classifi. 
cation of 

Tnnrtm nfi 


ZOOLOGY 


one additional adjective, sometimes mth another, so that 
no true names were fixed and accepted. Linnaeus by his 
binomial system made it possible to write and speak with 
accuracy of any given species of plant or animal He was, 
m fact, the Adam of zoological science. He proceeded 
further to introduce into his enumeration of animals and 
plants a senes of groups, viz., genus, order, class, which 
he compared to the subdivisions of an army or the sub- 
divisions of a terntory, the greater contaimng several of 
the less, as follows : — 

Class. Order. Genus. Species. Yanely 

Genus sum- Genus inter- Genus proxi- Species. Indinduum. 

mum medium. mum. 

Provmcia Temtonum Paicecia. Pagus. Domicilium. 

Legio Cohors Manipulus. Contubemium. Miles 

Linnseus himself recognized the purely subjective char- 
acter of his larger groups ; for him species wm?e, however, 
objective : “there are,” he said, “just so many species as 
in the beginning the Infinite Being created.” It was re- 
served for a philosophic zoologist of the 19th century 
(Agassiz, Msay on Classification, 1869) to maintain dog- 
matically that genus, order, and class were also objective 
facts capable of precise estimation and valuation This 
climax was reached at the very moment when Darwin was 
publishing the Orifftn of Species (1859), by whidi universal 
opmion h^ been brought to the position that species, as 
well as genera, orders, and classes, are the subjective ex- 
pressions of a vast ramifying pedigree m which the only 
objective existences are mdividuals, the apparent species 
as well as higher groups being marked out, not by any 
distributive law, but by the purely non-significant opera- 
tion of human experience^, which cannot transcend the 
results of death and decay. 

The classification of Linnaeus (from Syst, Fat., 12th ed., 
1766) should be compared with that of Aristotle. It is 
as follows, — the complete hst of Linnaean genera beii^ 
here reproduced ; — 

Class I. Mammalia. 

Order 1. JhnmcUea. 

Genera ; Eomo, Sxmia, Lemur, Ve^ertilio. 

„ 2 Brvia. 

Genera; Elephas, Trwhtcus, Bradypus, Myrme- 
apJiaga, Mams, Dasypus. 

„ 8 Ferx. 

Genera Fhoca, Gaum, Fehs, Viverra, Mustda, 
Ursus, LiMphys, Talpa, Sorex, JSnnaeeus. 

„ 4. Olires. 

Genera - Eysirix, Lepus, Castor, Mus, Sciurus, 
Nodilio, 

„ B Pecora. 

Genera : Camelus, Moscims, Oervus, Capra, Oms, 
Bos 

„ 6 Belhm. 

Genera : Egxvws, Eippoyotamm, Sus, BhvmceTos, 
„ 7 GeU. 

Genera : Monodon, Balma, Physetm-, EelpMnus. 

Class II. Ayes. 

Order 1. Aecipiires. 

Genera . Vultur, Falco, Stria, lamus 
„ 2 Pux. 

Genera : (a) TrocJiilus, Gerthia, Vpu^ Buphaga, 
Sitta, Onolus, CoractaB, Oraeiil^ Corms, Paxor 
disea , (6) JR(mp?iastos, Trogon, Pnitams, Grata- 
phaga, Pirns, Yuivx, Gu(sulus,Bwxo', {c)Sueeroa, 
Alcedo, Men-aps, Todos. 

„ S. Anseres. 

Genera . (a) Anas, Mergus, Phaethon, Phtus, {h) 
Myncops, BioTnedea, Aha, Proeellana, Pda- 
cams, Larm, Sterm, Golymdus, 

„ 4. Grallm. 

Genera ; {a) Phcenwopterus, Platalea, Padamedat, 
Mycteria, TavMus, Ardea, J^curvirostra, 
Seolopax, Tnnga, F^lica, Parra, SaUus, Pso- 
pJm, Cancroma , (&) Ematopus, Charadrvus, 
Otis, Siruthio. 

„ 6 . Gcilliaue. 

Genera : Bidus, Pavo, MeUagris, Orax, Phaaiams, 
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Order 6. Passcres. 

Genera {a) Zoxia, Fiingilla, Emlcnza, (b) 
Gapnmiilgus, Etrundo, Pipra ; (e) Turdus, 
Ampelis, Tanagia, Miiscieapa ; (d) Paius, 
MotaciUa, Alauda, Sturmis, Columba. 

Class III Amphibia. 

Order 1 Reptiha 

Genera Testudo, Draco, Lacerta, Ram 
„ 2. Serpentes 

Genera : Crotalus, Boa, Cokiier, Anguta, Awphis- 
bxna, Cmetlia 
„ 3 Kanies 

Genera. Petromyzon, Raja, Sqiialiis, Gliumra, 
Lophncs, Aapcnser, Cycloptenis, Balistes, Os- 
tracimi, Tetrodon, Dudon, Centrmus, Syn- 
gnaihvs, Pegasus. 

Class IT Pisces 
Order 1. Apodes. 

Genera Muram, Oymnotus, Tnehiurus, Aniar- 
rhichas, Ammodifies, Ogihidium, Stromateics, 
Xiphias. 

„ 2. Jugularcs. 

Genera Callionymus, Dranoscopus, Ttachims, 
Gadiis, Blennius 
„ 3. Thoraeici 

Genera; C^ola, Ecdicims, CorypJimrwt, Oolms, 
Coitus, SeorpxTia, Zeus, Pleuronectes, Chsslodon, 
Spams, Labrus, Sciaena, Perea, Oaste') ostms, 
Sco7nber, Mullus, Trigla 
„ 4. Abdoininahs 

Genera • CdbUis, Amia, Silurus, Zcidhts, Lon- 
carui, Salim, FisiuZai'ia, Esox, Slops, Argen- 
tina, Aikenna, Mugil, Mormyrus, Exoccetua, 
Polynemus, Clupea, Cypnnus 
Class y. Imsecta. 

Order 1. Coleoptera 

Genera (a) Searabseus, Lucanus, Dermestea, 
Elder, Byrrhua, Oynnus, Attelabiis, Cureuho, 
Silpha, Coceiiiella , {b) Briiehus, Cassida, 
Plimis, Glirysomela, Etspa, Meloe, Tenebrio, 
Zampyns, Mordella, Staphylinus , (c) Ce; ambyx, 
Leptura, Cantkaris, Elater, Chemdela, Buprestis, 
D^iseua, Caradnis, Eecgdalia, Forjieula. 

,, 2 Eemptera. 

Genera: Blotto, Mimtis, Qryllus, Fulgwra, Cicada, 
Notoneata, Nepa, Gimex, ApMs, Ghermes, Coc- 
cus, Thripa. 

„ 3. Lqndoptera 

Genera ; Papiho, Sphinx, Pkalxna. 

„ 4. A^europtera. 

Genera ; Zibelhda, Ephemera, Myimeleon, Phry- 
ganea, Eemerobnua, Panorpa, RapJiidia. 

„ 6. Eymeiuptera, 

Genera: Gynipa, TmQireda, Svrex, Ichnexmon, 
Sphex, Chrysis, Vespa, Apis, Formica, Mutilla. 
„ 6. Diptera. 

Genera : CEslrus, Tipula, Musea, Tabanus, Cvlox, 
Empis, Conops, Asthis, Bombylius, Eippo- 
bosca. 

„ 7. Aptera 

Genera : (a) Pedibns sex , capite a thorace dis- 
crete Lepianm, Poiura, Teimes, Pedieu- 
lu8, Pulex. 

(b) Pedibus 8-14, capite tharaceque niutis; 

Acarus, Phalangium, Aranea, Scorpio, 
Cancer, Mdnoeid-us, Oniseua 

(c) Pedibus plunbos , capite a thorace discrete : 

Seolopendra, Julus. 

Class VI. Yeemes. 

Order 1. Intestina. 

Genera: (a) Pertusa laterali poro: Zumbriciis, 
Sipuvffidus, Fasciola. 

(b) Imjperforata poro laterali nuBo: Gordius, 
Asearis, Evrudo, Myxvne 
„ 2 Mollusca. 

Genera ; (a) Ore supero , basi se afiSgens* Adinia, 
Ascidia. 

(b) Ore anticoi ; corpore ^rtuso laterali fora- 

minulo . Zinuae, A^ysia, Dons, Tethis. 

(c) Ore antico ; corooxe tentaculis antice dneto ; 

Eolothuna, Terebella. 

(d) Ore antico; corpore brachiato; Triton, 

Sepia, Clio, Lemm, Seyllxa. 

(e) Ore antico , corpore pedato ; Aphrodvta, 

Nereis. 

(/) Ore infero centrah: Medu^, Asteria, 
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Orders Tcslajeea 

Genera ; (a) Mnltivalm * Chiton, Lepas, Fmm. 
(6) BircdYia {=ConchB) ; Mya, Solm, Tellim, 
Cardiwm, MadTO,, Sonax, Venus, l^pon- 
dylvs, Ohama, Area, Ostrea, Anmui, 
Mytilus, Pima. 

(c) UniTulvia spira regulan (=OM*Ze»)i Argo- 

navia, Ifatdilus, Conus, Oyprma, Bulla, 
Voluta, Biceamm, Stronlhm, Murex, 
Trochus, Turio, Helve, Nmta, EalvAvs 

(d) UnivalTia abeqne epiia regulan : Patella, 

Lentalium, Serputa, Tbtmo, SaMbt 
., i. LUhophytet, 

Genera: Tvhipora, Madr^ora, Mxllepora, CdU- 
pora. 

„ S. Zoophyta. 

Genera : (a) Fixata : Jm, Gorgonia, Aleyomum, 
Sportgia, Fluslra, Tuhvlana, Corallina, 
Sertuharia, Vortieella. 

(J) Locomotira: Hydra, Pcnnatula, Tasnia, 
Valvox, Faria, Chaos. 

Ifhe characters of the six classes are thus giYen by 
Lumseus: — 


Cor Ulocnlare, bianiitam ; 

San^ne edido^^ mbro . 
Cor tumoculare,iuuaunbiin;^ 
Sanguine fri^o, rubro : 
Cor nmlocolare, inauritnm ; 
Sanie firigida, albida: 


viviparis, MammlQm ; 
ovipanB, Avdm. 
pnlmone arbitrario, Amphibta ; 
branebiis extemis, Pismus. 
antennatis, Ineeetis ; 
tentaculati^ Vermibus. 


Tim Between Lumseus and CuTier there are no very great 
Idaniems names; but under the stimulus given by the admirable 
method and system of Linnaeus observation and description 
of new forms from all parts of the world, both recent and 
fossil, accumulated. We can (mly dte the names of Charles 
Bonnet (1720-X793}, the mtomolo^t, who described the 
reproduction of Banks and Solander, who accom- 
panied Captain Cook on his first voyage (1768-1771); 
ILhomas Pennant (1726-1798), the describe of the Engli^ 
fanna; Peter Simon Bdlas (1741-1811), who specially ex- 
tended the knowledge of the Linnssan Terms, and under 
the patronage of the empress Catherine explored Eossiaand 
Siberia; De Geer (1720-1778), the entomologist; Lyonnet 
(1707-1789X the author of the monograph of the anatomy 
of caterpillai of Cosm Ugniperdut) CavolM (1756- 
1810), the Neapolitan marine zoologist and forerunner 
of Della Chiaje (fl. 1828) ; O. F. Muller (1730-1784), the 
desenber of freewater Oligo€hxla\ Abraiham l^mnbley 
(1700-1784||,the student of and Ledermuller(1719- 

1769), the mventor of the term Infusoria. The effect of 
thelawMBan is^stem upon the general conceptions of zoolo- 
gjbts was no 1^ marked than were its results in the way 
of etimnlating the accumulation of accurately observed de- 
tadk “^e notiwi (ff a seda nohurai, wbich had since the 
days of classiad antiquity been a part of the general phito- 
soply of nature amongst those who occupi^ themsdves 
with such conceptions, now took a more definite form m 
tile minds of skilled zoologists. The species of lannmus 
were supposed to represent a series of steps in a scale of 
ascending complexity, and it was thought possible thus to i 
arrange the animal k^gdom in a single series, — the orders | 
witiiin the classes succeeding one another in regular grada- { 
tiou, and the classes succeeding one another in a sbnilar 
It- ^ rectilinear progression. LiiumjK {q.v.) repr^ents most 
completely, boSi by his development theory (to be farther 
mentioned below) and by his scheme of cla^cation, tite 
hi^-water mark of the popular but fallacious conception 
of a seala naiurse. His classification (1801 to 1812) is 
as Mows?-— 


1 The anatcnaJcel em^ In reference to the aoridee of BeptQes and 
BatradUssa <ni the pert of Xiinneas ii exkmslj intenating, since it 
Ptra to whet au the most patent febts inay escape the obMTpa- 
1 o| even, the greatest obserrata and vhat an amount of repeated 
’ "Ki and nnprtitidioed attention has been necessary before the 
e tf the commonest animelii has become known. 


Invertebrata. 

1. Apaiheiie Animals 

Class I. Intusoma. 

Orders * Nuda, Appendioulaia. 

Class II Polypi 

Orders Oilmti {Boiifera), Benudaii (Hydroids), Va> 
ginati {Anfkozoa and Polyzoa), Hatantes (Crmoids). 

Class III BjlDIABu. 

Orders . MoUia {Acal^hm), Fchinoderma (including 
Actiniee). 

Class lY. Tukicata. 

Orders . Bothryllaria, Aseidta. 

Class Y Vermes. 

Orders: Molles (Tape-Worms and Flukes), Bigtduh 
(Nematoids), Hispiduli (Hais, &o.), .^n^rw 
(Lereteans, kc.). 

2. Sensitive Animals. 

Class YI. INSEOTA (Seaapoda). 

Orders* Aptera, Diptera, Eemiptera, Lepidaptera, 
EymmapUra, Newoptera, Orthqptera, Goleaptera 

Class YIL Arachnida 

Orders; Antennato-Traehealia (^Thysanvra and 
Myriapoda), &airUennato>TraeImlia, JSxantennaio- 
BranehialiL 

Class YIII. CEvaTACEA. 

Orders : SeterohraiuAia {Branehiopoda, Isopoda, 
Amphipoda, SUmvapodtPj, Homobranehia {Eecapoda). 

Class IX. Akneltoa. 

Orders : Apoda, Ardemaia, Sedentaria. 

Class X. ClRRIPEDlA. 

Orders . Sessilia, Fediinculata. 

Class XI COKCHIFEEA. 

Orders : Eimyana, MonmyarUi. 

Class XII. Mollusca. 

Orders; Pterepoda, Gasteropoda, Traehdipoda, Ce 
phalopoda, Eeteropoda. 

Yertebrata. 

8. Intdligmt Animals. 

Class XIII. Fishes. Class XV. Birds. 

„ XI Y. Eeptiles. „ XYI. Mammals. 

The enumeTation of orders above given will enable the 
reader to form some conception of the progress of know- 
ledge relating to the lower forms of life daring the fifty 
years which intervened between Limueos and Lamarck. 

The number of genera recognized by Lamarck is more 
than ten times as great as that recorded by Linnaeus. 

We have mentioned Lamarck before his great contem- 
poraiy Cuvier because, in spite of his valuable philosophical 
doctrine of development, he was, as compared with (5uvier 
and estimated as a systematic zoologist, a mere enlargement 
and logical outcome of Linnseua. 

The distinctive merit of Ctivier {q.v.) is that he started Cuviei. 
a new view as to the relationships of animals, which he 
may be said on a large measure to have demonstrated as 
true by his own anatomical researdies. He opposed the 
seda naturse theory, and recognized four distinct and 
divergent branches or emhranc^ens, as he called them, 
in ea^ of which he arranged a certain number of the 
Linnaean ckss^ or simiiar classes. The mhrcmchmens 
were characterized each by a different type of anatomical 
fitmeture. Cuvier thus laid the foundation of that branch- 
ing tree-like arrangement of the classes and orders of 
arumaJs which we now recognize as being the necessary 
result of attempts to represent what is practically a genear 
logical tree or pedigree. Apart from this, Cuvier was a 
keen-sighted and en^nsiastic anatomist of great skill and 
industry. It is astonishing how many good observers it 
requires to dissect and draw and record over and over 
a,^in the structure of an animal before an approximately 
correct account of it is obtained. Cuvier dissected many 
KoUuscs and other animals which had not previously been 
anatomized ; of others he gave more correct accounts than 
had been given by earlier writers. Skilful as he was, 
his observations are very frequently erroneous. Great 
accuracy in work as well as great abundance of production 
has only distinguished one amongst all the great names 
of zoology — ^that of Johann Muller, It certainly did not 
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distinguish Cuvier Another special distinction of Cuner 
IS his remarkable work in comparing extinct with recent 
organisms, his descriptions of the fossil Mammalia of the 
Pans basin, and his general application of the knowledge 
of recent annuals to the reconstruction of extinct ones, as 
indicated by fragments only of their skeletons. 

It was in 1812 that Cuvier communicated to the Academy 
of Sciences of Paris his views on the classification of 
animals. He says — 

“Si ron considfere le rime ammal d’apris les pnncipee que nous 
venous de poser, en se debarassant des prijn^ itabhs sur les 
divisions ancaennement admises, en n’ayant ^rd qu’ t rorgaausa- 
tion et la nature des anunaux, et non pas lenr grandeur, a leur 
utditi, au plus ou moms de connaissanoe que nous eu avona, ni k 
toutes lea autres circonstances accessoirea on trouvera qu’il emte 
quatre formes prmcipales, quatre plans geniraux, si Ton peut s’ex- 
pnmer amsi, d/apris lest^uels tous les animaux semblent avoir dte 
modelis et dont les divisions nltdneures, de quelque titre que les 
naturabstes les aient ddcorees, ne sont que des mo^cations assez 
legirea, fonddes sur le ddveloppement, ou I’addition de qudques 
parties qm no cban^nt nen t l^^ence du plan.” 

Cuvier’s His classification as finally elaborated in Bigne 
daaaii- Animal (Pans, 1829) is as follows 
cation. Branch. Animalia Vertebrata. 

fTIniw I MAMILSXIA. 

Orders • Bimtna, Qmdiwnam, Qamxvom^ Marsupudiay 
Eodenim, Edentata, Pachydermata, Eumnantia, Qetaeea 
Class II. Bibds. 

Orders . Aeeipiires, Passeres, Scansores, OaUim, Orallm, 
Palmipede. 

Class III. Eeptilia. 

Orders : Ohelonm, Sauna, Ophidia, Bairackia 
Class ly. Fishes 

Orders: ip) Aeanthopterygii, AMommales, Stdibraelai, 
Apodes, lophobranimi, Plectognaihi , (6) Sitirwnes, Sel- 
a^%%, Cydostmi 

Second Branch. Anlmaba MoUusca. 

Class I. Cephalopoda. 

Class II. Pteeopoda. 

Class III Gasteopoda. 

Orders . Pidmonaia, Nudihranchia, Inferobranchia, Teeta.- 
hranchia, Seteropoda, Peetinibrandiia, Tidmlihranelaa, 
Scutibranchw, Gyehhrarudm, 

Class IT. Aobph al a. 

Orders: Testaoea, Tmiecda. 

Class y. Beaohiopoda. 
dassyi. CiBBHOPODA. 

Third Branch. Ammalia Articulata. 

Class I. Ahhelides. 

Orders . TuUcola, Dorsihrandhim, Abrarahia. 

Class II OausTACEA. 

Orders: (fl) Malacostraca ; Iktapoda, Stomapoda, Am- 
phipada, L&mdvpodjo, Isopoda-, (b) Entomostraca 
Brcmdviopoda, Paeilcpoda, TrikMee, 

Class III. Aeachhidbs. 

Orders: Pvlmomna, Tracheadse. 

Class ly. Inseots. 

Orders ; Myriapoda, Thysanwra, Parasita, Svdona, Coleo- 
ptera, (Maptera, EmxpUra, Neuroptera, Eyifma^era, 
LepAoptera, Skip^tera-, JXptera, 

Fourih Branch. AuiTpiJia l^diata. 

Class I Eohinodbbhs. 

Orders ; Pedieellata, Apoda. 

Class II Intestihai WOEMS. 

Orders . NmaMea, ParenchyToatosa. 

Class III. ioAiEPHa. 

Orders ; Smphces, Eydrostotiea. 
ly. Polypi (mduding the Gaientera of later author!* 
ties and the Polywa). 

Orders Camosi, (MatArmi, Pol^pmvL 
Class y. Iotusohia. 

Orders. Bdtfera, Eomgeam (this mcMes the JVitoc 
of recent writers and some Protcphyta), 

The leading idea of Cuvier, his four emhranckemens, 
was confirmed by the Eusso- German naturalist Von 
yonBaer. Baer (1792-1876), who adopted Cuvier’s divisions, speak- 
.ing of them as the peripheric, the longitudinal, the mass- 
ive, and the vertebrate types of structure. Yon Baer, 
however, has another place in the history of zoology, 
being the first and most striking figure in the introduc- 
tion of embryology into the consideration of the relations 
of animals to one another. 


Cuvier may be regarded as the zoologist by whom The m< 
anatomy was made the one important guide to the under- 
standing of the relations of animaJa. But it should be 
noted that the belief, dating from Malpighi (1670), that 
there is a relationship to be discovered, and not merely a 
haphazard congregation of varieties of structure to be 
classified, had previously gamed ground. Cuvier uns 
familiar with the speculations of the “Hatur-philosophen,” 
and with the doctrme of transmutation and filiation by 
which they endeavoured to account for existing animal 
forms. The noble aim of P. W. J, Schelling, “ das ganze 
System der Naturlehre von dem Gesetze der Schwere bis 
zu den Bildungstrieben der Organismus aJs ein organisches 
Ganze darzustellen,” which has ultimately been realized 
through Darwin, was a general one among the scientific 
men of the year 1800 Lamarck accepted the develop- 
ment theory fully, and pushed his speculations far beyond 
the realm of fact The more cautious Cuvier adopted a 
view of the relationships of animals wbch, whilst denying 
genetic connexion as the explanation, recognized an essen- 
tial identity of structure throughout whole groups of ani- 
mals. This identity was held to he due to an ultimate 
law of nature or the Creator’s plan. The tracing out of 
this identity in diversity, whether regarded as evidence of 
blood-relationship or as a remarkable display of skill on 
the part of the Orator in varying the details whilst re- 
taimng the essential, became at this period a special pur- 
suit, to which Goethe, the poet, who himself contributed 
importantly to li^ gave the name “ morphology.” C F. 

WoIiB^ Goethe, and Oken share the credit of having imti- 
ated these views, in regard especially to the structure of 
flowermg plants and the V ertebrate sMl Cuvier’s doctrine 
of four plans of structure was essentially a morphological 
one, and so was the smgle-scale doctrme of Buffon and 
Lamarck, to which it was opposed. Cuvier’s morphologi- 
cal doctrme received its fullest development in the prin- 
ciple of the “ correlation of parts,” which he applied to 
paisBontological investigation, namely, that every animal 
is a definite whole, and that no part can be varied without 
entailing correlated and law-abiding variations in other 
parts, so that from a fragment it should be possible, had 
we a full knowledge of the laws of animal structure or 
morphology, to reconstruct the whole. Here Cuvier was 
imperfectly formulating, without recognizing the real phy- 
sic^ basis of the phenomena, the results of the laws of 
heredity, which were subsequently investigated and brought 
to hear on the problems of animal structure by Darwin. 

Eichard Owen^ may be regarded as the foremost ofB.Ow( 
Cuvier’s disciples. Owen not only occupied himself with 
the dissection of rare auimala, such as the Pearly Nautilus, 
Imgtda, Limulus, Frotopterua, Apteryx, (kc., and with the 
description and reconstruction of extinct Eeptiles, Birds, 
and Mammals, — ^following the Cuvierian tradition, — ^but 
gave precision and currency to the morphological doctrmea 
which had taken their rise in the beginning of the cen- 
tury by tiie introduction of two terms, “homology” andHomo- 
“ analog,” which were defined so as to express twol<^tt> 
different kinds of agreement in animal structures, which, 
owing to the want of such “counters of thought," had 
been hitherto continually confused. Analogoxia structures 
in any two animals compared were by Owen defined as 
structures performing similar functions, but npt necessarily 
derived from the modification of one and the same part in 
the “plan” or “archetype” according to which the two 
animals compared were supposed, to he constructed 
Eomlogom structures were such as, though greatly dif- 
fenng in appearance and detail from one another, and 
though peiformmg widely different functions, yet were 

^ Bom in 1804 m Lancaster ; conservator of the Himtanaa Mnsenii^ 
London, 1830-&6; superintendent Nat Hist Brit Mns., 186$-S4, 
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capable of being shown by adequate study of a series of 
intermediate forms to be derived from one and the same 
part or organ of the “plan-form” or “archetype.” It is 
not easy to exaggerate the service rendered by Owen to 
the study of zoology by the introduction of tks appar- 
ently small piece of verbal mechanism j it takes place 
with the classificatory terms of Linnseus. And, though the 
conceptions of “archetypal morphology,” to which it had 
reference^ are now abandoned in favour of a genetic mor- 
phology, yet we should remember, in estimating the value 
of this and of other speculations which have given place 
to new views in the history of science, the words of the 
great reformer himself. “Erroneous observations are in 
the highest degree injurious to the progress of science, 
since 3iey often persist for a long time. But erroneous 
theories, when they are supported by fact^ do little harm, 
since every one tak^ a h^thy pleasure in proving their 
falsity ” (Darwin), Owen’s definition of andogous strue- 
tures holds good at the present day. His homologous 
structures are now spoken of as “ homogenetic ” structures, 
the idea of community of representation in an archetype 
giving place to community of derivation from a sm^e 
representative structure present in a common ancestor. 
Darwinian morphology h^ further rendered necessary the 
introduction of the terms “homoplaay” and “homoplastic”' 
to express that close agreement in /om which may be at- 
tained in the course of evolutional changes by organs or 
parts in two a-niTnab which have been su^ected to similar 
moulding conditions of the environment, but have no genetic 
communiiy of origin, to account for their dose siimlarily 
in form ai^ structura 

Owen's The dassification adopted by Owen in his lectures 
clMKfi- (I85d)doesnotadeqnately iUnstrate the progress of zoologi- 
cal knowledge between Guvieris death and that date, but, 
such as it is, it is worth citing here. 
rrounee . Yortehrata (Myelma^la, Owen), 

Classes : Hxmmxlia, Ai'xs, jKeftilia, ?isc£s. 

Provi3te$f Articnlata. 

Classes : Abachsid^ Tnsbcta (including Sub-Classes Myria- 
jmJat OarrSirAOKA (mclading Sub-Classes Ento~ 

mn^nuxif Malttc^aea), Etjzoa (Epizootic Cntstaeect)^ As- 
iTELMTA (Cbstopods sud Leeches), CuBiraotA. 

Jh'^tineei HcUasca. 

dassee; CxPHAioponi, Gastehopoda, Pibbopoda, Lameih- 

BBAirCStATA, BBACStOPODA, TuSiGArA. 

I'miMt', Badiata, 

Bv^'PrmuKiCi Badudla. 

Clisaes'. ScBiKonsBUATA, Bbyozoa, AxtHozoA, Aoa- 
tnpBA^ Hturozoa. 

MtA-Trmmt Sutosoa. 

CSbUBes: CSoLBIiKlKm, StESSUBtKTHA. 

i EoarOTtBA, PoiTOAJBraiA (the Protom of recent 
autiton). 

The real cmitre of {uogress of systematic zoology was no 
longer in Prance nor with the disciples ot Cuvier in 
England, but after his death moved to Germany. The 
wave of morphobgical speculation, with its outcome of new 
s-ystems and new theories of clas^cation, which were as 
numeraus as the professors of zoological science,* was 
neoeaaarily succeeded in the true progress of the science by 
a period of minuter study in whidi the micwscop^ the 
dwcovery of embryological histories^ and ihe all-important 
cell-theory came to swell the stream of exact knowledge. 
r<A#on We have already mentioned Yon Baer in this connexion, 

« 8J]er. and givea a pa^^ing i^erence to Johann MSllee (f.ti-,), the 
greatest d fldi investigators of animal structure in the pre- 
sent wfitupy. Iffiller (ISOl-1858) was in Germany the suc- 
ceasOT of fetthke (1788-1860) and of Meckel (1781-1883) 
as the leader of anatomical invest igation; but his true 
^ ' Sw Laukester, “Oa the Use of the ^Dana Homologf in Modeni 

Zoology and tiw BSrtfaetfett between Homogenetie and Homojdasfe 
AgrewaentB,” Jfai, Sid , 1870, 

® See Agaeai^ Sony on C&uaffiaaiiQn, 18$9, for no aoeonut of them. 
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greatness can only be estimated by a consideration of the 
fact that ha was a great teacher not only of human and 
comparative anatomy and zoology but also of physiology, 
and that nearly all the most distinguished German zoolo- 
gists and physiologists of the period 1850 to 1870 were his 
pupils and acknowledged his leadership The most striking 
feature about Johann Muller’s work, apart from the com- 
prehensiveness of his point of view, in which he added 
to the anatomical and morphologic^ ideas of Cuvier a 
consideration of physiology, embryology, and microscopic 
structure, was tbe extraordinary accuracy, facility, and 
completeness of his recorded observations. He could do 
more with a single specimen of a rare animal (e^, in 
his memon on AmpUoxui, Berlin, 1844) in the way of 
making out its complete structure than the ablest of his 
contemporaries or successors could do with a plethora. 

His power of rapid and exhaustive observation and of 
accurate pictorial reproduction was phenomenal. His moat 
important memoirs, besides that just mentioned, are those 
on the anatomy and classification of Fishes, on the Ooecilians, 
and on the developmental history of the Echinoderms. 

A name which is apt to be forgotten in the period J. Y. 
between Cuvier and Darwin, because its possessor occupied Tbomp- 
an isolated position in England and was not borne np by 
any great school or university, is that of John Vaughan 
Thompson, who was an army surgeon, and when past 
the age of forty, bemg district medical inspector at Cork 
(1830), took to the study of marine Invertdyrata by the aid 
of the microscope. Thompson made three great discoveries, 
which seem to have fallen in his way in the most natural 
and simple manner, but must be regarded really as tbe 
outcome of extraordmary genius. He showed that the 
organisms like Fhmtra are not hydroid Polyps, but of a more 
complex structure resembling Molluscs, and he gave them 
the name Folyzoa. He discovered the Ferdacnniis europsus, 
and showed that it was the larval form of the Feather-Star 
(Gmaiula) He upset Cuvier’s retention of the 
Girripedes among Mollusca, and his subsequent treatment 
of them as an isolated cla^ by showing that they begin 
life as free-swimming Crustacea identic^ with the young 
forms of other Crustacea. Vaughan Thompson is a t^e of 
the marine zoologists, such as Dalyell, Michael Sars, P. J. 

Van Beneden, Claparfede, and Allman, who dnnng the 
present century have approached the study of the lower 
marine organisms in same spirit as that in which 
Timbley and Schaffer in the last century, and Swammer- 
dam in the 17 th, gave themselves to tiie study of the 
minute freshwater forms of animal Me. 

It is impossible to enumerate or to give due considera- 
tion to all the names in the army of anatomical and embryo- 
logical students of the middle third of this century whose 
hbours bore fruit in the modification of zoological theories 
and in the building up of a true classificatiou of animals. 

Thrir results are best summed up in the three schemes 
of classification which follow below— those of Budolph 
Leuckarfc (b. 1833), Henri Milne-Edwarda (1800-1884), 
and T. H. Hnxley (b. 1835), all of whom individually 
contributed very neatly by liieir special discoveries and 
researches to the increase of exact knowledge. 

Contemporaneous with these were various schemes of Smgle- 
classificSition which were based, not on a consideration of 
riie entire structure of each animal, but on the variations 
of a single organ, or on the really non-significant fact of foatiom' 
the structure of the egg. AH such single-fact systems have 
proved to be useless and in fact departures from the true 
line of growth of the zoological system which was shaping 
itself year by year— -unknown to those who so shaped it— - 
as a genealogical tree. They were attempts to arrive at a 
true knowledge of the relationships of animals by “royal 
roads”; their followers were landed m barren wastes. 
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E. Leuckart’s^ classification is as follows , — 

l^pe 1. Ooelenterata. 

Class!. Polypi. 

Orders : Anthozoa and Oj/hcozoa 
,, II, Aoalepks. 

Ordei's • Discophors^ and Cteiwphma. 

Type 2. Eckmodermata 
Class L PSLMATOZOA. 

Orders Oystidea and Gnncndea, 

„ IL Aotinozoa, 

Orders Eehinida and Asiendct. 

„ III SOYTODKBMAT^ 

Oideis : Holothuria and Stpuneidida, 

TyyeB Vermes. 

Class I. AuMTuaari. 

Orders ‘ Gestodes and AcarUhocepJiali. 

„ II. Apodeb. 

Orders. Nemrlini, Turbellam, TTcmtodes, and 
Htrudinei. 

„ III. ClLIATI. 

Orders • Bryozoa and Botifera. 

„ lY. Annelidbs. 

Orders ; Nermtodes, Lumbrmni, and Branehiati 
Type 4 Arthiopoda. 

Class! Obitstaoea. 

Orders : BMomst/ram and Mtdamirim. 

„ IL InSEOTA. 

Orders Myriapoda, ArcuAmda {Acem, Latr ), and 


Type 5. Mollnsoa. 

Class! Tdotoata 

Orders . Amdiee and Salpat 
„ II Acephala. 

Orders Zamlhiranehiata and Bracht^oda. 

„III Gabteeopoda. 

Orders: SUerolramdi>ia, Bermatobranehut, Eetero- 
poda, (^m6branchiaA'ulm7iata,aiiA. Gydolrwivchio. 
„ lY, Cephalopoda. 

Type 6 Vertebrata. (Not specially dealt mtL) 


^saline- The classification given by Henn Milne-Edwards ® is as 
[Edwards’s follows ; — 

Idassifl* 

Branch! Osteozoaria or Vertebrata. 

Sub-Branch 1 Allantoidians. 

Class! Hajoialia 

Orders (a) Monodelphia: BimanOj Qmdm- 
mam, Ohetroptera, Imedivara, Bodentva, 
Mentata, Gamivora, Amphibia, Badtyd«r- 
maia, Bwmnmvtuii, Cetoeea j (b) Didelphia . 
Mdrsupndia, Momtrmaia. 

„ I! Birds. 

Orders Bapaees, Pamres, Seaimres, OaUvm, 
Oralis, Palmipedes. 

„ III KEPTlLEa 

Orders : Ghdonia, Sauna, Ophidta 
Sub-Branch 2. AnaUantoidians 
Class! Batraohiahs. 

Orders. Amro, Urodela, Permmbranchia, 
Oascilm. 

„ I! Fishes. 

Section! OsseL 

Orders : Amdhqpterygii, Ahdominales, Siib- 
bradiii,Apode8,L^hobntndiii,Pledoynaiki. 
Section 2. Chmdropt^gii 
Orders . Sturumes, Selachii, Gyclostomi 
Branch I! Sntomozoa or Azmelata. 

Bub-Branch! Arthxopoda. 

Class! Ihsecta 

Orders: Goleoptera, Orthoptera, A’m't^pfero, 
Eyvmoptera, Lepidoptera, Eemipera, Di- 
ptera, Mipiptera, Amplmra, Thysarmra. 

„ IL Mybiapoda 

Orders. Ohilognatha and Ohilcpoda 
III ABAOHHina 

Orders . Puhtmaria and Traelmna. 


^ Die Motphologte und die Veneandtsdu^ftsverhMtndsse der miM- 
lossn Thiere, Brunswick, 1848. The Protozoa, recognized as a primary 
group by Siebold and Stannius {JOehHmch d. vergleich. Anateme, 
Berlin, 184B), are not included at all by Leuckartin his scheme The 
name Protozoa was first used by Goldfuss (1809) to mchida nucro- 
scopic HTiimola gnd also the Polyps and Med/tism, and Siehold and Stan- 
niuB flW: used it in its modem signification as comprising and limited to 


the Jnfiisoria and Ehoopoda 
* Goars MSomtavre dEtstoire EaittreUe, Pans, 1855. 


Class lY. Cbttstacea 

Section 1 Podophthahnia 

Orders . Decapoda and Stomopoda 
Section 2 Bdnophihalmi, 

Orders Ainphpoda, Icemodipoda, and 
Isopoda. 

Section 3. Bmndiiopoda 

Orders . Odraeoda, Phyllopoda, and Tnlo- 
bits. 

Section 4 EiUoinostraca 

Orders . Copepoda, Cladoeera, Siphmo- 
stoma, Lernsida, Cimpedia. 

Section 6 Xiphosura. 

(The orders of the classes which follow are not given in the 
work quoted.) 

Sub-Branch 2 Yennes 

Class I Ankehds Class IY Cestoidea. 

,, II Helminths. „ Y. Rotatoria. 

„III Ttjrbellaria 

Branch III Malacozoaria or MoUusea. 

Sub-Branch 1 MoUusca proper 
Class I Cephalopoda. Class III Gasteropoda 

„ II Ptekopoda. „ IY. Acephala 

Sub-Branch 2. MoUuscoideA 
Class! Tdnicata Class IL Bryozoa. 


Branch IY Zoopl^es. 
Sah-Branchl Radiaria,. 
Class I Echinoderms. 

„ I! Acalephs 
Sub-Branch 2 Sarcodana. 
Cksa! iNmsoBiA 


Class in. CoRALLARIA Or 
Polypi. 


Class II Spokgiaria 


In England T H. Huxley adopted in Ms lectures (1869) Htudey’s 
a classification w'hicli was in many respects similar to both classifi- 
of the forgoing, but embodied improvements of Ms own. 

It is as follows . — 


Sub-Eingdom ! ProtozoA 

da^ea Rhizopoda, Geeqarinida, Radiolaeia, Spongida 
Sub-Eingdom II InfusoriA 
Snb-Eingdom II! CoelenteratA 

Classes Hydeozoa Actinozoa 
Snb-Eingdom IY. AnnnloidA 

Classes Scolecida, Echinodermata 
Sub-Eingdom Y AimulosA 

Classes : Crhstaoba, Abaohnida, JLiteiapoda, Insecta, Ch£- 

TOOHATHA, AhNELIDA. 

Sub-Eingdom YI. MoRuscoidA 

Classes; Polyzoa, Brachiopoda, Ttoicata. 

Sub-Kingdom YII MoUusca 

Classes Lamellibeanchiata Beanchioqasteopoda, Pmto- 

OASTEOPODA, PTEEOPODA, CEPHALOPODA 
Sub-Emgdom YIIL Vertebrata. 

Classes . Pisces, Amphibia, Reptilia, Aves, Mammalia 

We now arrive at the period when the doctrine of organic 
evolution was established by Darwin, and when natur^ts, 
being convinced by him as they had not been by the 
transmntationistB of fifty years’ earlier date, were com- 
pelled to take an entirely new view of the significance of 
all attempts at framing a “natural” classification. 

Many zoologists — prominent among them in Great Clasaift- 
Bntain being Huxley — had been repelled by the airy fancies cations i 
and assumptions of the “philosophical” morphologists 
The efforts of the best minds in zoology had been directed tme." 
for thirty years or more to ascertaining with increased 
accuracy and minuteness the stmcturei, microscopic and 
gross, of all posable forms of animals, and not only of the 
adult structure but of the steps of development of that 
structure in the growth of each kind of organism from the 
egg to maturity. Putting aside fantastic theori^, these 
observers endeavoured to give in their classifications a 
strictly objective representation of the facts of animal 
structure and of the structural relationships of animals 
to one another capable of demonstration. The groups 
within groups adopted for this purpose were necessarily 
wanting in symmetry: the whole system presented a 
strangely irregular character. Prom time to time efforts 
were made by those who believed that the Creator must 
have followed a symmetrical system in his production of 
animals to force one or other artifidM, neatly balanced 
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scheme of claasificatiou upon the zoological "world. The 
L. Agas- last of these "was that of Louis Agassiz {Emy on Chmfi- 
siz- caiim^ 1859), who, whilst surYeying all previous classifiear 
tions, propounded a scheme of his own, in which, as \rell 
as in the criticisms he apph^ to other systems, the leading 
notion is that sub-kingdoms, classes, orders, and famili^ 
have a real existence, and that it is possible to ascertain 
and distinguish characters which are of class value, othm’S 
which are only of ordinal value, and so on, so that the 
classes of one sub-kingdom should on paper, and in 
nature actually do, correspond in relative value to those 
of another sub-kingdom, and the orders of any one cl^ 
similarly should be so taken as to be of equal value with 
those of another class, and have been actually so created. 
influeiMje The whole position was changed by the acquiescence, 
of Dor- which became universal, in the doctrine of Darwin That 
doctrine took some few years to produce its effect, but it 
^ "" became evident at once to those who accepted Darwinism 
that th natural classification of animals, ^ter which col- 
lectors and anatomists, morphologists, philosophers, and 
embryologists had been so long striving was nothing more 
nor less than a genealogical tree, with breaks and ^pa of 
various extent in its record. The facts of the relationships 
of ^riimftla to One another, which had been treated as the 
outcome of an inscrutable law by most zoologists and 
glibly explained by the transcendental morphologist^ were 
amongst the most powerful arguments in support of 
Darwm’s theory, mnce they, together "with all other vital 
phenomena, recdved a sufficmt explanation through it. 
It is to be noted that^ whilst the zoological system took 
the form of a ^ealo^cal tree, with main stem and numer- 
ous diver^g bHonhea, the actual form of that tree, its 
limitation to a certain number of branches corresponding 
to a limited nnmber of divergmicies in structure came to 
be regarded as the necessary consequence of the operation 
of the physiccwhemical la-ws of the universe, and it was 
recognized that the ultimate explanation of that limitation 
is to be found only in the constitution of matter itself. 

The first natuwdist to put into practical form the conse- 
quences of the new theory, in so fiii as it affected zoological 
ciassification, was Ernst Bheckd of Jena (b. 1834), who 
in 1866, seven years after the publitation of Darwin’s 
Origin of Specie*, puidished his suggestive Gaicrelle Morpho- 
hgie. Haeck^ introduced into ^assification a number of 
terms intended to indicate the branchings of a genealogi^l 
tree. The whote “system” or scheme of classification 
was termed a genealo^cal tree {SUmmbcL'm) ; the nmin 
wore termed “phyla,” their branchings “aub- 
^ia”j the gw»t branches of the sub-pl^la were termed 
“cladi,” and the ^‘cladi” divided into “ clasBes,” these into 
sulKlsBses, these into I^ons, lemons into orders orders 
into snb-oiders^ sub-orders into tribes, tribes into families, 
families into genera, genera into apecm Additional 
branchings could be indicated by similar terms where neces- 
sary. There was no attempt in Haeckel’s use of these 
terms to make them exactly or more than approxhnately 
equal in dgnifioancei such attempts were clearly futile 
and unimportant where the purpose was the exhibition of 
lines of descent, and where no natural equality of groups 
"was to be expect^ 4^2^. Haeckel’s da^cation of 
1866 was naturally enough only a first attempt In the 
edition of the HfeMrlieHie Seh^fmg^esckic&te publidied 
in 1868, he made a great advance in his genealogical classi- 
fication, since he now introduced the re^ts of the.extm- 


Hsfiikri. 


GBEitlur The pre-Dwwmian systematists since the time of Von 
Jgaer had attached ve^ ^eat impcfftauce to embryological 
fact% holding lhat the ^es.in an animal’s dev^opment 
were often more rdgnificant of its true affinities than its 


adult structure. Von Baer had gained unanimous support 
for hia dictum, “Die Entwickelungsgeschichte ist der 
w^re lichttrager fiir Untersuchungen uber orgauische 
Kdrper.” Thus J. Muller’s studies on the larval forms of 
Echinoderms and the discoveries of Vaughan Thompson 
were appreciated. But it "was only after Darwin that the 
cell-theoxy of Sch-wann was extended to the embryology of 
the kingdom generally, and that the knowledge of 

the development of an animd became a knowledge of the 
way m "which the milhons of cells of which its body is 
composed take their origin by fission from a smaller num- 
ber of cells, and these at last from the single egg-cell, 

KollTlrflr (peoelopment of Cephdopods, 1844), Eemak 
{Dmlopment of the Frog, 1850), and others had laid the 
foundations of this knowledge in isolated examples; but 
it was Kowalewsky, by Ms acco'unts of the development of 
and of Amphiosm (1866), who really made 
zoologists see that a strict and complete cellular embryo- 
logy of animals was as necessary and feasible a factor in 
the comprehension of their relationships as at the be^nning 
of the century the coarse anatomy had been shown to be by 
Guvier. Kowalewsky’s work appeared between the dates 
of the Gmvrelle Mo^Mogie and the Sckdpfmgsge^chkhie. 
Haeckel himself, "wi^ his pupil Miklucho-Maclay, had in 
the meantime made studies on the growth from the egg 
of Sponges, — studies wMch resulted in the complete separa- 
tion. of the unicellular or equicellular Protozoa^ from the 
Sponges, Mtherto confounded "with them. It is this in- 
troduction of the consideration of cell-atructure and cell- 
development which, subsequently to the establishment of 
Darwinism, has most profoundly modified the views of 
sysfematiste, and led in conjunction with the genealogical 
doctrine to the greatest activity in research, — an activity 
which culminated in the work (1873-82) of F. M. Balfour, 
and produced the profoundest modifications in classification. 

Haeckel’s earlier pedigree is worth comparing with hisHaeckel’a 
second effort, as showing the beginning of the infiuence®®^*^ 
just noted. The second pedigree is as follows . — arrange- 


Phyla. 


Classes. 


Zoophyta- 


Vermes. 


MoUnsca. 


Arthxopoda. 


-I Cfreganna. 
\lf^vsona, 

J Planmda. 
\(h8trmda, 
PonferoH 

{ CoraUa, 
Sydromedtaa. 
Ctmoyhora. 
PlatykdmrdTus. 
NsinMhilmnvSua 


CcEiiOitAri. 

Acephala. 

EUOSPHALA. 

COIOBEACHIA. 

Lipobbaohla. 

’Caeidbs. 

Traoheata, 

Aohasu. 

Mosobhhixa, 

ANAinnA. 

Amsiota. 


Qephyrm. 


. Annelida 
Spirolmmhia, 
Zamdl'&ran/Jm. 
CocMides. 


Astenda. 


MeUmda. 

RoMJmim. 


f Arachmda. 
-| Mync^a, 
\lnsaeia 


i Pisces. 
Ihpntusta. 
Salisauna. 
Amphiliia. 
Septilia, 
Am, 

MamiMlia. 
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Dendn- In representing pictorially the groups of the animal king- 
form dom as the branches of a tree, it becomes obvious that a 
distmction may be drawn, not merely between the mdivi- 
pmmui dual mom branches, but further as to the level at which 
kmgdom. they are given off from the main stem, so that one branch 
or set of branches may be marked off as belongmg to an 
earlier or lower level than another set of branches; and 
the same plan may be adopted witb regard to the dades, 
classes, and smaller branches. The term “grade” -was 
introdnced by Lankester ^ to indicate this giving off of 
branches at a higher or lower, i e., a later or earlier, level 
of a main stem. The mechanism for the statement of the 
genealogical relationships of the groups of the animal 
kingdom was thus completed. Renewed study of every 
group was the result of the acceptance of the genealogicd 
idea and of the recognition of the importance of cdlnlar 
embryology. On the one hand, the true method of arriving 
at a knowledge of the genealogical tree was recognized as 
lying chiefly in attackmg the problem of the genealogical 
relationships of the smallest twigs of the tree, and pro- 
ceeding from them to the larger branches Special studies 
of small families or orders of animals with this object in 
view were taken in hand by many zoologists. On the 
other hand, a survey of the facts of ceUnkr embryology 
which were accumdated m regard to a variety of classes 
within a few years of Kowalewsky’s work led to a genera- 
lization, independentlyarnved at by Haeckel and Lankester, 
to the effect that a lower grade of animals may be dis- 
tingmshed, the Protozoa or Plastidozoa, whidi consist 
either of smgle cells or colonies of equiformal cells, and a 
higher grade, the Metazoa or BrUerozoa, in which the egg- 
ceU by “ cell division ” gives nse to two layers of cells, the 
endoderm and the ectoderm, surroundmg a primitive diges- 
tive chamber, the archenteron Of these latter, two grades 
were further distinguished by Lankester, — ^those which re- 
main possessed of a single archenteric cavity and of two 
primary cell-layers (the Godentera or Piploblastica), and 
those which by mpping off the archenteron give rise to 
two cavities, the c^om or body-cavity and the metenteron 
or gut {C(komata or TriploblasMa). To the primitive 
two -cell- layered form, ihe hypothetical ancestor of all 
Metazoa or Bnterozoa, Haeckel gave the name Gastrmj the 
embryonic form which represents in the mdividual growth 
from the egg this ancestral condition he called a “gastrula ” 
The term “ diblastnla ” has more recently been adopted in 
England for the gastrula of Haeckel The tracing of 
the exact mode of development, cell by cell, of the diblas- 
tula, the ccelom, and the various tissues of examples of all 
classes of animals has been pursued during the last twenty 
years with immense activity and increasing instrumental 
facilities, and is still in progress. I 

Fntz Two names in connexion with post-Darwinian taxonomy 
Miiller’s and the ideas connected with it require bnef mention here, 
^pitu- lijg studies on Crustacea {FUr JGartoin^ 

1864), show^ the way m which genealogical theory may 
be applied to ihe minute study of a limited group. He is 
also responsible for the formulation of an important prm- 
ciple, called by Haeckel “ the biogeuetic fundamental kw,” 
viz, that an n.m'mal in its growth from the egg to tiie 
adult condition tends to pass through a series of stages 
which are recapitulative of the stages through which its 
ancestry has passed in the historic^ development of the 
species from a primitive form j or, more shortly, that the 
development of the mdividual (ontogeny) is an epitome of 
the development of the race (phytogeny). Pre-Daiwinian 
zoologists had been aware of the class of facts thus inter- 
preted by Fritz Muller, but the authoriktive view on the 
subject had beeu that there is a parallelism between (a) 
^ '‘Notes on Embryology aiidl Oasofication,” m Quart. Joum. Mw, 
SeL, 1877. 


the senes of forms which occur m individual development, 
(6) the series of existing forms from lower to higher, and 
(c) the senes of forms which succeed one another in the 
strata of the earth’s crust, whilst an explanation of this 
parallelism was either not attempted, or was illusively 
offered m the shape of a doctrine of harmony of plan m 
creation. It was the application of Fritz Muller’s law 
of recapitulatiou which gave the chief stimulus to recent 
embryological investigations ; and, though it is now recog- 
nized that “recapitulation” is vastly and bewildenngly 
modified by special adaptations in every case, yet the 
principle has served, and still serves, as a gmde of great 
value. 


Another important factor in the present condition ofDoWs 
zoological knowledge as represented by classification is the <ioctrme 
doctrine of degeneration propounded by Anton Dohm 
Lanmirck bebeved in a single progressive senes of forms, 
whilst Cuvier introduced the conception of branches. The 
first post-Darwmian systematists naturally and without re- 
flexion accepted the idea that existing simpler forms repre- 
sent stages in the gradual progress of development, — are m 
fact survivors from past ages which have retained the exact 
grade of development which their ancestors bad reached 
m past ages. The assumption made was that (with the 
rare exception of parasites) all the change of structure 
through which the successive generations of animals have 
passed has been one of progressive elaboration. It is 
Dohrn’s merit to have pomted out ^ that this assumption 
is not warranted, and that degeneration or progressive 
simphfication of structure may have, and in many lines 
certainly has, taken place, as well as progressive elaboration 
and continnons maintenance of the status quo The intro- 
duction of this conception ^ 

nece^anly has had a 
mostimportanteffect « 
in the attempt to ^ \ 
unravel the gen- 
ealogical 

ties of animals. It^^ 
renders the task a more^ 
comphcated one ; at the 
same time it removes 
some serious difficulties 
and throw's a flood of 
hght on every group of 
the fl.nimfl.1 kingdom. 

One result of the in- 
troduction of the new 
conceptions dating from 
Darwin has been a 
healthy reaction from 
that attitude of mind 
which led to the re- 
^dmg of the classes 

and orders recognized by . , 

authontative zoologists aenedogx«a tree of aW togdouL 
as sacred mstitutions which were beyond the criticism of 
ordinary men. That state of mind was due to the fact that 
the groupings so recognized did not profess to he simply the 
result of scientific reasoning, but were necessarily regarded 
as the expressions of the “insight” of some more or less 
gifted persons into a plan or system which had been arbi- 
trarily chosen by the Creator. Consequently there was a 
tinge of theological dogmatism about the whole matter. 

To deny the Linnsean, or later the Cuvierian, classes was 
very much like denying the Mosaic cosmogony. At the 
present time systematic zoology is entirely free from any 
such prejudices, and the Linnman taint which is apparent 
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* Ik^ng dec WiiMthvere, Leipaio, 1875 ; and Lankester, Legm- 
eration, London, 1880. 
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even in Haeckel and Gegenbaur may be considered as 
finally expimged. 

We give below the classification of Bay Lankester as 
an example of the most recent genealogical classification. 
It is represented by the above genealogical tree and the 
tabnlar statement which follows. The chief points in this 
classification are the inclusion of Balamglossm and the 
Tunkata in the phylum Vertebrata, the association of the 
Ratifera and the Ckeetopoda with the Artkropoda in the 
phylum Appendicuiata, the mclusion of Ltmid'us and the 
Buryptenna in the cla^ Arachmada^ and the total aban- 
doning of the indefinite and indefensible group of 
“ Feme#.” 

Grade A. BLA&TIBOZOA {PROTOZOA). 

Grade a. aTUmUYZA. 

Class I. PnoTBOHOBTHA. (no orders recognized) 

„ 11. JIVCETOZOA. 

Orders. — I. SoTophom. 2. Endosporea. 8, Eimpffrm. 
„ III. Lobosa. 

Orders.—!. Nuda. 2. Tesbuxa. 

„ IV bABTBiNTHiTwnBA (uo Orders), 

„ Y. Hhxiozoa. 

Orders.*-!. Aphrothoram. % Chlamydophora, 8. 
OhaloTothoraca, L Eemnothoraca. 

,, VL RSTIOntABlA- 
Sub-Claaso, Impetforata. 

OrdoiB.— 1. &romidea. 2. Adrorhisidea. 8. Mibo- 
lidea. 4. JMmlidea. 

Sub-Class i. Perfaraia. 

Orders.—!. Ttsdvdaridta. 2. OhilostomeTluUa. 8. 
Zagmidea. 4. Gldfugenmdea. 5. BobiMea. 6. 
Jfianmulinidect. 

„ YII. Eadioi*abia. 

Sub-Class ii. SUia^leta. 

Oideis.— 1. 2.MmtpyItea, Pheeodana. 

Buh-Cimh. AtanOdnoAeleia. 

Order.— 1 . AeanffmMtridea. 
i&eh, CORTIGATA. 

Class!. Spobozoa. 

Sub-Class «, Bre^rmidea. 

Orders.—!. SapUxyla. 2. Septata 
Sub-Class & Ooeemidea. 

Orders.—!, Moaosporea. 2, Oligospcfrea. 3^ Pcdy- 
gportd, 

Sub-Cld^ e, Jifyxoiportdea {no orders). 

„ d. Sarcoeystidea (no orders). 

„ n. FLAOBLI.AT4. 

Sub-Class a. LissqfiagOlatA 

Orders,— !. Momdidea. 2. Euglenmdea. 3 Hdero- 
madigoda, 4. laoimdigoda. 

Sub-Class & Ohoanofic^dlaitu 

Orders.—!. NvAa, 2. ZarieaUt, 8, GeMinigera, 

„ ill. OiyOTlAOBUATA. 

Orders,—!. Admida. 2. IHnifmt. 

» nr. RaxijiCBOFtAGBUiATA {uo orders). 

„ y. OlUATA. 

Ordeora— L Peritrieha, % Sebrotrieha. 8. Md(h 
triduf, 4. Syptitieha. 

„ VL Acjntstabu- 

Ordera— 1 . Sudoriou 2. Nm-Budoria, 


Grade B. BUTBROZOA. 

Sub-Grade 1. OCELEETERA. 

Phylum 1. ITEMATOPHOBA. 

Class!. HvDBOHBDUsm. 

Orders.— L Andiom^usa {C^mnoUaatasa). 2. Lap- 
tmedusm {CkdgpbAhdm), 8 . Mrcomedum, 4 
Trachmudusm. S, Eydroeorailinm. 6. Siphom- 
phonu 

„ IL So^OMKDTOa. 

Sab-Class a. TdramerdHib 

Ordm.—l. Calgeam. %,Permedmss. Z,(Mm.edmm, 
Sub-Class OeUmmilia. 

OrdarK— 1. Gcmwttomi. 2. Smostomas. 8. SMgostotm 

j.IIL Autbimca. 

Sub-Class a, Jctiniomoipha. 

OrdexA — 1. Admaric^ 2. Aniipatharia. 8. Madn- 
pmtm, 

.^b-Class &, Akgondmorp^, 

' ' Ordeia— 1, Pro&ilcgomrkt. 2. Stolonymt. 8. Al- 


cyomna 4. Paragorgonaria 6. Oorgonana. 6. 
PmTiatularia. 7. Helicporaria. 

Class lY Ctenophora. 

Orders —1. Saceata. 2 Eurystoim 3. Tmiata. 
4. Lobcda. 

Phylum 2. POBIPEEA. 

Class I. Calcisponqm {=Mega‘)Tuistn£tora) 

Orders.— 1. Emoccela 2. Seteroccela. 

„ II S 11 .ICOSPONGI.E {—Mieromastietora). 

Sttb-Ckss 1 Eyalospotiyise 
Order. Sexactvnellana, 

Sub-Class 2 Eetnmpongm. 

Orders — 1 Tetractinellaria. 2. Manascrniwria. 8. 
Ealtsarcana 

Sub-Grade B. GCELOMATA. 

Phylum 1. VERTEBRATA 
Branch A Hemiohorda {Bdlanoglossus). 

„ B. TTroohorda. 

Grade I LaxvaHa (no divisions recognized). 

„ II. Saceata. 

Class I AsoiniiE. 

Orders.—! Siitiphcea. 2. Soeiaka. 8. Compositm 
4, Pyrosmtidea. 

„ IL Salpifobmia. 

Orders. — ^1. Satpiidea 2, Boholidm 
Branch C. Oephalodiorda {Ampluoxua). 

„ D. CraniatA 
Grade I, (Colostoma. 

Class L Mvxiuoidea (no orders). 

„ IL pETBOMyzoNTlA (no orders) 

Grade II. Gnathostoma.. 

Sub-Grade a. Branchiata Heterodactyla. 

Class 1. PisoEfi, 

Sub-Class 1. Selaehii, 

Orders. — 1. Squali. 2 Ravi 
Sub-Class 2. Eolocephah (no orders) 

„ 3. Ganoideu 

Orders.—!. CJumdrosteL 2. Polyptermi, 8. iepi- 
dokeini. 4. Atnidmi. 5, CfpJmlayndim, 6. Fla- 
codenM, 1. Aca^dhodvat. 8. Pycnodontm. 9. 
GadaeaTttMnu 10. JDipterini. 

Sub-Class 4. TeleoateL 

Orders.—!. Physoaitmi. 2 PhvryngogoutOn. 3. 
AmcantUni. 4. AcaiUhopten, B. PleetogriaOii 
6. Lophoiranchia, 

„ II. Dipnoi, 

Orders- 1. MoTUpnmnonea 2. IHpnmmonea. 
SubGradei. Branchiata Pentadactyla. 

Class I. Akphibia. 

Sub-Class 1. Urodela. 

Orders.- 1. Ichthyoidea 2. Salwnmndriw 
Sub-Glass 2. QymnopTiiona {Cceeiha, Ac.). 

„ 8. ^goe^diala (Zdbyrinihodon, &o.). 

,, 4. Antera (Sana, ha.) 

Sub-Grade c. Lipobranuhia PeLutadaotyla, 

Branch a. MoSOCONDYLA, 

Class L Septilia. 

Sub-Class 1 Chelonia (orders not tabulated) 

„ 2 Lacertilia. 

Orders, —1. Rhyncdm^hala. 2. ChamsBleorvina. 
8. Zaeariina. 

Sab-Class 3. Opindia. 

Orders. — 1. Opottrodorda. 2, Coliibrifonnia, 
3. Proteroglypha. L SoMoglypha. 
Sub-CIase4. Oroeodilia, 

Orders.—!. Amphicaha. 2. OpisOiaaoeha. 8 
ProcosUa, 

Sub'Claas 5. Pteroaavvna (orders not tabulated) 

„ 6 Ihnosauna. 

Orders, — !. Sawopoda, 2. Sbgosaima. 8. 
OrnUhopodoi. 4. Thengpoda. 5 Gaduria 
6 Gompaognedha. 7. Ballopoda. 

Sub-Class 7. Anomodmha (Dicynodm, ha,). 

„ 8. Pieaimuria. 

„ 9. leGiyogtiiiria. 

„ It Aviss. 

Grade a, Phanerodactyla. 

Order. Saururas. 

Grade b. Cryptodactyla. 

Orders, — 1. Raidas. 2. Oarmdas 
Branch 1. AMPBICOmYM. 

Glass. Mammaha. 

Grade L Monotrema {OrniQmli]pidhiia and Ech^ 
idna). 
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zoo; 

Grade 2. Ditrema, 

Branch a Marsitpiaha, 

Ordeiu — 1 JBarypoda. 2, JRhzzopTiaga 3 
Macropoda. 4 Car;^haga 6 Pedi- 
imm 6 GaTUharophaga, 7 Greophaaa 
8 . Mentula. 

Branch b. Placentalm 
Sub- Branch a Typidentaia 
Orders — 1 Proimcchvora, 2. Inaeettvora 
8 Carnivora 4 Cetacea 6 XJngulata 
6 Aviblypoda. 7. Sirema. 8 ToQ^ 4 mr 
tia, 9 RodeMia. 10 Proboscudea. 11. 
Syraecndea. 12 Gheiioptera. 13 Pro- 
siniim. 14. Simix 
Sub-Branch h Edentata. 

Orders — 1 Bradypoda. 2. Effodientm 
Phylum 2 EOHUTODERMA, 

Branch A. Ambulacrata. 

Class L Holothuridea. 

Orders. — 1 Blanpoda 2. Pedata. 8 Apoda. 

„ II Eohinoidea. 

Grade a Palfisechmi {Melmites, Eoetdans). 

Grade h. Auteclum. 

Branch 1 Eesmosticha 

Orders. — 1. Eegtclana 2 Exoeyelica 
Branch 2. Petahatuiha 

Orders — 1 Clypeastrina 2. SpaiaiiigiTUJt» 

„ IIL Asteroidea. 

Orders — 1. Colostra.. 2. Bnsingastra 
„ lY. OPHiTnaoiDEA, 

Orders — 1 Ophvasira. 2 FhyUtstra. 

Branch B Tentaonlata. 

Class I Orinoidea. 

Orders — 1 PaZmoenna. 2. Neoerina. 

,, II. Otstoidea. 

Orders. — 1 Agelaerina. 2 Eidixn&tvrina, 

,, III. Blastoidea. 

Orders. — 1 Elmenna. 2. Eleutheroenna. 

Phylum 8 PODAXONIA 
Class I Gephtrjea. 

Sub-Class 1 Echiuromorpha. 

Orders — 1 Stemaspida 2 EcTviurma 
Sub-Class 2 Sipuneidomorpha 

Orders — 1 Sipunculirui 2. Pnapidina. 
j, II POLTZO'L 
Sub-Class 1. VennifomvM. 

(Genus : Phoronis ) 
y, 2 Ewpolyzoa 
Branch a. Ectoproeia. 

Orders. — 1. Phylactolmma 2. Gfymnols&ma. 

Branch b Entoprocta. 

{Loxosomay &c ) 

I^e Bub-dass Pterobra-wchui {Bhabdqpkura and Cqdialodtmta) 
hitherto referred to Polyzoa are probably related to the SeTmehor^ 
of the Tertebrate phylum.] 

,, III. Beaohiopoda. 

Orders. — 1. Ecardmes. 2 Cardinata 
Phylum 4 IJEMATOIDEA. 

Class I Ettnematoidea (no orders) 

„ II CBmrOSOMARlA. 

{Ghadiosoma, BTiabdogaster ) 

„ III. Gemtoqnatsa. 

(Ragiiia, Bpadella.) 

Phylum 5 AOANTHOOEPHALA. 

(Genus . Eehinorhynehm.) 

Phylum 6. GASTROTRICHA. 

(Genera • Chsstomtus, leMhydium, &o ) 

Phylum/. PLATTHELMIA 
Branch A. Oiliata. 

Class I. RHABDOOffiLA. 

Orders. — 1. Aeoela. 2. Orthoccela. 8 Allaoccela. 

„ II. Dendroocela 

Ordew. — 1 Trwlada 2. Polyclada. 

„ IIL Rbmbrtina. 

Orders. — 1. Pakeonemertina 2. SchizoTUTnertea. 8 
JETcmloncmertea. 

[TheMesozoa of Van Beneden may be classed here as a degenerate 
parasitic group including Orthmedada and Bhembozoa ] 

Branch B Cotylophora. 

Class I Thematoidea. 

Sub-Class «, Monogmea. 

Orders. — 1 Tnstoma. 2. Polysioma, 

Sub-Class A Big&Ma. 

Orders — 1. Monostoma. 2 IHsloma. 8. Qadero- 
stoma. 4, Eolodoma. 


O G Y 

Class II Cestoidea 

Orders — 1 Amphihnaria 2. Caryophyllarut 3. 
Ligularm. 4 Eehindbotknana 5. Tctrarhyn- 
ckaria 6. Phyllohothriana. 7. Tasniaria. 

„ III. Hirtoinea 

Orders. — 1 Bhynchobdclla. 2 Cnathobdellu, 

Phylum 8. APPENDICULATA 
Branch A Rotifera. 

Class I Parapodiata. 

(Genus . Pedalion ) 

„ II. Lipopoda. 

Orders — 1. Ploima 2 Bdelhgrada. 3 Bhisota. 
Branch B Chflstopoda. 

Class I POLTCH^TA 

Sub-Class 1. Errantia (orders not tabulated) 

„ 2. Sedentana (orders not tabulated) 

„ IL 0LiGOCH.$rrA 

Orders — 1. Lumbneomorpha 2 Ssenundomorpha. 3. 
Naidomorpha 4 Bdelloniorpha 
„ III. Mtzostomaria 

(Genns Myzostomum.) 

„ lY. Saccocirridea. 

(Genus Saccoeirrus ) 

„ Y Haploannelida. 

(Genera . Polygordms, Protodnlus, Eidriobdella), 
Blanche Arthropoda (=G7Jatftqpocfa). 

Grade 1. Ceratophora 
Class I, Pbripatjdea 

(Genns Peripatus ) 

„ II Myriapopa 

Orders —1 DipJopoda. 2 Chilopoda. 

„ III Hexapod A. 

Orders — 1 (hdmptera (Sub -Orders Thysanura, 
AiUorthopter-a, Pseudoneuroptera). 2 Neuropteo'a 
(Sub-Orders Planip&nma, Tndloptcra) 3 Str^- 
siptera 4 Ehynada (Sub -Orders- Pedicidana, 
Aphidana, GioadanOy Heiniptcra). 5 Dipt&ra 
(Sub-Orders Bracliyeeru, Ecnioecm, Aphamptera) 

6 Lepidoptera 7 Oolcoptera 8 Eynieiioptera. 
Grade 2 Acerata 
Class I Crubtacfa 

Grade 1. Entomostraoa. 

Orders. — 1. Phyllopoda. 2 Odraeoda. 3. Copepoda. 
4 Gimpedia, 

Glade 2 Leptoetraoa. 

(Genus - Ncbalut) 

Grade 3. Malacostraca. 

Branch a. Arthrostraca. 

Orders — 1 Amphipoda 2. Isopoda 
Branch b Tlioraeostraea. 

Orders. — I. Cumaoca. 2. Stmmpoda 3 Podo- 
pMhzlmia 
„ IL Araohitida- 

Gradea. Delohranchia. 

Orders — 1 Euryptenna. 2. Xipliosura 3. Trilobits 
Grade b Bmbolobranchia. 

Orders — 1. Scorpumina 2. Thel^honina 3. Aror- 
neim 

Grade c. Inpohranchia. 

Orders. — 1. Oaleodim. 2. Optlionma. 3 Pmtdo- 
scorpionina. 4. Acarina. 

„ III. Paiitopoda. 

(Grenera; Pyenogonum, &c.) 

„ lY Tardigrada. 

(Genera Macrobiotus, Mtlnesium, &e.) 

„ Y. LlXQUATDLrNA 

(Genera Ptmtastoma, &c. ) 

Phylum 9. MOLLUSCA. 

Branch A CKLossophora. 

Class I Gastropoda. 

Grade 1. Isoplenra. 

Orders — I. Polyplaeophora. 2. Eeomemaria. 8, 
Cdisetodermaria. 

Grade 2 Anisoplenra. 

Branch a. Sbreptmmra., 

Orders. — 1, Zygobranehia. 2. Asygobranehia. 
Branch i, Eidhyiieura. 

Orders, — 1. Optsthobranehia, 2. PuZnwneda 
„ II SOAPHOPODA 
(Genus. BenMmm.) 

„ IIL Cephaidpoda ( = ;SipA<>JW>pocfa.). 

Orders. — 1. Tetmbranchm. 2. JHbranehiu. 

Branch R lApocopliala. 

CaasR Lamellibraxchia. 

Orders. — Isomya. 2 Eeteroniya. 3 Monomya. 
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We have noT? traced the liiatory of the morphography 
of animals so as to show that increasingly in successive 
epochs independent branches of linowledge have been 
brought to bear on the consideration of the main problem, 
namdy, the discriiaination of the kinds and the relations 
to one another of animal forms. Before glancing at the 
history of the remaining branches of zoological science, 
which have had an independent history whilst ultimately 
contributory to taxonomy and morphography, it may be 
briefty pointed out that the accumulation of knowledge 
with regard to the distribution of animal forms on the 
earth’s surface and in the seas has progressed simultano- 
ously with the discnmination of the mere forms of the 
species themselves, as has also the knowledge derived 
from fossilized remains as to the characters of former in- 
habitants of the globe. Both these subdivisions of mor- 
phography have contributed to the estahlishmeut of Dar- 
winism, — the one (palmontology) by direct evidence of 
organic evolution in time, the other (zoo-geography) in a 
more indirect way. 

Alfred Bussell Wallace stands prominently forward as a 
naturalist-traveller who by his observations, chiefly on 
Lepidopterous Insects, in both South America and the 
Devdop- M^y Archipelago, was led to the conclusion that a pro- 
duction of new species is actually going on, and that, too, 
by means of a process of natural selection of favourable 
variations, Wallace and Darwin, who each recognized 
cordially and fully the other’s work, laid their views before 
the Liimean Society on the same fey in 1859, 

The facts of the geographical distribution of animals 
were systematized, and great zoo-geographical provinces 
first dearly recognized, ^ P. L. Sclater in 1857. The 
Geo- application of the Darwinian theory to the facts tabulated 
by Sclater, combined with a knowledge of the distribution 
of animals in past geological periofe has led to a full 
ofani- esplanation of the migrations of terrestrial animals, and 
mals. lias furnished a strikmg corroboration of the sufficiency of 
the doctrine of organic evolution, as reformed by Darwin, 
to account for all the phenomena of zoology. 

The study of the marine fauna by means of the dredge 
and trawl had been enthuriastically prosecuted by British, 
French, and Scandinavian naturalists in the two decades 
jSfaidy of before Darwin’s book; the collection of forms, the discovery 
marine of new species, and the recording of their bathymetrical 
and local distributioa had produced a great mass of know- 
ledge throng the labours of K Forbes, Qwyn-Jeffireys, 
Sara, Quatrefages, Normal^ and others. The post-Dar- 
wiman developments of this line of inquiry have been two. 
In the flrat places, feeding and trawling have been extended 
by the aSW atwmships of the Norwegian, British, Ameri- 

can, Fraueh, and Italian navies into greater depths tlmn 
ware previously snpposed to contaia living things. New 
species and genera, and a vast extension of knowledge as 
to distribution, have been the outcome of these expeditioui^ 
connected with the names of G. 0. Sars and Daniellsen in 
Norway, of Alex. Agassiz in America, and of (larpenter 
and Wyville Thomson in Great Britain. It is worthy of 
note tiiat the piaetical demand for sounding the Atlantic in 
connexion wi^ the laying of the first deep-sea telegraph- 
cable is what led to these explorations, the fiirst recognition 
of life ^ these great depths in the ocean being due to Dr 
WalHch, who accompanied a sounding expedition in 1860 
to the Nortii Atlantii^ and to Prof, l^eeming Jenkiu, who 
ip the jBaane year acted as engineer in raising the sub- 
marine cable between Sardinia and Africa, upon whidh 
Jiving corals were found. In the second plwe, the study 
of marine zoology has|, since the publication the 
of been found to require more complete artango- 

ments in the form of laboratories and aquaria than the 
isolated vacation student could bring with him to the 


seaside Seaside laboratories have come into existence • the 
first was founded m France by Coste (1859) at Concameau 
(Bnttany), again with a practical end in view, viz., the 
study of food-fishes with an aim to pisciculture. The 
demand for a knowledge of the embryology of all classes of 
animals, and for further facts as to the structure and life- 
history of the minuter microscopic or very delicate forms 
of marine lif^ is what has determined the multiplication of 
these marine “stations.” The largest and best supported 
pecuniarily is that founded at Naples by Anton Dohm in 
1872 ; others exist at Trieste, Yillefranche, Cette, and at 
New Haven and Beaufort in the Umted States, whilst a 
large laboratory, on a scale to compare with that at Naples, 
has this year (1888) been open^ at Plymouth by the 
Marine Biologi^ Association of the United Kingdom. 

Another result of the stimulus given to zoological re- Espedi- 
search by Darwm’s work is the undertaking of voyages to for 
distent lands by skilled anatomists for the purpose ofj^ ^ 
studying on the spot, and with all the advantages of abund- fauna 
ant and living material, the structure, and especially the 
embryology, of rare and exceptionally interesting forms 
of ftTiimal life. In the pre -Darwinian period of this 
century zoologists who were convinced of the importance 
of anatomical and embryological study were still content 
to study specimens immersed m spirit and brought home, 
often imperfectly preserved, by unskilled collectors, or to 
confine their attention to such species as could be procured 
in Europe. Before Cuvier, as we have already pointed out, 
attention was, with rare exceptions, limited to the dried 
skeletons and external forms of animals. Now, however, 
the enterprising zoologist goes to the native land of an 
interesting animal, there to study it as fully as possible. 

The most important of these voyages has been that of W. 

H. Caldwell of Qunbridge to Australia (1885-86) for the 
purpose of studying the embryology Of the Momtmrn and 
of Ceratodtis^ the j^-like Ikpnoon^ which has resulted in 
the discovery that the Monoirema are oviparous. Similarly 
Adam Sedgwick proceeded to the Cape in order to study 
Penpatus^ Bateson to the coast of Maryland to study 
Palanoglosms, and the brothers Sarassin to Ceylon to in- 
vestigate the embryology of the Gcedlia. 

The task of the zoologist has changed and developed in 
eveiy succeeding period. Pure morphography has long 
ceased to be a feief line of research; and now even the 
preoccupation produced by the addition to it of the study 
of cellular embryology is about to undergo a modification 
by the demand for imowledge of the facts of heredity and 
afeptation in greatly extended detail 

Zoo-Mechanics, Zoo-Physics, Zoo-Chemtstby. 

Ihe development of that knowledge of the structure of Study of 
the human l^y, and of the chemi^ and physical pro- 
ceases going on in it, which is necessary for the purposes of 
the medicEil art forms a distinct history, which has both 
influenced and been inflnenced by that of other branches of 
zoology. The study of the structure and composition of 
the body of tnan and of the nearest to brm was 

until fifty years ago one with the inquiry into the 
activities of those parts, and indeed the separation of 
anatomy and physiology has never been really carried out 
For convenience of teadung, tbe description of the coarser 
anatomy of the human body has been in modem universities 
placed in the hands of a special professor, theoretically 
condemned to occupy himself with the m^e formal details 
of structure, whilst the professor of physiology has usually 
retained what is called “microscopic anatomy,” and 
necessarily occupies himself with bs much structoral 
anatomy as is required for a due desmption of the functions 
of organs and ^e properties of tissues. It would seem 
that in our medical schools and universities these arrange- 
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ments should be reconsidered. Anatomy and physiology 
should be re-united and subdivided as foUovvs, — (1) physi- 
ology with anatomy in relation to physiology, (2) anatomy 
in relation to surgery and medical diagnosis, — the former 
being a science, the ktter a piece of technical training in 
rule of thumb 

Physiological anatomy or anatomical physiology has its 
beginnings in Aristotle and other observers of antiquity. 
The later Grseco-Homan and the Arabian physicians earned 
on the traditional knowledge and added to it. Galen 
dominated the Middle Ages The modem development 
begins with Harvey and with the Italian school in wluch he 
studied. Its great names are Fabncius of Acquapendente 
(1537-1619), Vesahus (1614-1664), Eustachius (c. 1600- 
1574), Eiolan (1577-1657), Severino (1580-1656). The 
history of the discovery of tiie circulation of the blood and 
of the controversies connected with it gives an interesting 
and sufficient presentation of the anatomico-physiological 
knowledge of the period (see Hauyey) The foundation 
of the scientific academies and the records of their pubhea- 
tious furnish thenceforward a picture of the progress in 
this study. As an early anatomist WiUis (1621-1675), 
professor of physic in Orford, deserves notice for his work 
on the anatomy of the human brain, the plates for which 
were drawn by young Christopher Wren, the prodigy of 
Oxford common-rooms, who later bruit St Paul’s Cathedral 
The Royal Society, in its early days when Wren was a 
feUow, met at Gresham College whenever the professor of 
physic there could obtain a human body for dissection, 
and amongst its earliest records are the memoirs of Tyson 
on the anatomy of the Chimpanzee and the experiments 
on transfusion of blood, extirpation of the spleen, and such 
hke inqumes. 

Marcello Malpighi (1628-1694) and Anton van Leeu- 
wenhoek (1632-1723) were the first to introduce the 
EDuoroscope mto anatomical research. Malpighi first used 
the injection of blood-vessels on a large scale, and more- 
over IS to be credited with having first conceiv^ that there 
is a defimte relation of the structure of lower kinds of 
animals to that of higher and more elaborate kinds, and 
that tbiB relation is one of gradual transition, so that 
lower animals are not to be regarded as isolated and arbi- 
trary existmices, but are really simpler exhibitions of the 
same kind of structure and mechamsm which occurs m 
higher animals. It is this conception which later de- 
veloped into the theory of an actual transmutative deve- 
lopment of lower into hi^^er organisms. Leeuwenhoek 
discovered the red blood corpuscles of Yertehrates, saw 
the cireulatiou in the capillaries of the Frog’s foot^ de- 
scribed the fibrillar structure and crosa^atriping of muscular 
fibre, the tubular structure of dentine, lie scales of the 
epidermis, the fibres of the lens, and the spermatozoa, these 
l^t having been mdependentiy discovered at Leyden in 
1677 by Ludwig Ham of Stettin. The spermatozoa were 
regarded by the "ammalcuhsts” as the fully formed but 
minute young which had to be received in the egg, in 
order to he nourished and increase in size, and were bailed 
as a decisive blow to Harvey’s doctrine of epigenesis and 
his dictum '‘omne vivum ex ovo,” Albrecht von Haller 
was the champion of the so-called “ evolutionists ” in the 
18th century, better called “prsefonnationists.” Haller 
wrote, “ There is no such thing as development ! No part 
of the animal body is made before another ,• all are simul- 
taneously created ” A corollary of this doctrine was that 
the germ contains the germs of the next generation, and 
these of the next, and so ad infinitum. It vras calcu- 
lated that Eve at her creation thus contained within her 
200,000 milhona of human germs. This was the view of 
the “ovists,” who regarded the egg as the true germ, 
whilst the “ animalcuhsts,” who regarded the spermatozoon 
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as the essential germ, would have substituted Adam for 
Eve in the above calculation. These fanciful conceptions 
— containing as they do a share of important truth — ^were 
opposed by Caspar Friedrich Wolfl^ who in his doctorate 
diisertation (1759) maintained that the germ is a struc- 
tureless particle, and acquires its structure by “ epigenesis ” 
or gradual development Wolff has proved to be nearer 
the truth than Haller ; but modern conceptions as to the 
molecular structure of the egg-protoplasm point to a com- 
plexity as great as that imagmed by the evolutionists. 

Later it was maintained that the spermatozoa are parasitic 
ammaknles, and this view prev^ed for 150 years, so 
that in the Fhymlogy of Johann Muller (1842) we read, 
“Whether the spermatozoa are parasitic animalcules or 
living parts of the animal m which they occur cannot at 
present be stated with certainty ” 

Physiology in the 18th century could only proceed by Von 
means of inferences from purely anatomical observation, HaUer. 
aided by imaginative conceptions which had no real basis 
The explanation of the processes of life in the animal body 
was waiting for that progress in the knowledge of physics 
and chemistry which at last arrived, and gave a new im- 
pulse to investigation. Albrecht von Haller (1708-1777) 
was the first to apply experimental methods to the deter- 
mination of the functions of the various organs made 
known by anatomists, and from him we may trace a bi- 
furcation in the tendencies of medical men who occupied 
themselves unth the study of the structure and functions 
of the animal organism. The one class proceeded more 
and more in the direction of comparative anatomy, the 
other in the direction of exact analysis and measurement 
of both the structure and properties of the organs of Ver- 
tebrate fl.TnTnn.1a allied to Tnn.n and of man himself 

John Hunter (1728-1793) is the most stnkmg figure of The tw 
this epoch in the relation of medieme to general zoological Hunta 
progress , the preservation of his museum in Lincoln’s Lm 
Fields, I^ndon, by the combined action of the state and 
the Royal College of Surgeons, is an abiding record of 
the historical progress of biological science Hunter col- 
lected, dissect^ and described not only hi^er but lower 
auimaJs, with the view of arriving at a knowledge of the 
function of organs by the most extensive and systematic 
survey of their modifications in all kinds of animals. His 
purpose was that of the physiologist and medical man, but 
he made great contributions to the general knowledge of 
animal structure. The same class of investigations, when 
taken up by Cuvier from the point of view of systematic 
zoology and morphology, led to a reconstruction of classi- 
fication and laid the foundation of anatonucal zoology. 
Hunter ms the younger brother of Wilham Hunter, who 
also formed an important museum, still preserved in Glas- 
gow. Hunter clarified the organs of animals into those 
whidi subserve the preservation of the individual, those 
which subserve the preservation of the species, and those 
which are the means of relation with the outer world, and 
he arranged his museum of dissections and preparations 
on this plan. 

The great progress of chemistry at the end of the 18th Eela- 
and the beginning of the 19th century was followed by 
application of chemical laws and chemical methods to the^^^ 
study of animal life. Curiously enough, ^ showing howSlogy 
deeply interwoven are the various lines of scientific progress, 
Priestley in his discovery of oxygen was as much concerned 
m the study of a chlorophyll-beariag Protozoon, JEugUna 
vuridisj as in that of the red oxide of maciny; and the 
interest in “ vital spirits ” as a physiological factor was an 
important stimulus to those researches which produced 
modem chemical knowledge. 

The purely anatomical side of physiolo^cal progress is 
marked in the beginning of the 19th century by the work 
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Begin- of Bichat (1771-1S02), -who distinguished by naked-eye also is tbe discoverer of the fact ihat the yeast which 

nings of characters the different structural materials of which the causes alcohoho fermentation is a mass of unic^ulax living 

organs of man and the higher animals are hmlt, and thus organisms, 

' ’ founded in first outline the science of histology. By the From Schwann’s time onward the cell became more and Develop 
end of the first quarter of this century it had become clear more the point of observation and experiment in the pro- ot 
to the minds of the anatomico-physiological students of gress of both morphography and physiology. It was soon 
animal hfe that the animal body was subject to the same ahown, chiefly through KoUiter and Remak, that all cells 
physical laws as other matter, although it was still held originate by fission from pre-existing cells, — a fact un- 
that some and mjstenous agent — so-called known to Schwann, — and the doctrine “omnis cellula e 

“vitality ” — ^was at work in living bodies. It had become cellula” was established. It was also demonstrated that 
clear that fttiimn.! material could be investigated chemically, the Mammalian egg discovered by Von Baer was a typical 
and that the processes of digestion, assimilation, respira- nucleated cell, and that all animals, and plants also (this 

tion, and secretion were chemical processes. generalization took thirty years to establish), take liieir 

Schwaim’s Jo a considerable extent the chemical composition and ongin from an egg, which is in essence and in fact a 
properties of the tissues, and the chemical nature of the angle nucleated cell The doctrine of Harvey, “ onme 
various changes of life and of putrefaction after death, had vivum ex ovo,” thus received its most ample justification. . 
been investigated, but one step was yet to be taken which Thie study of “growth from the egg” became necessarily 
brings the study of ultimate structure, chemical activity, a study of the multiplication by fission of the egg-cell 
form, and the formation of form to a single focus. TIm and its fission-products, their arrangement in layers, and 
was taken by Theodore Schwann (1810-1881), who in the chemical metamorphosis of their substance and exuda- 
1839 published his epoch-making cell-theory. Schwann tions. This study, as well as the allied investigation of 
was a pupil of Johann Miiiler, and there can be httle the cell-structure of the adult tissues, was immensely faci- 
doubt that the ideas of the pupil are to be credited in litated by methods of hardening, staining, section-cuttmg, 
some measure to the master. Schwann took up the and clarifying which grew up after Schwann’s time, and 
thread of microscopic investigation which had been sedu- have their present highest development in the automatic 
lonsly pursued by a distinct Hne of students since the microtome of CaldweS, which can he worked by a motor, 
days of Hook and Leeuwenhoek, and had resulted in a and delivers consecutive sections of ommal tissues or em- 
general doctrine among botanists of the cellular struc- bryos i^^th of an inch thick, arranged in the form of 
ture of all the parts of plants, Schwann showed not only ribbons, ready for examination with the microscope, at the 
that plants are unifondy built up by these corpuscular rate of one hundred or more per minute. Strieker of 
units (of which Robert Browne in 1833 had described the Vienna was the first to embed embryos in waxy material 
peculi^ nucleated structnre), but that all animal tissues for the purpose of cutting thin sections of them, about 
are also so budt up. That^ howeva:, was not Schwann’s twen^-five years ago, and R. Leuckart of Leipsic was 
chief point The ceE-theoiy for whirii he is famous is subsequeutly the first to employ this method in the study 
this, that the substance of individual cell is the s^t of the structure of small Inveriebrafa. 
oi tiiose chemical processes which seen ca imese we call The knowledge of the anatomical facts of cellular de- 
life, and that the differences in the properties of the differ- velopment and cellular structure necessarily gave im- 
ent tissues and organs of animals and plants depend on a mansely increased precision to the notion of gradation of 
difference in the chemical and physical activity of the con- stracture in the animal series from simple to complex, 
stituent cell% resulting in a difference in the form gf the and rendered Darwin’s doctrine the more readily accepted 
cells and in a concomitant difference of activity. Schwann It was not^ however, until after Darwin’s date (1869) that 
thus pointed to the microscopic cell-unit as the thing to the existence of unicellular animals was fully admitted, 
be studied in order to arrive at a true knowledge of the and the general facts of cellular embryology established 
processes of life and the significance of form. In founding throughont the animal kingdom. 

the study celi-substance (pr protoplasm, as it was sulse- Simdarly cellular phjroology, by establishing the concep- CdlTikr 
quently called by Max Schultze in 1861, adopting the tion of a simple optically homogeneous ceU-substance asPi7®i°- 
name used by botanists for vegetable cell-contents) Schwann the seat of the activities which we call “ life,” rendered it 
united two lines of inquiry, viz , that of minute investi- possible to accept the suggestion of a sunple “substance of 
gation of Btracfcare ,aud development and that of zoo- life” which might have been evolved from simpler non- 
wemistry and zoo-physits. He spent a large part of bring matter by natuml processes depending on physical 
the next forty years in an attempt to penetrate farther and chemical laws. It is noteworthy that Darwin himself 
into the structure of cell-substauce ; he hoped to be able appears not to have been influenced directly by any such 
to find in cellnsubstance ultimate risible molecules, a philological or chemico-physical doctrine as to “proto- 
knowledge of the arrangement and characters of which pl^” or cell-substance. Hevextheless the way was 
would explain the varying properties of protoplasm. prepared for the reception of Darwin’s theory by this state 

Schwsan’a It is not a little remarkable that Schwann, who tiius of physiological knowledge. 

otherdis- brought about the union of physiological and morpholo^eal The word “ protoplasm ” requires a little further notice. Proto- 
study by his conception of cell-suhstance, should also have Protoplasm was applied by Von Mohl and by Max Schultze 
been the initiator of that special fcmd of experimental in- to the slimy substance of the cell, including therein both 
vesti^tion of the phyrical properties of tissues by the exact the general thinner material and the nucleus. It is, as 
nttthc^ used by physicists which, by the aid of the kymo- Roscoe remarked at Manchester (JSnf, Ass. Address, 1887), a 
graphion, tlm tharmo- electric pile, and the galvanometer, structure and not a chemical body. Nevertheless gradually 
^ been so largely pursued during the last thirfy years physiologiats have come to use i^e word “protopksm ” for 
in oipr physiological lahoratioies. It^ is perhaps less one of the chemical substances of wbch SchuJtze’s proto- 
Burptiring^tfet ^wann, who had so rivid a conception plasm m a struotural mixture— namely, that highest point 
of the activity and potentialities of the c^-umi^ should in the chemical elahoratiou of the molecule which is at- 
have been the discoverer of the immensely haportant j^t taiaed within the protoplasm, and up to which some of 
that putrefaction and fermentation are not the conse- the chemical bodies present are tending, whilst others are 
quences of death but of life, and tiiat without the presence degradation products resulting from a downward meta- 
of liring JBoderia putrefaction does not occur, whilst he morphosis of portions of it. IKiis intangible, unstably all- 
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pemding element of tte protoplasm cannot at present be 
identified mtb any mibly separable part of the cell-sub- 
stance, \ 7 luch consists of a hyaline denser network of ex- 
cessive tenuity, of a leas dense hyaline liquid, and of finest 
and leas fine granules of varying chemical nature. This 
“cntical” substance, sometimes called “true protoplasm,” 
should arssuredly be recognized by a distinct name “plasmo- 
gen,” whilst protoplasm retains its structural connotation. 

The study of the process of fertilization and of the 
significance in that process of the distinct parts of the 
sperm-cell and egg-cell — the separate fibnll® and granules 
of the nuclei of those cells — at the present moment forms 
one of the engrossing subjects of zoological investigation.^ 
Not less important is the descent, as it were, of physiological 
investigation in relation to every organ into the arena of 
the cell digestion, secretion, muscular contraction, nerve 
action, all are now questions of plasmology, or the study 
of cell-substance founded by Schwann.^ 

Gmeeal Tendency of Zoology since Daewin. 

The senous and broadly-based study of bionomics 
which was introduced by Darwin, and in his hands gave 
rise to the doctrine of natural selection, by which the 
hjqiothesis of the origin of species by gradu^ transmutation 
in the natural process of descent from ancestral forms was 
established as a scientific doctrine, can hardly be said to 
have had any history. Buffon (1707-1788) alone among 
the greater writers of the three past centuries emphasized 
that view of living things which we call “bionomics.” Buffon 
deliberately opposed himself to the mere exposition of the 
structural resemblances and differences of and, 

disregarding classification, devoted his treatise on natural 
history to a consideration of the habits of am mala and 
their adaptations to their surroundings, whilst a special 
volume was devoted by him to the subject of reproduction. 
In special memoirs on this or that animal, and in a subor- 
dinate way m systematic works, material is to be found 
helping to build up a knowledge of bionomics, but Buffon 
IS &e only prominent writer who can be accorded historic 
rank in this study.® The qiecial study of man in these 
relations— such as is concerned with the statistics of 
population — ^must be considered as havmg contributed 
very importantly to Darwin’s wider study of bionoimcs in 
general The work of Malthus On Populaiim (1798) 
exercised the most important infiuence on Darwin’s thoughi^ 
as he himself teUs ns, and led him to give attention to the 
facts of animal popdation, and so to discover the great 
moving cause of natural selection — ^the struggle for exist- 
ence. Darwin may be said to have founded the science of 
bionomics, and at lie same time to have given new stimulus 
and new direction to morphography, physiology, and plas- 
mology, by unitmg them as contributories to one common 
biologi^ doctrine — ^the doclaine of organic evolution — 
itself but a part of the wider doctrine of universal evolu- 
tion based on the laws of physics and chemistry. 

The full influence of Darwin’s work upon the progre® 
and direction of zoological study has not yet been seen. 
The immednaie result has been, as pointed out above, 
a reconstruction of the classification of animals upon a 
genealogical basis, and an investigation of the individud 
development of animals in relation to the steps of their 
gradual building up by cell-division, with a view to ohtom- 
ing evidence ,of their genetic relationships. On the other 
hand, the studies which occupied Darwin himsdf so largely 
subsequently to the pubhcation of the Origm of Spems, 

^ Sea the memoira of Weisnunn cm Haredily and F. M. BfiOfotur's 
Embmdlogy, 

® For a follei and graieral history of Physioloot, see that arbole. 

3 The main literary sources made use of by Daiwii are the magazines 
and treatises of hortionlturlstB, fatmais, pigeon-fanciers, and the like, 
in fact what is oompnaed in the Fidd newspaper. 
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viz., the explanation of animal (and vegetable) mechanism, 
colourmg, habits, &c., as advantageous to the species or to 
its ancestors — in fact, the new teleology, — has not yet been 
so vigorously pursued as it must be hereafter. The most 
important work in this direction has been done by Fritz 
Muller {F-dr Dai'vnn), by Herman Muller {Ferfihzaiion of 
PlaTUs hy Imects), and by August Weismann (memoirs trans- 
lated by Meldola). Here and there observations are from 
time to time published, but no large progress has yet been 
made, probably on account of the fact that animals are 
exceedingly difficult to keep under observation, and that 
there is no provision m universities and like institutions 
for the pursuit of these inquiries or even for their academic 
representation. More h^ been done with plants than 
with animals in this way since Darwin, probably owing to 
the same cause which has, ever since the revival of learning, 
given botany a real advantage over zoology, namely, the 
existence of “physick” gardens, now become “botanical” 
^dens, and the greater ease of management, e^eriment, 
and observation in the case of plants than m that of ani- 
mals. It IS true that zoological gardens have existed for 
the last fifty years in all large European cities, hut these 
ImvB always been conducted with a view to popular 
exhibition, and, even where scientific inflluences have been 
brou^t to bear on their management, they have been 
those of the moiphographer and systematist rather than 
of tile bionomist. Moreover, zoological gardens have never 
been part of the equipment of the university professor of 
zoology, as it may he hoped in future will be the case. 

The foundation of marine biological laboratones under the 
control of scientific zoologists offers a prospect of true 
bionomic observation and experiment on an increased scale 
in the near future, and, were such laboratories founded in 
our universities and provided with the necessary apphanees 
for keeping terrestrial and freshwater ftuima,]H, as well as 
marine forms, alive and under observation in conditions 
resembling as nearly as possible those of nature, a step 
would have been taken towards carrying on the ^udy of 
bionomics which cannot long he delayed. It seems to 
be even more important that the academic curriculum of 
zoology should not, by mere mechanical adhesion to the 
old hues of morphography, and experimental research on 
the chemical and physical properties of tissues and organs, 
confine the attention and trtoning of young students to 
what axe now, comparatively speaking, the less productive 
Hues of research 

If we turn to the other branch of bionomics, that con Threm- 
cerned with the laws of variation and heredity (thremmar 
tology), we find that since Darwin, and independently of 
his own work, there has been a more obvious progress tba.n 
in teleology. In the first place, the continued study of 
human population has thrown additional light on some of 
the questions involved, whilst the progress of microscopical 
research in the hands of Biitschli, Hertwig, Balfour, and 
August Weismann promises to give us a clear foundation 
as to the structural facts connected with the origin of the 
egg-cdl and sperm-cell and the process of fertilization. 

This is not the fitting place iu which to give a sketch of 
the doctrines and hypotheses of thremmatology. They 
may be gathered from Darwin’s writings, more especially 
the Ongin of Species and Animals and Plants under Pomes- 
Ucation.^ They relate to the causes of vanation in animals 
and plants, the laws of the transmission of parental char- 
acters, the share of each parent in the production of the char- 
acters of the ofepring, atavism, and the relations of yming 
to parents as to number, sex, nourishment, and protwtion. 

An important development of Darwin’s conclusions is 
actually in progress and deserves special notice here, as it 

* The reader is also referred to Eibot’s L'ESridiU, and the writings 
of Charles Darwin’s cousin, Francis Qalton. 
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is the most distinct advance in the department of biono' 
mics since Darwin’s own writings, and at the same time 
touches questions of fundamental interest. The matter 
strictly relates to the consideration of the “causes of varia- 
tion,” and is as follows 

V«ria- The fact of variation is a familiar one. No two animals, 
tion. 


from one another. Lamarck had put forward the hypo- 
thesis that structural alterations acquired by a parent in 
the course of its life are transmitted to the offspring, and 
that, as these structmal alterations are acquired % an 
nntrnfl] or plant in consequence of the direct action of the 
environment, the oflspring inheritmg them would as a 
consequence not unfrequently start with a greater fitness 
for those conditions than its parents started witL In its 
tnrn, being operated upon by the conditions of hfe, it would 
acquire a greater development of the same modification, 
which it would in turn transmit to its offspring. In the 
course of several generations, Lamarck argued, a structural 
alteration amounting to such difference as we call ^‘specific ” 
might be thus acquired. The familiar illustration of 
Lamarck’s hypothesis is that of the giraffe, whose long 
neck inighl^ he suggested, have been acquired by the 
efforts of a primitively short-necked race of herbivores, who 
stretched their necks to reach the foliage of trees in a tend 
where grass was deficient, the effort producing a distinct 
elongation in the neck of each generation, which was then 
transmitted to the next. This process is known as “direct 
adaptation j” and there is no doubt that such stmctui^ 
adaptations are acquired by an animal in the course of its 
life. Whether such acquii^ characters can be tiansnitted 
to the next generation is a separate question. It was not 
proved by Lamarck that they can be^ and, indeed, never 
has been proved by actual observation. Nevertheless it 
has been assumed, and also indirectly argued, that such 
acquired characters mu^ be transmitted. Darwin’s great 
merit was that he excluded from his theory of develop- 
ment any nece$mry assumption of the transmission of ac- 
quired characters. He pointed to the admitted feet of 
cong^tal vanation, and he showed that these variations 
to all intents and purposes have nothing to do with any 
characters acquired by the parents, but fue arbitrary and, 
Ohosesofao iof^^eak, non-significant. Their causes axe extremely 
ooogen- difikult to trace in detail, but it appem that they are 
iM Twi- Jajg4y to a “ sbftkipg up ” of the living matter which 
***“*• the fertilized germ or embryo-cell, by the pro- 

cess mixture in it of the substance of two cells, — the 
gorOre^ the sperm-cell,— -derived from two d&erent 
individuals. Other mechanical disturbances may asist in 
this productioii of <s)ngenital variation. Whatever its 
causes^ Darwin showed that it is all-important In some 
oases a pair of B.niTna,]fl produce ten million offspring, and 
in such a number a large range of congenital variation 
is pebble. Since on the avei^e only two of the young 
survive in the struggle for existence to take the p]^6 of 
their two parents, Ihere is a sdection out of the ten million 
young, none of which are exactly alike, and the selectiott is 
determined in nature by the survivid of the congenital 
variety which is fitt^ to the conditions of life. Hence 
^ere is no neceseky for an assumption of the peopetuation 
tRfans- of direct adaptations. The selection of the fortuitously 
^iortuitously, that is to say,, so far as the conditions of aur- 
vival are concerned) produced varieties is sufficient^ sinee it 
is asearfeined that ^ey will tend to transmit those char- 
fboters with which they themselves were bom, althongh it is 
not a^rtained that they could transmit characters acqidred 
bn the way through life. A simple illustration of the differ- 
ence is thiat a inan horn with four fingers only on his right J 


even of the same brood, are alike: whilst exhibiting a 
close similarity to their parents, they yet present differences, 
sometimes very marked differences, from their parents and 


hand is ascertained to be likely to transmit this peculiarity 
to some at least of his offspring , on the other hand, there is 
not the slightest ground for supposing that a man who has 
had one finger chopped ofii or has even lost his arm at any 
period of his life, will produce offspring who are defective 
in the slightest degree in regard to fingers, hand, or arm. 
Darwin himself, apparently influenced not merely by the 
consideration of certam classes of facts which seem to 
favour the Lamarckian hypothesis hut also by a respect 
for the general prejudice in its favour and for Mr Herbert 
Spencer’s authonty, was of the opinion that acquired 
characters are in some cases transmitted. It should be 
observed, however, that Darwm did not attribute an es- 
sential part to this Lamarckian hypothesis of the trans- 
mission of acquired characters, but expressly assigned to 
it an entirely subordinate importance. 

The new attitude which lias been taken since Darwin 
on this question is to ask for evidence of this asserted 
transmission of acquired characters. It is held ^ that the 
Darwinian doctrme of selection of fortuitous congenital 
variations is sufficient to account for all cases, that the 
Lamarckian hypothesis of transmission of acquired char- 
acters is not supported by experimental evidence, and that 
the latter should therefore be dismissed. Weismann has 
also ingeniously argued from the structure of the egg-cell 
and sperm-ceU, and from the way m which, and the period 
at which, they are derived m the course of the growth of 
the embryo from the egg — ^from the fertihxed egg-cell— 
that it is impossible (it would be better to say highly 
improbable) that an alteration in parental structure could 
produce any exactly representative change in the substance 
of the germ or sperm-cells. 

It does not seem improbable that the doctrine of organic 
evolution will thus become pure DarwiniBm and be entirely 
dissociated from the Lamarckiaii heresy. 

The one fact which the Lamarckians can produce in their 
favour is the account of experiments by Brown-S6quard, in 
which he produced epilepsy in guinea-pigs by section of 
the large nerves or spinal cord, and in the course of which 
he was led to believe that in a few rare instances the 
aridficially produced epilepsy was transmitted. This in- 
stance does not stand the test of criticism. It is not clear 
whether the guinea-pigs operated upon had or had not 
already a constitutional tendency to epilepsy, and it is not 
clear in what proportion of cases the suppos^ transmission 
took place, and whether any other disease accompamed it. 
On the other hand, the vast number of experiments in 
the cropping of the tails and ears of domestic animals, as 
well as of similar operations on man, are attended with 
negative results. No case of the transmission of the re- 
sults of an injury can be produced. Stories of tailless 
kittens, puppies, and calves, horn from parents one of 
whom had been thus injured, are abundant, hut they 
have hitherto entirely failed to stand before examination 

Experimental researches on this question are most 
urgently needed, but they are not provided for either in 
the morphographical or physiological laboratories of our 
universities. 

■Whilst simple evidence of the fact of the transmission 
of an acquired character is wantmg, the a priori arguments 
in its favour break down one after another when discussed. 
The very cases which are advanced as only to be explained 
on the Lamarckiaai ftesumption are found on examination 
and experiment to he better explained, or only to be ex- 
plained, by the Darwinian principle. Thus the occurrence 
of blind animals in caves and in the deep sea was a fact 
which Darwin himself regarded as best explained by the 
atrophy of the organ of vision in successive generations 
through the absence of light and consequent disuse, and 
^ Weismaao, Vmrbmg, ic., 1886. 
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the transmission (as Lamarck would have supposed) of a 
more and more weakened and structurally impaired eye 
to the oflfepring m successive generations, until the eye 
finally disappeared. But this instance is really fully ex- 
plained by the theory of natural selection acting on con- 
gemtal fortuitous variations Many animals are thus bom 
with distorted or defective eyes whose parents have not 
had their eyes submitted to any peculiar conditions. Sup- 
posing a number of some species of Arthropod or Fish to 
be swept mto a cavern or to be earned from less to greater 
depths m the sea, — those individuals with perfect eyes 
would follow the glimmer of light and eventually escape to 
the outer air or the shallower depths, leaving behind those 
with imperfect eyes to breed m the dark place. A natural 
selection would thus be effected. In every succeeding 
generation this would be the case, and even those with 
weak but stiU seeing eyes would in the course of time 
escape, until only a pure race of eyeless or blind animala 
would be left in the cavern or deep sea. Experiments and 
inquiries with regard to this subj ect are m progress , amongst 
those who have occupied themselves with it are August 
Weismann of Freiburg and E. B. Poulton of Oxford. 

Theory It has been argued that the elaborate structural adapts^ 
of trans- qJ nervous system which are the corporeal correla- 
mmon compheated instincts must have been slowly built 

Btincts Tip by the transmission to offepring of acquired experience, 
that is to say, of acquired bram structure. At &st sight 
it appears difficult to understand how the compheated 
senes of actions which are defimtely exhibited as so-called 
“instincts ” by a variety of animals can have been due to 
the selection of congemtal variations, or can be otherwise 
explained than by ihe transmission of habits acquired by 
the parent as the result of expenence, and contmuously 
elaborated and added to in successive generations. It is, 
however, to be noted, in the first place, that the imitation 
of the parent by the young possibly accounts for some 
part of these compheated actions, an(^ secondly, that there 
are cases in which curiously elaborate actions are performed 
by nninfialfl as a characteristic of the species, and as sub- 
serving the general advantage of the race or species, which, 
never^eless, can not be explained as resulting from the 
transmission of acquired experience, and must be supposed 
to be due to the natural selection of a fortuitously developed 
habit which, like fortuitous colour or form variation, 
happens to prove beneficial Mr Poulton has insisted 
upon the habits of “shamming dead” and the combined 
posturing and colour peculiarities of certain caterpillars 
(Lepidopterous larvae) which cause them to resemble dead 
twigs or similar surrounding objects The advantage to 
the animal of this imitation of surroundmg objects is that 
it escapes the pnrsmt of (say) a bird which would, were it 
not deceived by the r^emblance, attack and eat the cater- 
pillar. Now it is clear that preceding generations of cater- 
pillars cannot have acquired this habit of posturing by 
experience. Either the caterpillar postures and escapes, 
or it does not posture and is eaten ; it is not half eaten and 
allowed to profit by experience. We seem to be justified 
in assuming that there are many movements of stretching 
and posturmg possible to caterpillars, and that some cater- 
pillars had a congemtal fortuitous tendency to one position, 
some to another, and, finally, that among all the variety of 
habitual movements thus e^bited one has been sdected 
and perpetuated because it coincided with the necessary 
conditions of safety, since it happened to give the catei^illar 
an increased resemblance to a twig. 

The view that instinct is the hereditarily fixed result of 
habit derived from experience has hitherto dominated all 
inquiry into the subject, but we may now expect to see 
a renewed and careful study of animal mstincts carried 
out with the view of testing the applicability to each in- 


stance of the pure Darwinian theory without the aid of 
Lamarckism. 

The whole of this inqmry has special importance in 
reprd to mankind, since the great questions of influence 
of race and family as opposed to the influence of education 
are at issue. If pure Darwinism is to be accepted, then 
education has no value in directly affecting the mental or 
physical features of the race, but only in affecting those of 
the individual Were acquired characters really and fully 
transmitted, then every child bom would inherit the know- 
ledge of both its parents more or less completely, and from 
brrtii onwards would be able to add to its inhented stock, 
so that the progress of the race in mental acquirements 
would be prodigiously more rapid than it is. On the 
other hand, peculianties of mmd and body established in a 
mce or a family acquire increased sigt^cance, for they 
cannot begot rid of by training, but are bound to reappear 
if the stock which exhibits them is allowed to breed It 
seems that the laws of thremmatology may eventually 
give to mankind the most precise directions, not only as to 
how to improve the breeds of plants and animals, but as to 
how to improve the human stock It is not a little re- 
markable that the latest development of zoological science 
should favour that respect to breeding which is becoming 
less popular than it was, and should tend to modify the 
current estimate of the results of education. 

The relation of Darwinism to general philosophy and of Relation 
the history of zoology to philosophical doctnnes is one of soo- 
the most interesting chapters which might be written on , 
the subject of this article. It belongs, however, rather to fopijj., 
the history of philosophy than to that of zoology Undoubt- 
edly the conceptions of mankind at different periods of 
history with regard to cosmogony, and the relations of 
God, nature, and man, have had a very marked influence 
upon the study of zoology, just as in its turn the study of 
zoolo^ has reacted upon those conceptions. 

In this, as in other phases of mental development, the Develop 
ancient Greeks stand out in the most striking manner as of 
possessing what is sometimes called the modem spirit 
The doctrine of evolution is formulated in unmista^ble 
terms by Herachtus and other philosophers of antiquity. 

Not only so, but the direct examination of nature, includ- 
ing the various forms of animal life, was practised by 
Anstotle and his disciples m a spirit which, though not 
altogether free from prejudice, was yet far more like that 
whidi actuated the founders of the Koyal Society less than 
three hundred years ago than anything which was mani- 
fested in the two thousand years intervening between that 
date and the time of Alexander the Great. The study 
of Hiology in the Middle Ages was simply a fantastic 
commentary on Aristotle and tiie records of animals in the 
various books of the Bible, elaborated as part of a peculiar 
system of mystic philosophy, which has more analogy with 
the fetichism and totem worship of savage races than with 
any Greek or modem conceptions So far as philosophy 
affected the study of zoology m the beginnmg of the 
modern period, its influence was felt m the general accept- 
ance of what has been called the Miltonic cosmogony, — 
namely, that interpretation of the Mosaic writings which 
is set forth by the poet Milton, and of which the character- 
istic is the conception of the creation of existing things, 
including living things, nearly or just as they are, by a 
rapid succession of “^ts” delivered by an anthropo- 
morphic Creator. It was not until the end of the 18th 
century that Schelling (as quoted above) conceived that 
unity of nature and general law of development which is 
now called the doctrine of evolution. 

In England Erasmus Darwm {^(momia, published in 
i 1794-96), in France Lamarck [PhUoeophie Zoologigue, 
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1809) and Geofeoy >Saint-Hilaire {Principes de Philosophie 
Zoologiqiie^ 1830), and in Germany Oken (Lekrhuch der 
^atur-Philosophief 1809-11), Goethe (^wr JSatur TFiss- 
enscJi., Stuttgart, 1817), and Treviranus {Biologie, 1802-5) 
were the authors of more or less complete systems of a 
philosophy of nature in which hving things were regarded 
as the outcome of natural law, that is, of the same general 
processes which had produced the inanimate universe. 
The “Natur-philosophen,” as they were called in Ger- 
many, demand the fullest recognition and esteem. But, 
just in proportion as the ** Natur-phiiosophen ” failed to 
produce an immediate effect on the study of zoology by 
their theory of natural development, so was the doctrine 
of evolution itself deprived of completeness and of the 
most important demonstration of its laws by the long- 
continued delay in the final introduction of biology into 
the area of that doctrine. 

Darwin by his discovery of the mechanical principle of 
organic evolution, namely, the survival of the fittest in the 
struggle for existence completed the doctrine of evolution, 
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and gave it that unity and authority which was necessary 
m order that it should reform the whole range of philo- 
sophy. The detailed consequences of that new depart- 
ure in philosophy have yet to be worked out Its most 
important initial conception is the derivation of man by 
natural processes from ape-like ancestors, and ^e conse- 
quent derivation of his mental and moral quahties by the 
operation of struggle for existence and natural selection 
from the mental and moral quahties of animals Hot the 
least important of the studies thus initiated is that of the 
evolution of philosophy itself Zoology thus finahy arrives 
through Darwin at its crowning development . it touches 
and may even be said to comprise the history of man, socio- 
logy, and psychology, 

£iWioffrap7iy — Engelmann, BiblMheca Sidorvx-Naturaha, vol 
L, 1846 (being a list of the separate works and academical memoirs 
relating to zoology published between 1700 and 1846) , Cams and 
£ngi&lBi£LQii, Siblm ZooloQuxim Ii6ip3iCj 1861 (& similar list of works 
published between 1846 and 1861) , J. T Carus, ffcscft d. Zoologie, 
Slunich, 1872 : and L. Aga-ssiz, An Essay on Classificaiwn, London, 
1869. C®* ^ 


ZOROASTER, one of the great teachers of the East, 
the founder of what was the national religion of the Perso- 
Iranian people from the time of the Achaemenidm to the 
close of the Sasanian period. The name ^ZwpoaoTpiyr) is 
the Greek form of the old Iranian Zarathushira and the 
new Persian ZardvjsH\ it seems to mean “possessor of 
old camels.” 

Zoroaster was already famous in classical antiquity aa 
the founder of the widely renowned wisdom of the AbgL 
The later Greek writers place him with almost one consent 
in the east of Iran, and more particularly m Bactria. 
The name is not mentioned by Herodotus iu his sketch of 
the Medo-Persian religion (i. 131 sg.), hut it occurs in a 
fragment (29) of the earlier writer Xanthus, Plato calls 
Zoroaster the founder of the doctrine of the Magi and a 
son of Oromazes. Acjcording to Hermodoms, one of Plato's 
disciples, he was a Persian, the first Magian ; according to 
Kermippus^ a Bactrian; according to Trogos Pompeiu^ 
even king of the Bactrians and founder of tilie Magian art 
and knowledge of the stars j according to Diodorus, an 
Arian, that is, a native of east Iran, A few details as to 
his life are also given. Thu^ according to PUny, he 
laughed on the very day of his birth — a statement found 
also in the ZardueM-^dma — and for thirty years he hv^ 
in the wilderness upon cheese, Plutarch speaks of Ms 
intercourse with the deity and compares him with Lycurgus 
aeid Numa. Dio Chrysostom, Autarch's contempora^, 
declares that neitiber Homer nor Hesiod sang of the chariot 
and horses of Zeus so worthily as Zoroaster, oi whom the 
Persians that out of love to wisdom and righteousness 
he withdrew himself from men and lived in solitude upon 
a mountain. The mountain was burnt up, but Zoroaster 
escaped uniiyured and spoke to the multitude. Bis 
straggle with Semiramis seems to he an invention of 
Ctesiaa. Plutarch, drawing partly on Theopompus, speaks 
of bis religion in Ms Isis and Osiris (cc. 46 and 47). 

Anaent writers differ greatly as to Zoroaster’s date. 
Ctesias, as we have seen, makes him a contemporary of 
Semiramis. ^Hennippus; of Smyrna places him 5000 j&m 
before ^e Trojan War, Sauthus6000 years before Xerxes, 
Aristotle assigned him a similar antiquity. Agathias 
remarks 24) with perfect truth that it is no longer 
possil^e to determine with any certainty when he lived 
md legislated. “ The Persians,” he adds, “ say that Zoro- 
ister Kved under Hystaspes, but do not m^e it clear 
whether by this name they mean the father of Darius or 
mother Hystaspes, But, whatever may have been his 
|at% |te was their teacher and instructor in the Magian 


religion.” All classical antiquity, however, without a dis- 
sentient voice speaks of Zoroaster as an historical person 

He is nowhere mentioned in the cuneiform mscriptions 
of the Athcemenidae, although Danus and his successors 
were without doubt devoted adherents of Zoroastrianism. 
Veiy little value can be attached to the fabulous narratives 
concerning him in the later Persian and Paisee literature, 
the Skdh-ZAma and the ZardusTit-JUdina (13th century); 
and the information of the Pahlavi books is very scanty. 
The Zend-Avesta alone gives abundant details, which, in 
part at least, may be regarded as authentic. 

Beforo Tffoeeeding to compile from these a bnef dtefcch of the life 
and doctnue of Zoroaster it will be well that we Ehould first look 
at the question whether we ate entitled to r^rd him an hie- 
toiical i^racter at aJd. For Zoroaster too, Hke his great fellow- 
teacher Bnddho, has fallen under the ban of modem scepticism. 
According to Dannesteter and Eduard Meyer, the Parsee samt is a 
mere myth, a divinity mveated with human attributes, an mcaruation 
of the storm -god, who with his divme word, the thunder, comes 
down from heaven and smites the demona Darmesteter, however, 
has felled to realize suJBSciently the distmetion between the Zoroaster 
of the later Avesta and the Zoroaster of the Gfithfia. It cannot be 
denied that m the later Avesta, and still more in writing of more 
recent date, he is presented m a supernatural light and mvested 
with superhuman powers. At his appeanng eJI nature rejoices 
( YaM IS, 98) , he enters mto conflict iwth the demons and nds 
the earth of t^ir presence ( FosAi 17, 19) ; Satan approaches him 
as tempter to make nim renounce his faith ( Vd., 19, 6) The Zar- 
d«M-Edmtt is of miracles and miraculous deliverances wrought 
by Zoroaster. But it is quite otherwise in the GdthSs. 

The Odthds alone within the Avesta make any claim to be the 
ij^issima ledni of the prophet ; in the rest of that work they are 
put into Zoroaster’s oum month ( Tasna, 9, 1) and are expressly 
ailed “the Gftthas of the holy Zoroaster" {Yasm, 57, 8) The 
litanies of the Yaana, and the Tashts, refer to him as a personage 
belongmg to a remote antiqmty. The Yendidad also merely gives 
accounts of the dialogues between Onnuzd and Zoroaster. The 
GfithSs alone claim to he anthentic utterances of Zoroaster, lus 
genuine expresaiona in presence of the assembled church. 

THie jierson too of the Zoroaster whom we meet with in these 
Mams differs toto calo from the Zoroaster of the yonnger Avesta. 
He is the exact opposite of the miraculous personage of later legend, 
— a mere man, standing always on the solid ground of reality, i^ose 
only arms are trust in bis God and the protection of his powerful 
allies. And at times his position is preeanons enough. He whom 
we hear in the GathSa has had to face, not merely all forms of out- 
ward opposition and the unbelief and lukewarmness of adherents, 
but also the inward misgivings of his own heart as to the truth and 
final victory of his cause. At one tame hope, at another despond- 
ency, now assured confidence, now doubt and despair, here a 
firm faith in the speedy coming of the kingdom of heaven, there 
the thought of taking refuge by fliAt,— such, is the range of the 
emotions which find flierr immediate expression m these hymns- 
And the whole breathes such a genume originahty, all is psycho* 
loapcaBy so accurate and just, the earliest beginnings of the new 
reli^ous movement, the chil^ood of a nOw community of faith, 
are refiect^d so naturally in them all, that it is impossible for 
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a moment to think of a later penod of composition by a priesthood 
whom we know to have been devoid of any historical sense, and 
mcapable of reconstructing for themselves the spintual conditions 
under which Zoroaster hvecL As soon as the position has been 
fully mastered — that m the GrS,th&a we have firm nistoncal giunnd 
on which Zoroaster and his surroundings may rest, that here we 
have the beginnings of the Zoroastnan religion — then it becomes 
impossible to answer otherwise than affirmatively every general 
question as to the historical character of Zoroastei On the other 
hand, we must not expect too much from the Gathas in the way of 
definite detaiL They give no historical account of the life and teach- 
ing of their prophet, hut rather are, so to say, versus memm-dles, which 
recapitulate the mam points of mterest, often agam in an udlusive 
way It must be remembered too that their extent is but lunited. 

As to the birthplace of Zoroaster the Avesta is silent. 
In later tradition two places contended for this honour . 
the older and more widely spread story made him a native 
of E,ai (Ehagae) in Media, another of SMz, the capital of 
Atropatene, also in Media It is hard to decide whether 
both traditions rest merely upon priestly pretensions of a 
later date or whether one of ^em is not perhaps authentic 
According to Yas/m^ 19, 18, the ‘'zarathushtrotema” or 
supreme head of the Zoroastrian priesthood had at a later 
(Median or Sasanian ?) time his residence m Rhagse. But 
there is a passage in even the Gfi,thfis (Ti, 63, 9) which 
seems to contain a lurking allusion to Rhagse , unfortu- 
nately, however, both text and meaning are uncertain. 
However this may be, the activity of Zoroaster as a teacher 
is certainly to be placed in the east of Iran. On this 
point also the Gfithfis say nothing The later Avesta names, 
as the locality of his ^vent, “Airyanem va^A,” a quite 
fabulous country, which, according to FcZ , 1, 3 and 7, was 
not identified with Bactna. He taught under the reign 
of a ruler named Vishtfispa (later Gushtfisp, the Greek 
Hystaspes), with whom and with whose court he stood in 
close and friendly relations. This Yishtfispa must be care- 
fully distinguished from Hystaspes the father of Danus 
Accordmg to the epic legend, Vlshtfispa was king of Bactria 
Already m the later Avesta he has become a h^ mythical 
figure, the last m the series of heroes of east Iranian legend, 
in the arrangement of which series priestly influence is 
unmistakably evident. He stands at the meeting-pomt 
between the old world and the new era which begins with 
Zoroaster. In the G^thfis he appears as a quite historical 
personage ; it is essentially to his power and good example 
that the prophet is indebted for his success In Tasraa, 
63, 2, he is spoken of as a pioneer of the doctrine revealed 
by Ormuzd. In the relation between Zoroaster and Y£ah- 
tfispa already hes the germ of the state church which after- 
wards became so completely subservient to the interests of 
the dynasty and sought its protection from it. 

Among the grandees of the court of Ylshtfispa mention 
is made of two brothers Frashaoshtra and Jkmfispaj the 
latter, according to the later legend, was the minister of 
Yishttepa. Zoroaster was nearly related to both ; his wife 
Hvdvi seems to have been their sister, and the husband of 
her daughter, Pourucista, was a son of Jfi.m&spa. Apart 
from this connexion, the new prophet relies especially 
upon his own kmdred (^vaMusti) and their followers {airy- 
aman). His first disciple, Maidhyfiimftongha^ was a rela- 
taon ; his father was, accordmg to the later Avesta, Ponm- 
shaspa, hiS great-grandfather Ha^cataspa, and the ancestor 
of the whole family Spitama, for which reason Zarathushtra 
usually bears this surname His sons and daughters are 
repeatedly spoken of His death is, for reasons easily 
iutelhgible, nowhere mentioned in the Avesta , in the 
Mdriia he is said to have been murdered at the altar hy the 
Turanians m the storming of Balkh. 

We are quite in the dark as to the date of Zoroaster • 
King Yishtfiapa has no place in any historical chronology, 
and the Gfiithlts give no hint on the subject But at ^y 
rate he must have lived long be'ore Cyrus, by whose time 


the new religion had already become established in western 
Iran (Hic Damasc , fr. 66) Duncker places him about the 
year 1000 n.c. Merely conjectural also is the opinion once 
orally expressed by Gutschmid that Zoroaster may have 
been a contemporary of Moses, thus belonging, according 
to Gutschmid’s view, to about the 14th century b.c , — a 
penod of great religious activity throughout western Asia. 

It was a new religion that Zoroaster taught. This must 
not, however, be taken as meanmg that everything he taught 
came, so to say, out of his own head. His doctrine was a 
product of the time, and had its roots in the nature and 
history of the people to which he belonged. Usually he is 
spoken of as a reformer of the old Iranian faith. But in 
order to be sure of this it would he necessary first to know 
something about the nature of that faith as it existed 
before he arose Was it still essentially the same as that 
of the nearly-allied ancient Hindus, as found in the Big- 
Yeda% To this question no distinct answer is forthcom- 
ing ; we are ignorant as to how far the way had been pre- 
par^ for Zoroastrianism or how far it was wholly new. 
But still there is room for conjecture as to what it was 
that gave the prophet the first impulse and occasion for 
his work 

The most striking difference between Zoroaster’s doctrine 
of God and the old rehgion of India hes in this, that, while 
in the Avesta the evil spirits are called da^m (Modem 
Persian dtv\ the Aryans of India, on the other hand, in 
common with the Italians, Celts, and Letts, gave the name 
of d&va to their good spirits, the spirits of hght. An 
alternative designation for deity in the Rig- Veda is asura. 
In the more recent hymns of the Rig-Yeda and m later 
India, on the other hand, only evil spirits are understood 
by asurdSf while in Iran the corresponding word ahm'a 
was, and ever has contmued to he, the designation of God 
the Lord, especially of the supreme God, with the epithet 
of Mdiddo (the Wise). Thus ahura-da^va^ d&m-asura in 
Zoroastnan and m later Brahman theology are in their 
meanings exactly opposed. This difference no one has as 
yet saf^actonly accounted for, and yet it supplies the 
key to the doctrine of Zoroaster. 

The difference proceeded from an old distinction between 
the ideas deva and asura. An onginal ideal difference, 
a different conception of god associated with the two 
words, grew m the two lands mto a sharp antithesis, a 
formal conflict, but in opposite senses. In India the 
development still admits of bemg traced. In the older 
Rig-Yeda the difference is latent. Here a god is spoken of 
as dMi, but not every d^ is an aswra. Ami a is some- 
thmg which is attributed only to certain particular gods 
as a special attribute notably to Yaruna, though also to 
others, such as India, but only by the so-called “ katheno- 
theism ” of the Yedic religion. On the other hand, it is 
expressly stated that in the case of Indra the dignity of an 
asura was only a conferred one {Big-Y , 6, 10, 2). In Rtg- 
Yeda^ 4, 42 Yaruna clflima as against Lidra the priority in 
the asura dignity. This hymn, like 10, 124, is of import- 
ance for the whole question. The contrast there implied 
between Yaruna and Indra, the rivalry between them as 
to whidi is the greater, comes to light sometimes more 
strongly, sometimes less so, throughout the entire Rig- 
Yeda. The contrast is really m other terms the old con- 
trast between asura and deva, between a more spiritualistic 
and a more materialistic conception of deity, Asura is 
ethically the higher conception, deva the lower: deva is the 
vulgar notion of God, asiera is theosophic. The super- 
sensuous figure of Yaruna is the "type of an asiera, the 
sensuous figure of Indra the lype of a deva. In the Rig- 
YeRa, Yaruna, the old kmg of the gods, is going down, 
while Indra, the popular national god, is in the ascendant 
Along with Yaruna, but in a still higher d^ee, the very 
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conception of asura goes down] it becomes tinmodern, 
obsolete, and acquires an undesirable flavour. The asuras 
thus come to form a distinct group of celestial beings men- 
tioned along vdth the devas {A.-V., 10, 10, 26) ; they become 
in rank inferior to the deivis (A.-V, 6, 86, 3) and receive the 
designation of asurd adevds — (wiras that are no devas j 
and from this it is but a short step to the “ asuras that 
are opposed to the gods.” 

The old contrast between asura and deva was wrought 
out and accentuated quite differently on Iranian soil. 
While in India the entire revolution took place in a blood- 
less manner wholly within the realm of ideas, the old 
antithesis led to an open quarrel among the Aryans of Iran. 
In the background of the picture of Zoroaster’s times set 
before us in the G^th&s we see the people divided 
between two opposing and hostile cults, the watchwords of 
which are aAura on one hand and daiva on the other. 
How it is tiiat matters had come to this pass remains 
obscure, for we have no source of information to take us 
further back. The opposing parties are not separated by 
distance in space or by differing nationality, but occur side 
by side, “Hard by the believer in akura dwells the 
worshipper of the complains Zoroaster. The en- 

tire people seems broken up by the religious dififereuce. 

It is difficult to focus the scattered references m the 
Gathils BO as to obtain a clear picture of the time. Only 
this much is clear, that in Zoroaster’s day not two cults only 
but two stages of culture are struggling for the mastery. 
The ohura worahippers represent the lugher phase] they 
are breeders of cattle, and the care of the cow is to them a 
sacred duty. The worshippers of tbe da^ms maltreat the 
animal and slaughter it in their sacriflim We perceive 
that the higher ethical tendency of the old asura faith is 
prodncmg its effects in the hi^er degree of culture of the 
believers in Ahura, while the worshippers of the cZofoos 
stand on a lower gmde. 

It is to this period of religious ferment that Zoroaster’s 
appearance on the scene belongs. It is not he who has 
evoked this rel^ous conflict of parties, as' the common 
assumption is, and just as little is it he who in Ahum, 
with Ike epithet of Hazd&o offers a new god to his people. 
He strikes decisively into the existing struggle, mounts to 
the position of spiritual leader of the ahiera party and 
makes the battle a victory. As souaiA (Indian for so 
he calls himself, the first in rank of the old Acyan prieste^ 
he bad all the greater opportunity to make his views 
known in matters of religion. Mankind had been biox^ht 
face to face with, a criti<^ choice, that of electing between 
two radical]^ opposed confeasious of faith, without having 
any dearness as to the lasting consequences of the 
nKHnentous step. Ho determines to save them, to lead 
them to a right choice, for he sees further than they, and 
believes himself to be initiated into the secrets of the god- 
head and of the life to come. What the other party 
worahip as gods under the name of daiva are in re^ty 
powers by whom unwitting mankind are led to their 
destruction, — evil powers, f^e gods, devils. Such is the 
position from whidi all his teacffing starts; and thus the 
change m the conception of doAva was a natural develop- 
ment, From tha doAms proceeds all the evil in the world. 
But his speculation does not stop here. The doAms them- 
selves anon become manifest to him as being but the instru- 
ments of a higher principle, called by him for the moat 
part t>TVQ (falwliood, deception), and more rarely Am^i 
Mcmyu^ mfc is the q)irit enemy, Ahrimau. This Ahri- 
man or evil principle is the most characteristic product of 
Zbroastmn speculation. From the schism or religious 
dualism of .his time he derived the idea of that dualistic 
^Wheme of Ike universe which has impressed its diaracter 
tipou'^the whole the religion called by his name. 


ZOROASTBIAN DoCTEINE. 

The fundamental idea of the Zoroastnan creed Is dnalistio At 
the beguimng of thinra there existed tiro spints — ^AhurO Mazdfto 
(Ormuzd) and Angrd Mau^sh (Ahninan) — who represented good 
and evil \yama, SO, 8) The existence of enl m the world is thus 
presupposed from all eternity. Both spirits possess creative power, 
which manifests itself m the one positively and m the other nega- 
tively. Ormnzd is light and life and all that is pure and good, — 
m the ethical world law, order, and truth ; his antithesis is dark- 
ness, filth, deatk, all that is evu in the world, lawlessness, and hes. 
When ■&e two are moken of as yima (“a pair”), this is not to be 
interpreted as meaning that they are twins : ^ it simply denotes a 
duality, an opposed couple, a dvaiidva. The two spints had until 
then counterbalanced one another The ultimate tnumph of the 
good spirit IS an ethical demand of tha religious consciousness and 
the quintessence of Zoroaster’s revelation 
The evfl spirit with his wicked hosts appears in the Crdthfts much 
less endowed with the attnbutes of personality than does Ahura 
Mazda. Within the world of the good Ormnzd is Lord and 
God alona In this sense Zoroastrianism is often referred to as the 
faith of Ormnzd or as Mazdaism. Ormuzd in hia exalted majesty 
IS the ideal figure of an Onental kmg. Of other gods beside him 
the doctrine of the G&thls knows nothing The natural and 
aymbolical gods of the popular bdief have no place in it. Yet 
Onnuzd is not alone in ms doings and conflicts, hut has m con- 
junction with himself a number of genn — for the most part per- 
sonffications of ethical ideas These are his creatures, his iostim- 
men^ servants, and assistants, hie the min isters of an autocratic 
sovere^ They are comprehended under the genertd name of 
cTnas^aapenid (‘'immortal holy ones") and are the prototypes of 
the seven amAaspards of a later date These axe — (1) Ashem, 
afterwards Ashem Yahishtem (Plutarch’s corraf^nding to 

all that 13 true, good, and right, — ^ideas practically identical for 
Zoroaster, and emhodiment of all that is true, good, and nght> 
upnght law and rule; (2) Yohn Man6 good sense, %e., 

the good principle, the idea of the good, th^nnciple that works in 
man indibing him to what is good , (3) Ansliatnrem, afterwards 
Khshathrem YsMm (rfvo/4io), the power and kingdom of Ormuzd, 
which have subsisted from the first but not in integral completeness, 
the evil having crept in like the tares among the wheat . the time 
is yet to come when it rfudl be ftilly manifested in all its unclouded 
majesty ; (4) Armaati (ov^), or the romt of docility and obedience, 
spoken of as daamhter of Ormuzd and regarded as having her abode 
Tqioa the earth j (6) Haurvaifit(wXoCTes), perfection: (6)inieretatfit, 
immortality. Ollier ministering angels are Glush Tashan (“the 
creator of the cow”), GSush Urvan (“the genius and defender of 
ammala”), and the holy spirit of Ormuzd, often thought of as having 

S isonal existence. Of tiie elements fire alone ( the son of Ahura 
azda ") receives personification and figures as Ins ally. 

As soon as the two at first absolutely separate spints (comp. 
Bundahish, 1, i) encounter one another, their creative activity and 
at the same time their permanent conflict begin. The history of 
this conflict is the history of the world. A great cleft runs right 
through the world : all creation divides iteeS into that which is 
Ahuxas tmd that which is Ahnman’s. Not that the two spirits 
ear^ on the struggle in person ; th^ leave it to be fought out by 
their re^ective creations and creati^ which they send into tiie 
field, nke field of battle is the present world. 

In the centre of battle is man , his soul is the object of the war. 
Man m a creation of Ormuzd, who therefore has the nght to call 
him to account But Ormuzd created him ftee iu hia detennina- 
tions and in his actions, wherefore he is accessible to the influences 
of the evil powers. This fi^eedom of the will is clearly expressed in 
Tcma, 31, 11 j “Since thou, 0 Mazda, didst at the first create our 
being and our souls iu accordance with thy mind, and didst create 
our understanding and our life together mth the body, and works 
and words in which man according to his own will can frame his 
confession, tha liar and the truth-speaker alike lay hold of the word, 
the knowing and the ignorant each after his own heart and under- 
standing Annaiti searches, following thy spirit, where errors are 
found.” Man takes part in this conflict by all Ms life and activity 
in the world. By a time confession of faith, by every good deed, 
by continually keeping pure his body and his soul, he finpairs the 

E r of Satan and strengthens the might of goodness, and estab- 
i a claim for reward upon Onnuzd , by a false confession, by 
every evil deed and defilement, he increases the evil and renders 
service to Satan, 

The life of man falls into two parts,— its earthly portion, and 
that which is lived beyond the grave. The lot assigned to him 
after deatii is the result and consequence of Ms Me upon earth. 
No religion has so clearly grasped the ideas of guilt and. of merit 
On the works of men here below a strict reckoning 'wiU be held in 

^ Later sects sought to rise ftom the dualism to a higher unity. 
Thus the Zarvanites ropre8ente<!t Ormuzd. and Ahrima-Ti as twin sons 
proceeding iBrom the fimdamentei principle of all, Zrvana Akaxena, or 
HTnitTiwg tmts. 
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heaven (according to later representations by Kashnu and Mithra) 
All thoughts, words, and deeds of each are entered m the book as 
separate items {ddthra, Y, 31, 14 , Vend , 19, 27), all the evil works 
as debts {leJi/udd), Wicked actions cannot be undone, but in the 
heavenly account can be counterbalanced by a surplus of good 
works. It IS only m this sense that an evQ deed can oe atoned for 
by a good one. Of a remission of sms the doctrine of Zoroaster 
knows nothing After death the soul amves at &e anmto p^c- 
tush or accountant’s bndge over which lies the way to heaven. Here 
the statement of his life account is made out if he has a bnlawng 
of good works m his &vour, he passes forthwith into paradise 
{Gar6 demdna) and the blessed hfe. If his evil works outweigh 
his good he falla finally under the power of Satan, and the pams of 
hell are his portion for ever. Should the evil and the good be 
e(iuaUy balanced, the soul passes into an intermediate stage of 
existence (the Eamistakdns of the Pahlan books) and his firm-l 
lot IS not decided until the last judgment This court of reckoning, 
the jvdvAum paHuulart, is called dha. The course of inexorable 
law cannot be turned aside by any sacnfice or ofiTenng, nor yet even 
by the free grace of God. 

But man has been smitten with blmdness and ignorance he 
knows neither the eternal law nor the things whimi await blm 
after death. He allows hunaalf only too easily to be ensnared by 
the craft of the evil powers who seek to rum his future existence. 
He worships and serves fidse gods, bemg unable to diatmgmaTi 
between truth and lies. Therefore it is that Ormuzd in his grace 
determined to open the eyes of mankind by sending a prophet to 
lead them by the right way, the way of salvatioiL According to 
later legend {Vd,% 1), Ormuzd at first wished to entrust this task 
to Yima (Jemshid), the ideal of an Iranian king But Yuna, the 
secular man, felt himself unfitted for it and declmed it He con- 
tented himself therefore with estabhshmg in his ptuadise {vara) a 
heavenly kmgdom m miniature, to serve at the same tune as a 
pattern for the heavenly kingdom that was to come Zoroaster 
at last, as being a imintual man, was found fit for the mission 
Zoroas^r experienced within himself the inward call to seek the 
amelioration of monkmd and their dehverance from everlasting rum, 
and regarded this mward impulse, mtensified as it was by means of 
dreams and visions, as hemg the call addressed to him by God 
Himself. Like Mohammed after him he often speaks of his con- 
versations with God. He calls himself most frequently rruintTwan 
(“ prophet”), ratu (“ spmtnal authority ”), and aaashyanE (meaning 
“he who will deliver,” that la to say, when men come to be jud^d 
according to their deeds). 

The full contents of his dogmatic and ethical teaching we can- 
not gather from the Gftthfis. He speaks for the most pa^ only in 
general references of the divine commands and of g^ and evd 
works. Among ibe former those most inculcated are renunciation 
of Satan, adoration of Ormuzd, purity of soul and body, and care 
of the cow We learn little otherwise regarding the practices con- 
nected with his doctrines. A ceremonisl worship is hardly men- 
tioned He spetiks more m the character of prophet than m that of 
lawgiver. The contents of the G&thfis are essentially eschatological 
Eevelations concerning the last things and the future lofv whether 
bliss or woe, of human souls, promises for true behevers, thxeaten- 
mgs for nusbehevers, his firm confidence as to the future triumph of 
the good — such are the themes contmually dwelt on with endless 
variations. 

It was not without speoud reason, Zoroaster believed, that the 
calling of a prophet should have taken place precisBly when it did. 
It was, he held, the final appeal of Ormuzd to mankind at large. 
Iske Jolm the Baptist and the Apostles of Jesus, Zoroaster also 
believed that the fulness of time was near, that the kingdom of 
heaven was at hand. Through the whole of the Gfithfts runs the 
pious hope that the end of the present world is not far off _ He 
himself hopes along with bis followers to live to see the decisive 
turn of things, the dawn of the new and better seen. Ormuzd will 
summon togeiber all his powers for a final decisive struggle and 
break the power of evil for ever ; by his help the faithful willachieve 
the victory over their detested enemies, the daim worshippers, and 
render them powerless. Thereupon Ormuzd will hold a jvdieium, 
UTvimrsaU upon all mankmd and judge stnctly according 

to justice, jiunish the wicked, and assign to the good the hoped-for 
reward. &tan will be oast, along with all those who have been 
delivered over to him to suffer the pains of heU, into the abyss, 
where he wiU. thenceforward lie powerless. Forthwith begins the 
one undivided kingdom of God m heaven and on earth. _ This is 
called, sometimes the good kingdom, sometimes simply the kingdom 
Here the sun will for ever shine, and all the pious and faithful w^ 
live a happy life, that no evil power can disturb, in the feUowship 
of Ormuzd and his angels for ever 

Zoroaster’s teachings show him to have been a m^ 6f a highly 
speculative turn, faitbful, however, with all his onginabty, to the 
Iranian national dhsracter With zeal for the faith, and boldness 
ft-nH energy, he comhmed diplomatic skill m his dealings with his 
exalted protectors. Hi** thinking is consecutive, sdf-restrained, 
practical, devoid on the whole of *5l that might be called fantastic 


and excessive His form of expression is tangible and concrete 
His system is constructed on a clearly conceived plan. 

HiMory and Later Deeelopment of Zoroastrianism — For the great 
mass of the people Zoroaster’s doctrme was too abstract and spirit- 
nalistic Popular faith instinctively and naturally turns to con- 
crete plastic forms of godhead borrowed from surrounding nature, 
and thus it came to pass that a number of the old Aryan divinities, 
whom the new teaching had driven into the background, were ogam 
restored to their former rank, — especially Mithra, the sun-god. 
Besides him, m the younger Avesta, Anfihita (AnSitis), the goddess 
of the waters, Tishtiya (Smus), and other heavenly bodies are in- 
voked with special preference. The GSthila know nothing of a new 
belief which afterwards arose m the fravashi, or gnardian angels of 
the faithiul FravasJii properly means “ eonfesmon of faith,” and 
when personified comes to be regarded as a protecting spirit. Un- 
believers have no/ravaski. 

On the basis of the new teaching arose a widely spread priesthood 
{dthravand) who systematized the doctnnes, or^nized and earned 
on the worship, ana laid down the mmutely elatorated laws for the 
punfymg and keepi^ pure of soul and body which are met with 
m the vendidad. To the last-named belong m particular the 
numerous ablutions, bodily chastisements, love of truth, agnculture, 
protection of useful animals, as dogs and cattle, the destruction of 
noxious animals, and the prohibition either to bum or to buiy the 
dead In the worship the drmk prepared from the haoma (Indian 
SQTna) plant had a prominent place. The last thmgs and the end 
of the world are relegated to the close of a long penod of time (3000 
years after Zoroaster), when a new Saoshyant is to be bom of the 
seed of Zoroaster, the dead are to come to life, and a new incor- 
ruptible world to begm. 

lb.e religion of Zoroaster, broadly speaking, never spread beyond 


Tb.e religion of Zoroaster, broadly speakmft never spread beyond 
the limits of Iran, althongh some isolated Turanian stems can be 
reckoned among those who profess it From the East it doubtless 
passed in the first instance mto Media and thence mto Persia proper 
(comp Peesia, vol. xviiL p 664). In the Persians of Herodotus’s 
time we still see the new proselytes who have mdeed accepted the 
creed, but not yet without reserve all the religious usages which 
accompany it, and least of all those which mn completely counter 
to sacred and immemorial traditions of their time-honoured customs. 
According to Herodotus (l 140), they still refrained from exposing, 
at least from openly exposing, tiieir dead to dogs and vulturea, but 
continued to bury them. Tms was practised by the Magi only, that 
IS, by the priesthood, in confonmiy with the pneatly laws. The 
Persians, however, m^e so far a concession to their adopted rebgion 
that they enveloped their dead bodies in wax, so that the earth 
might not be defiled. 

After the fidl of the Achsemenidse (831 B.o.) Zoroastrianism lost 
greatly m power and digmty. It was subsequently rehahihtated, 
however, by the Sasanians, under whom it reached its highest 
prosperity. Protected by this dynasty, the priesthood developed 
mto a completely organized state churen, which was able to employ 
the power of the state in enforcing stnet compliance with the re- 
coils law-book hitherto enjomed by their tmaided efforts only, 
ime formation of sects was at this ^liod not mfrMuent (comp. 
Manicbusjbm) The Mohammedsn invasion (686), with the terrible 
persecntionB of the following centimes, was the death-blow of 
Zoroastrianism. In Persia itself only a few followers of Zoroaster 
are now found (in Kirman and Yazd). The Fausbes (j.r ) in and 
around Bombay hold by Zoroaster as their prophet and by the 
ancient religious usages, hut their doctnne has reached the stage 
of a pure monotheism 

Literaiure.—Bee under Zend-Atssta; also VlndlBchmann, Zoroaatriache 
Siudien, Berlin, 1368. (K- G ) 

ZOSIMUS, a Greek historical writer, held public ofSce 
(Photius describes bun as comes efc exadvocatus fisci ”) 
at Constantinople some time in the first half of the 6th 
century. His Sistory, which is maiuly a compilation from 
previous authors (Herennius Dexippus, Eunapius, Olympio- 
donm), consists of six books : the first sketches very briefly 
the history of the early emperors from Angustus to Dio- 
cletian (305), the second, third, and fourth deal more 
copionaly with the period from the accession of Conatantiua 
and Galerius to the death of Theodosius; the fifth and 
Bifth cover the period between 395 and 410. The work 
is apparently unfinished. The style is characterized by 
Photius as concise, clear, and pure. The historian^ object 
was to account for the declme of the Homan empire from 


the pagan point of view, and in this undertaMng he has at 
various points treated the Christians with some unfairness. 

A Latin version of the Etstom was pnhli^ed by LeunclavinB in 
1676 (Basel, fol.), and in 1681 H. Stephanus added ihe Greek text 
of the first two books to his edition of Herodian, All the six boo^ 
were published by Sylbnrgius in voL ui. of his LUmanx Sistoria 
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Senptores Otski ifinorcs (Frankfort, 1B90). fheie Ixave been severaa 
Bubseqaent editions • that of Eeitemeier (Leipsic, 1784) -was re- 
edited by Bekker for ITiebubx's Gwi^m Sonptcfnir>x Bi9tQrm By- 
za-ntiim (Bonn, 1837). Zosimus was translated into French by 
Consin in 1678 ; into English, anonymously, in 1684 , and into 
German by Seybold and Heyler m 1804-5 
ZOSIMUS, bishop of Rome from 18th March 417 to 
25th December 418, succeeded Irmocent L and was fol- 
lowed by Boniface t For Ms attitude in the Pelagian 
controyersy, see PjELAorua (voL rviii. p. 472). He took a ! 
decided part in the protracted dispute in Gaul as to the 
jurisdiction of the see of Arles over that of Vienne, giving 
energetic decisions in favour of the former, but without 
aettl^ the controvert. 

ZOSTEROPS,^ ori^nally the scientific name of a genus 
of birds founded by Vigors and Horsfield (Trans. Linn. 
Society i XV. p. 235) on an Australian species c^ed by 
them Z. dorsalis^ but subsequently shown to be identicM 
with the Ccrthw, cssrulescens, and also with the Syhm 
lateralis^ previously described by Latham, Latterly the 
Tifl.Tnq hflfl been Ax^kcized in the same sense, and, whether 
as a scientific or a vernacular term, apphed to a great 
number of species^ of little birds whitfii inhabit for the 
most part the tropical districts of the Old J^orld, from 
Africa to most of the islands in the Indian and Pacific 
Oceans, And northwards in Asia through India and China 
to Amurland and Japan. 

The birds of this group are mostly of unpretendiiig appearance, 
the plumage above being generally either mouse-coloured or greenish 
olive j but some are anciently varied by the white or bright yellow 
of their throaty breast, or lower parts, and several have the flanks of 
a more or less lively bay. It la remarkable that several i s land s 
are inhabited by two perfectly distinct species, one belonging to the 
brcwn and iha other to the gre®n aeotian, the former being wholly 
insular. The greater number of species seem to be confined to mimle 
talftnria^ often of Very HTTiftll area, bat others have a very wide dis- 
tribution, much interest has been exdted by the undoubted fiict 
that the type-speciaa, Z cesralesaaia, has of late years largely ex- 
tended its rangft. First described from H^ew South "Wales, where it 
is very plenhml, it had been long known to inhabit all the eaistem 
part of Australia, In 1856 it was noticed by naturalists as occur- 
ring in the South Island of Ifew Zealand, when it became known 
to me Maorias by a name aignifying “ Stranger,” and to the English 
settlers as the “Blight-biiu,”* from its clearing the fruit-trees of 
a blight by which Siey had lately been afifeot^ It soon after 
appeared in the Korih Mundj where it speedily became common, 
and it bos thence not only spr^ to the Chatham Islands, but^ as 
Sir "Walter BnHer states (Simfe Jf. Zealand, ed. 2, i p. 79), it has 
been met with in considarable numbers 800 miles land, as 
thou^ in search of new countries to colonize. Yet this author be- 
lieves it to be indigenous to the west coast of the South Island, and 
Stt James Hector joins in that opinion. If ihey he lighii itm, 
howayer, ptotty certain that until the year befone mention^ it must 
have be^ coifined to an extremely smU district, and the only 
aaaigUAbto cause of its spreading so rapidly, when it did extend ito | 
ttaigaf is that of a large surplus population unable to find a liTing at 
home. It is known to propagate at a high rate of incite, and at , 
tfrues numhers have been, round deal, apparentiy for want of food 
In any case it is obvious that this l^st^ps must be a compara- 
tively modem settler in New ZMland.* 

All the spedes of Zosterops are sociable, consort^ in large 
Qook^ wh»^ only separate on the approach of the pairing season. 
They build nests, described as being variously placed — sometimes 
sas^ded from a horizontal fork and sometbnes fixed in an upright 
motoh— and lay (so fee as is known) pale blue, spofieas eggs, thereby 
differing whoEy from sevaral of the groups of birds to which they 
have h^ thought allied. Though mainly inseetlvorons, the biras 
of this ganns wnl eat fruits of various kinds and in such quantities 

^ ^ Tbss dffitmtion fe and <S^, whence the word should ha 

Wju^nnoed- all the vowels long. The aHusion is to the ring of 
iMfe nfimd tho eyes, which is very conspicuous in many species. 

' ^ m iStarpe {(M B. Brit. Musam, ix pp 148.203) ad- 

ibfeted€&f Eiie^ 3 man whirii he had not been able to ezonune. 

♦ By moat Englisb.speakMig people in varwus parts of the world 
tha larevaloat species of, JSoskr(^ is commonly csll^ “ "White-eye or 
''SaVer-eye " the feature before menrioned. 

* Sir W, Buller tsajs lliat ha and Mr Cfotdd ware able to pick out 
New-Zealand examples from a series otherwise made up of Anatraliaa 
specimens. Hence it would seem as tf a sQJght amount of difrermiti- 
ation had been set up ; but the variation would doubtless have been 
greater had the species bean, an ancient colomsL 
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as to be at tones injurious. The habits of Z. cxruleseens have been 
well desenbed hy Sir W. Bnller (ut supra), and those of a species 
peculiar to Ceylon, Z. eeylonensis, by Col. Legge (J? Geylffn, p 686), 
while those of the widely-rangmg Indian Z. palpebrom and of the 
South-African Z. capensts have been saccmotly treated by Jerdon 
(B India, li p. 266) and Mr Layard {B. South Afnea, p 116) re- 
spectively. 

It IS a remarkable and, if capable of explanation, would doubtless 
be an mstmotive foot that the largest known species of the genus, 
Z. albigulctns, measuring nearly 6 inches m length, is confined to 
so small a spot as Norfolk Idand, where also another, Z tenui- 
ros^ns, not much less in size, occurs , while a third, of mtermediata 
stature, Z. strenua, inhabits the stdl smaller Lord Howe’s Island 
A fourth, Z. vatenna, but little inferior on bulk, is found on one of tha 
New Hehndes , but^ after these giants of then kind, the rest faE 
off considerably, being from one-fifth to one-third less m length, 
fttid aome of the smaller species hardly exceed inches from end. 
to end. 

The aflSnities of the genus Zosterops are hy no means 
clear. Placed by some writers, zf not syatematists, with 
tilie ParidsB (cf TrEMOusB), by others among the Meli- 
pha^idse, (cf. Hoistby-Eateer), and agaoa by others with the 
Mectannvida {cf. Sunbibd), the structure of the tongue, as 
shown, by Dr (^adow {Proc. Zool. Society, 1883, pp. 63, 
68, pL xvL fig. 2), entirely removes it from the first and 
third, and from most of the forms generally included among 
the second. On the whole it seems safest to regard the 
genus, at least provisionally, as the type of a distinct 
Pamily — Zosteropidts — as Families go among Passerine 
birds; but, whether the Australian genera Mel^reptus and 
Plectrorkamphus (otherwise Pleairorhyncha) should be in- 
cluded under that heading, as has been done, remains 
to be proved, and in the meanwhile may be reasonably 
doubted. . (a. n.) 

20U0H, RrcHAED (c. 1690-1661), a distinguished 
writer on civil and international law, was bom at Anstey, 
Wiltdiira, about the year 1590. He was educated at 
Winchester and afterwards at Oxford, where he became 
a fellow of New College in 1609. In 1613 he published 
a poem entitled The Love, or Passctyes of Cosmography, 
whidi he dedicated to his relative Edward, Lord Zouch, 
warden of the Cinque Ports. He was admitted at Doctor’s 
Commons in January 1618, commenced LLD. in April 
1619, and was appomted regius professor of law at Oxford 
in 1620. In 1626 he became principal of St Alban Hall 
and chancellor of the diocese of Oxford, in 1641 he was 
made judge of ihe High Court of Admiralty. Under Ihe 
Commonwealth, having submitted to the Parhamentary 
vmtors, he retained Ms university appointments, though 
not his judgeship ; this last he resumed at the Restoration, 
dying soon afterwards at his apartments in Doctor’s 
Commons, London, on 1st March 1661. 

He published Elements yurisprudenUss (1629), Besenptio juris 
etjudUix fmdaZis, secnimdum <muue^udvnes Med/tola/m, et Ilorman/mee, 
pro zntroductime ad juruprudmtiam. Angl%eanam (1684), BesenpHo 
yurts dyvdiea tmporahs, secnundim (umuetnidmes feudates et Nbr- 
rruinmeas (1636), Desoriptlo juris et judurii eetd^astia,, secundwrn 
ctmorui et eomauetudines Angheanas (1686), Bescriptiones yuns et 
yudieiisacri, . . . miliia/na, . . , snariiMui (1640), Juris et yudiew, 
fec^is me yvris inter gentes . . . esxplvxMo (1660), and Solutio 
ffusMidonis de hgaii ddingu&dis yvdice ampdmte (1667). In vi^e, 
of the last two be bflig the diatmotion of being one of the earliest 
systematic wntera on international law. 

ZSCHOKKE, Johann HBcmoH Daitcbsl (1771-1848), 
German author, was bom at Magdeburg on 22d March 
X771. He was educated at the cloister school of his native 
' place and at the gymnasium of Altstadt. As a youth he 
s^ent some time with a company of strolling players, but 
afterwards he attended fhe university of Frankfort-on-the- 
Oder, where, in 1792, he became a privat-docent. He 
oreat^ much sensation by two extravagant plays, Aldlhno, 
der grosse jBancKt (1794) and Jvl%us von Sassen (1796), 
the success of which shows how urgent was the need for 
the ^evating influence of the dramatic writings of Goethe 
and Schiller. The Prussian Government having declined 
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to make him a full professor, Zschokke in 1796, after some 
time spent in travel^ settled m the Grisons, ■where, in asso- 
ciation with the^ burgomaster Tsehamer, he conducted an 
educational institution in the castle of Reichenau. In 
recogmtion of his services the authorities of the Grisons 
gave him the rights of a citizen, and in 1798 he associated 
his name permanently with the country by the pubhca- 
tion of his Geschichte des FrmtaaU der dm Bunde in 
RliMien. The pohtical disturbances of this year compelled 
him to close his mstitution , but, being a man of great 
resource and energy, he was able, during the revolutionary 
period which now began in S'vntzerland, to enter upon a 
new and more important career He was sent as a deputy 
to Aarau, where he was made head of the educational de- 
partment. Afterwards he ■was sent as Government com- 
missioner to IJnterwalden, and his authonty was ultimately 
extended over the cantons of Hn, Schwyz, and Zug. In 
this high ofS.ce Zschokke distinguished himself by the 
"Vigour of his administration and by the enthusiasm "with 
which he devoted himself to the promotion of the interests 
of the poorer classes of the commimity. In 1800 he re- 
organized "the institutions of the Itahan cantons, and then 
he became lieutenant-governor of the canton of Basel 
Zschokke retired for a while from public life when the 
central Government at Bern proposed to re-establish the 
federal system, but after the changes effected by Bonaparte 
he entered the service of the canton of Aargau, "with which 
he remained connected. In 1801 he attracted attention 
by his GescMchte vcm Kampfe und TIntergange der scdiweiz- 
enscken Berg- und Wald-Gantom Through his Schweicer- 
bote^ the publication of which began m 1804, he exercised 
a wholesome influence on public affairs ; and the bka may 
be said of his Miscellen der neueeten Weltkunde, issued from 
1807 to 1813. In 1811 he also started a monthly peri- 
odical, the Brheitei'ungen He wrote various historical 
works, the most important of which is J)es Bchweizerlandea 
Geschichie fUr das Bchiueuiervolk, published m 1822. He 
was also Ike author of Bilder aus der Schweiz, and of a 
series of popular tales which greatly extended his reputa- 
tion, — Der Creole, Akmontade, Jonathan Frock, Das Gold- 
Tnacherdorf, and Meister Jordan. In Stunden der Andackt, 
which was widely read, he expounded in a rationalistic 
spirit what seemed to him the fundamental principles of 
religion and morahty. Selbstsckau is a kind of autobio- 
graphy. Zschokke -was not a great original writer, but 
he secured for himself an emment place in the literature 
of his time hy his 6ntib.nsiasm for modem ideas in pohtics | 
and religion, hy the sound, practical judgment displayed 
in his works, and by the energy and lucidity of Ms style, i 
He died on 27th June 1848 

An edition of Ms selected works, in iorty volumes, was issued in . 
1824-28. In 1861-64 an edition in thnly-five volumes was published. I 
There are biographies of Zschokke by Munch and hy Emil zicliokke. j 

ZUGOARO, or Zfocheeo,^ the name of two Italian 
painters, 

I Taddeo Zuccado (1529-1666), one of the most 
popular painters of the so-called Roman mannerist school, 
was the son of an almost unkncwn pamter at St Angelo in ] 
YaAo, called Ottaviano Zuccaro, where he was bom in j 
1529. While yet a boy Taddeo found his way to Rome ; 
and, though siiflfering great hardships from poverty and ! 
want of friends, he succeeded at an early age m gaming a 
knowledge of painting and in finding patrons to employ | 
him. first start m life, while only seventeen years j 
old, was due to a pupil of Correggio, named Daniele da , 
Parma, who engaged him to assist m painting a series of 
frescos in a chapd at Yitto near Sora, on the borders of I 
the Abruzzi. After that Taddeo returned to Rome in 
1648, and began his career as a fresco painter, hy execut- 
^ So spelt hy Vasan, 


mg a senes of scenes in monochrome from the hfe of 
Furins Camillus on the front of the palace of a wealthy 
Roman named J acopo Mattel. From that time his success 
was assured, and for the rest of his short life he was 
largely employed by the popes Jnhus III and Paul lY., 
by Della Rovere, duke of IJrbino, and by other nch patrons 
of art in Rome and elsewhere. His best frescos were an 
historical senes pamted on the walls of a new palace at 
Caprarola, built for Cardinal Alessandro Farnese, for which 
Taddeo also designed a great quantity of rich decorations 
m stucco rehef after the style of Giuho Romano and othei 
pupils of ^phael. Nearly all his paintings were in fresco, 
very large in scale, and often in chiaroseui o or monochrome, 
they were more remarkable for rapidity of execution and 
a certain boldness of style than for any higher qnahties. 
The very great estimation m which Taddeo’s frescos were 
held is a striking proof of the very rapid degradation of 
taste which took place during the second half of the 16th 
century. His work is mannered m style, artificial and 
pompous in conception, and lacks any close or accurate 
knowledge of the human form and its movements. The 
long chapter which Yasari devotes to this painter and his 
brother Fedengo is only one of many examples of the 
'wnter’a habit of giving undue prominence to the artists of 
his own time and school. Taddeo Zuccaro died in Rome in 
1566 ; he is buned m the Pantheon, not far from BaphaeL 

Taddeo’s easel pictures are less cominon than hia decorative 
frescos. A small pamtiug on copper of the Adoration of the 
Shepherds, formerly in the collection of James II , is now at 
Hampton Court , it is a work of very small ment The Caprarola 
frescos "were engraved and ^Wished Iw Prenner, Elustri Fatti 
Farmsuini Colonti nel Sml Palaszo di Caprarola, Borne, 1748-60. 

n. Fedeeigo Zuccaeo (1543-1609), the younger brother 
and pupil of Taddeo, was bom m 1543. In 1550 he was 
placed under his brother’s charge in Rome, and during his 
[ lifetime worked as hia assistant , he completed the Capra- 
rola firescos, which were unfinished when Taddeo died m 
1666. In a short time Federigo attamed to an eminence 
far beyond his very limited merits as a pamter, and "was 
perhaps -the most popular artist of his generation. Prob- 
ably no other painter has ever produced so many enormous 
frescos crowded with figures on the most colossi scale, all 
executed under the unfortunate delusion, common in his 
tune, that grandeur of effect could be attamed merely by 
great size combined -with extravagance of attitude and ex- 
aggeration of every kind. Federigo’s first work of this 
sort was the completion of the paintmg of the dome of 
the ca'thedral at Florence, under the patronage of the 
grand-duke Francesco L; ike work had been begun by the 
art-historian Yasari, who wrote in the most geneio'us lan- 
guage about his more successful rival. The inner surface 
of this beautiful cupola was disfigured hy Federigo in the 
most tasteless way. Regardless of the ii^jnry to the appar- 
ent scale of the interior of the church, he pamted about 
300 figures, each nearly 50 feet high, sprawling with 
violent contortions all over the surface. Happily age has 
so dimmed these pictures that their presence is now ^most 
harmless 

After this achievement Fedengo was recalled to Rome 
by Gregory XTIT. to contmue in &e Pauline chapel of the 
Vatican the scheme of decoration which had been begun 
by Michelangelo during his failing years. A quarrel wMch 
arose between the painter and some members of the papal 
court led to his departure from Italy. He first visited 
Brussels, aud there made a series of cartoons for ike 
tapestry-weavers. Thence, in 1574, Federigo passed over 
to England, where his fame was already baown, so that 
he at once received a large number of commissions to 
paint the portraits of various distmgrdshed persons, among 
them Queen Elizabeth, Mary Queen of Scots,^ Sir Nicholas 
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Bacon, Sir Francis Walsingham, Lord High. Admiial 
Howard} and others. A canons full-length portrait of 
Elizabeth in fancy dress, now at Hampton Court, is attri- 
buted to this painter, though very doubtfully. Another | 
picture in the same collection appears to be a replim of 
his painting of the Allegory of Calumiiy, as suggested by 
Lucian’s description of a celebrated work by Apelles; it 
was the satire in this directed against some of his courtier 
p.- nftrpj fta which was the immediate cause of the pope’s dis- 
pleasure and Federigo’s temper^ emle from Rome. ^ Hm 
snccess as a painter of portraits and other works in oil 
was more reasonable than the admiration expressed for 1^ 
colossal frescos. A portrait of a Man with Two Dogs in 
the Pitti Palace at Florence is a work of some real merit, 
as is also the Dead Christ and Angels in the Borghese 
Gallery in Rome. After a short exile Federi^ was 
pardoned hy the pope and recalled to Rome to finish hia 
work on the vault of the Pauline chapeL In 1585 he wm 
invited hy Philip H. of Spain to decorate the new Escorial 
at a yearly salary of 2000 crowns. He accepted this offer, 
and worked at the Escorial from January 1586 to the and 
of 1588, when he returned to Rome. He ^ere founded 
in 159^ under a charter confirmed by Sixtus V , the 
Academy of St L uk e, of which he was the first president. 
This is stm the chief academy of painters in Italy, and 
ila organization suggested to Sir Joshua Re 3 molds his 
scheme for founding the English Royal Academy. ^ 

Federigo, like his contemporary Giorgio Vasari, aimed 
at being au art critic and hi^rian as well as a practical 
artist, but with very different success. His chief book, 
Zild&i dfl’ Piftori^ Seultori, ed Ardiiixtti ('Turin, 1607), is a 
Tuefts of tiie most turgid bombast. Little can be 
said in praise of his smaller works, consisting of two 
volumes printed at Bologna iu 1608, describing his visit 
to Parma and a journey through central Italy. 

Federigo was raised to the rank of a cavalitre not long 
before his death, which took place at Ancona m 1609. 

For both Taddeo and Federigo Zuecaro, see Yasan, pt. hi., and 
Lanzi, Blaria PUtoriaot Eomau achool, epoch iii. (J. H. S£.) _ 

ZUG,^ a canton of Switzerland, ra nki ng as eighth in 
the Confederation, ft iuclndes the districts round the 
Lake of Egeri and on both shores of the northern half of 
the Lake of Zug, and is the smallest undivided canton 
both in area and in population. Its total axea is 92*3 
square miles, 76 of which are classed as productive (forests 
I2‘6), while of the rest 13 are covered with lakes The 
highest point in the canton is the Wildspitz (6191 feet), 
the culminating peak of the Bossberg ridge. The popu- 
lation was 22,994 in 1880, an increase of 2001 on tl^t of 
1870, ilm Bumbers of men and women bring nearly equal 
German is the native tongue of 22,592, and 21,734 are 
Roman Catholics. Till 1814 Zug was in the dioc^ of 
Constmace, but on the reconstruction of the diocese of 
Bawl in 1828 it was assigned to it. The capital is Zug 
(4924 inhabitants in 1880); Baar has a population of 3896. 
The tenitoiy of Zug is very fertile and the population 
mainly agricultural. Cattle and fruit are among the chief 
articles of export, much cider and “kirschwasser” bring 
manufactured. The town of Zng is connected hy railway 
with Lucerne and Zurich, and a railway is pknned to 
Arth, which wifi connect Zug directly with the St Qott- 
hord line. On 5th July 1687 a landslip carried the houses 
of a small portion of the capital, as in 1435, into the lake. 

The town of Zag is first mentioned in 1255 In 1278 it was 
Ixw^t by Ridolph of Hapsbnrg Aona, the heiress of Kybrng 
ind wife of Sberhard, head of the cadet line of Hapsburg ; and in 
1278 part of its territory (the valley of was pledged by 
Eudolph as seourily for a portion of the mama^ gift he promised 
b) Jewnoa, daughter of Edward I. of Expand, betrothed to Harfe- 

* Ba name has heoa rather fanoifhl]^ denred ftom fisohzngi” mean- 
ing a ” hanj of fish." 


(Rudolph’s son), whose death in 1281 prevented the marriage 
taking rtaoe. The town of Zug was governed by a mayor, ^nomted 
by the ^apshntgs, and a council, and was much favoured By that 
fauuly. Several country districts (Baar, Menzmgen, and Egen) 
had each its own “landsgememde," but were governed hy one 
TwiHff, also appointed by the Hapsburga ; these were known as the 
“Ausaer Amv’ and were always favourably disposed to the Con- 
federates. Duke Leopold of Austna was defeated on 16th November 
1S16 by the Confederates at Morgarten Pass, in the territory of Zug 
(sea SwiTZEBLAND, voL xxiL p 788 sq.). On 27th January 1862 
both the town of Zng and the Auaser Amt entered the Confedera- 
tion, the latter being received on exactly the same terms as the 
town (and not, as was usual m the case of country distncts, as a 
subject land) ; but in September 1362 Zug had to acknowledge its 
own lords again, and m 1356 to break off its connexion with the 
League But about 1364 the town and the Auaser Amt were re- 
covered for the Learae by the men of Sehwyz, and from this time 
Zng took part as a Ml member in all the acts of the League^ In 
1879 the emperor 'Wenceslaua exempted Zug from all external juns- 
dietions , in 1389 the Hapsburgs renounced their claims, reserving 
only (in the treaty of 1894) an annual payment of twenty silver 
marks, which came to an end in 1416. In 1400 'Wenceslaus gave 
all cnimnal jurisdiction to the town only. The Ausser Amt then, 
in 1404, claimed that the banner and s^ of Zug should ho kept 
in ono of the country distncts, and were supported in this claim 
by Sehwyz The matter was finally settled by arbitration : the 
: banner, &c , was to be kept m the town (access beiM allowed to 
the others), whilst the Ausser Amt was fined and Sehwyz also. 
Finally in 1415 the right of electmg their landammann was given 
to Zng by the Confederates, and a share in the cnminal jurisdiction 
wns granted to the Ausser Amt by Sigismund. In 1386 Zng joined 
the league of the Swabian cities against Leopold and shared in the 
victory of Sampach (9th July 1886), as well as in the various Argo- 
•mn (1416) and Thurgovmn (1460) conquests of the Confederates, 
and later in those in Italy (1612), having already taken part m 
the occupation of the Yal d’Ossola (1410-14, 1417-22). Between 
1379 and 1470 Zug had acquired vanous distncts in her own 
neighbouihood, which were ruled till 1778 by the town and idle 
Ansser Amt as subject landa 

At the time of the Reformation Zug clung to the old faith and 
was a member of the “Chn^hhe Yeremigung” of 1629. In 1586 
became a member of the Golden League, From 1729 to 1736 
the canton was distracted Iw violent disputes as to the distribution 
of the French pensions. In 1798 it opposed the French, formed 

g it of the Tell^u, and later one of the distncts of the canton of 
6 Waldstatten (of which in 1799 it became the capital) in the 
Helvetic republic. In 1808 it regained its mdependence as a sepa- 
rate canton, and by the constitation of 1 816 the “ landsgemeinde " 
or assembly of aU the citizens (existing for both districts smee 1362) 
becameabody of electors to choose a cantonal council The reform 
movement of 1830 did not affect the canton, which m 1848 was a 
member of the Sonderbund and shared in the war of 1847 Both 
in 1848 and m 1874 it voted against the acceptance of the Federal 
conatitutions. In 1848 the remaining functions of the “ lands- 
gemeinde’* were abolished by the Liberals. Its present constitu- 
tion dates from 1873-76, and was amended in 1881. There is a 
lemslatore of seventy-three members, fifty-eight (one to every 400 
inhabitants) elected in the communes and fifteen by the whole 
population, both classes holding office for three years ; the execu- 
tive, of seven memheis, is tiected hy &e communes for three years 
By the "facultative or optional referendum,” m case of a demand 
by one-third of the members of the legislative assembly or by 600 
dtizenB any law, and any resolution involving a capitri expendi- 
ture of 40,000 or an annual one of 10,000 francs, must be submitted 
to a direct popular vote 

ZXJLLA; as Salt -writes tke name, or ZtLA (Thulla, 
D6Ia), as it is also written, is a village near the head of 
Annesley Bay on the African coast of the Red Sea. It 
derives its only interest from ruins in its vicinity which 
are generally supposed to mark the site of the ancient em- 
porium of Adulis (‘'ASovXis, ^ASovXfi), the port of Arum 
and chief outlet id the early centuries of our era for the 
ivoj^j hides, slaves, and other exports of the interior. 
Gosmas Indicopleustes saw here an inscription of Ptolemy 
Euergetes (247-222 b,c.) ; and hence, as the earliest men- 
tion of Adulis is found in the geographers of the first cen- 
tury after Ohrist, it is conjectured that the town must have 
previously exist^ under another name and may have been 
the Berenice Panchiysus of the Ptolemies. The mins in 
question, which are not very extensive or remarkable, are 
described by Ruppel, Petse m Ahyssmim, i 266 (1838) ; 
see also Eohlfa in Z&Oscihr. d, Geaell, /. JSrSnmde m Berlvn^ 
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iii . . . (1868), and, for further references to ancient and, 
modem sources, the editions of the Fenplus by C Muller 
{Geog. Gr Mm , i. 269) and Fabricius (1883) An Italian 
protectorate over the district of ZuUa "was proclaimed in 
1888 

ZULULAISTD, a territory of South Afnca, lying to Ihe 
north of the colony of Natal, with a coast-line of about 
130 miles (see vol^ i. pi. II.) It is occupied chiefly by 
Zulu tribes , but since its conquest by England in 1879 a 
Boer repubhc, known as the New Eepubhc, has been carved 
out of it, which extends into the centre of the country from 
the Transvaal on its north-west, and comprises an area equal 
to nearly one-half of the remaining portion of Zululand 
This portion is composed of a strip of coimtry adjacent to 
Natal, lying to the south of the Umhlatua river, and the 
district extending along the coast to the north of that river 
for a distance inland varying from 50 to 70 miles Tnhe 
former piece of country has been known smce 1882 as the 
Zulu Reserve. It is bounded on the south-west by the 
Tugela, Buffalo, and Blood rivers, the last-named being one 
of the borders of the Transvaal Eepubhc. 

Zululand presents very varied physical features • undu- 
latmg country covered with mimosa " bush,” m some parts 
very densely, alternates with wild and fantastically broken 
scenery, and thickly-wooded precipices and ravines, and 
these again with grass-clad Mila. Two considerable forests 
exist in the country, — one, the Ingome Forest, lying in 
northern Zululand, just witliin the territory recently ceded 
to the Boers, the other upon the Natal border These pro- 
duce the varieties of timber mentioned under Natajo. The 
wholesale destmction of woods for domestic purposes, 
which has robbed that colony of much of its beauty, and 
is beheved to have seriously affected its rainfall, has not 
proceeded very far at present in Zululand The mmeral 
resources of the country have yet to be mvestigated, but 
gold has been recently found in the Eeserve The nvers, 
like those in Natal, are rapid streams of small volume, 
ru nnin g over rocky beds; the Tugela river is the most 
considerable. The climate differs but little from that of 
Natal The country is very healthy for the most part ; 
but horse sickness prevails in the vallejn in the hot season, 
and the swampy neighbourhood of St Lucia Bay, a lagoon 
lymg at the mouth of the TJmfolosi nver, is uninhabitable. 
Like the Natal natives, the Zulus cultivate the ground very 
superficially, planting maize, gourds of several kinds, and 
a gram from which a light beer is prepared. Cattle^ the 
sole wealth of the people, were at one time very niunerous 
in the country, and also goats A few of the cMefs use 
horses. 

Long after big game had become scarce in Natal, Zidu- 
land offiared excellent opportunities to the sportsman. It 
still has antelopes of various kinds, mcluding a few koodoo, 
and, at the mouths of the more northern rivers, hippopota- 
muses ; but the buffalo and rhmoceros are not met with 
farther south than tke densely-wooded hills near the XJm- 
folosi river. The lion is not seen south of the Lebombo 
Mountains m the north of Zululand, hut the leopard and 
smaller carnivores are plentiful enough in the country. 
Its natural history is similar to that of Natal; but mdica- 
tions are not wanting in ite fauna and flora of its closer j 
proximity to the tropics. l 

Language . — ^With the exception of the tongues spoken by the 
Hottentot-Bushman tribes of the south-west, the languages of Africa 
from, about 6“ north of the equator southwards are now recognized 
as forming one peat family, for which the designation Bantu has 
been adopted, the word cAantu in Zulu and other members of the 
group denoting “people” (plural mflex aba, root nbu). The Zulu 
tongue, as that of a conquering and superior race, extends beyond 
the river Zambesi, and is often understood even where another 
language is the vernacular In the kingdoms of Lohengula and 
Uinzala it is the language of the ruling classes. Philologists speak 
highly of the beau^ and flexibiliiy of the Bantu lan^ages, and 
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of their grammatical strueture. To the student of comparative- 
philology offer a field of inquiry of the highest importance, both 

on aeeoout of the vast domain occupied by them and of the deep 
insight they afford mto the strueture and growth of human speech 
in general This great linguistic family occupies about one-half ot 
Africa, extendmg from near the Niger delta in the north-west, and 
from Lake Albert Nyanza farther east, to the south-eastern ex- 
tremity of the continent. It thus comprises such widely separated 
peoples as the Ba-Faranu and Ba-Kwin of the Cameroons region and 
I the Zulu-Kaffres of the south-east coast on the one band, and on the 
I other the 'R^a-Ganda of the Somerset Nile and the Ova-Herero of 
Danmraland on the south-west coast But, notwithstanding this 
widespread range, and although none of the dialects have possessed 
any written standard till quite recent tunes, being in fact every- 
where spoken by peoples of low culture, the Bantu u distinguished 
above all other greatliuguistic famUies, except perhaps the ^mitic, 

I for its 'asto n i shin g homogeneous character So close is the resem- 
blance the different branches bear to each other that philologists 
have been able to describe in broad traits the more salient features 
of the phonetic ^stem, structure, and syntax common alike to all 
They speak unconsciously of the Bantu language, as if it were everv- 
where essentially one, and thus surprising uniformity is refiected in 
the geofflaphical, and especially the ethnological, termmology of 
the sonuiem half of the continent. Thus the national or tribal 
place prefix in its various dialectic forms — aba, la, arm, Ima, vua, 
ova, via, rmi, ap, &c,, — is of constant occurrence throughout the 
whole of this re^on. 

Their close uniformity is further shown in their common phonetic 
system, which is at once simple and harmonious, requiring all 
words to end m a vowel, rejecting all consonantal juxtapositions, 
except a few characteristic nasal comhinationB, such as vg, mb, wd, 
nt, nw, mf, nl, ns, throwing the accent as a rule on the first vowel 
of the stena {rriiso), and lastly repelling all harsh sounds, except the 
three intruding Hottentot cheks in the Zulu-Kafire group. Nearly 
all the consonantal sounds, ranging from about eighteen to twenty, 
occur in English, while the vowel system everywhere correspond 
to that of It ali an. But the most marked feature of the Bantu 
tongues 13 their so-called alliterative concord, which has been com- 
pared both to the gender concordance of Aryan and the progressive 
vowel harmony of Ural-Altaic But it differs from the former 
inasmuch as it is initial and not final, and extends to the verb as 
well as to noun, adjective, participle, and pronoun, as if we should 
say in Latin, Domma mea pulchra, flirm. eum. Thus, in the Kongo 
dimeet, a Jantuhi Jaaku kiavadidi exono lcisolokele="ike coat you 
lost yesterday it turned up.” It differs from the Ural-Altaic system 
I inasmuch as the concordance is regulated, not by the root vowel 
influencing those of the agglutinate postfi^ (see Ubal- Altaic), 
but by the prefixed particle, the true nature of which has not yet 
been aetermmea. But a comparatiYe study of the Bantu tongues 
shows that in the archaic language whence all descend each noun 
had a proper prefix of its own, whidi prefix determined both the 
class to winch the noun belong^ and the concordance of all words 
in tiie sentence dependent on that noun. That such is the correct 
view IS evident from the fact that, even where the noun has lost 
its prefix, as sometimes happens, this prefix nevertheless reappears 
m file dependent adjective, tJius reveahng its original form. We 
see, for instance, that nti—” tree ” was onginally m the plural nu- 
nfy, hecause the following adjective still takes mi, iamnti miandwelo 
= ** small trees.” Bleek, the true founder of Bantu philology, has 
detennmed in the orgamc language eighteen such prefixes which 
still persist to a greater or less extent m the different branches, and 
have in some even been added to, as Ji, for mstance, in Kongo 
CW. H. Bentley). The analogy of this alliterative concord with 
the so-called Aryan grammatical gender is obvious, i^owing that 
the Aryan languages themselves were originally non-gender lan- 
guages and that their present gender agreement is essentmly a ques- 
tion of phonetic harmony and not of sex m any intelhgible sense 
of the term. Hence also the extraordinary phenomenon of sex m 
this system apparently applied to inanimate objects. 

Another remarkable feature of Bantu grammar is the wonderM 
development of verbal inflexion, which is both final and initial. 
The final, which in some groups yields as many as 300 distinct 
forms, each coiyugated throngnout, belongs to the verb itself in 
its various active, passive, middle, negative, repetitive, reciprocal, 
causative, and other meanings. The initial expresses mood, tense, 
person, number, and alliterative concord, and the whole system is 
immensely compheated by the fact thai^ as m Basque^ the Caucasian, 
American, and some Ural-Altaic languages, the verb incorporates 
the direct pronominal object TTius; ikM7iiaZa=“I*see him 

“ we-sae-yon ; ” &efcwK«!a?a= ** thOT-see-them ; ” and so 
on. Hence the form kmtonda^ “ to-see-her,'^’ for instance, will ho 
conjugated throughout, the result hemg a luxuriant growth of verbal 
forms fully comparable to that of the nohest Ural-jOtaic langua^s. 

Bleek has sucnected to a comparative study tweniy-five members 
of the family, selected from almost every region that had been ex- 
plored up to his time (1882). Smce then further geog^phical dis- 
covery, especiaUy m the Congo and Ogoway hasms, nas revealed 
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many more Bantu tongues, of TvLich, however, too little is known 
to detennine tHpir mutual relations vatli any pretence to accuracy 
But, although any attempt at a atnctly scientific classification 
would cousenuentfy be premature, the subjoined table, based on 
geographical distribution, vnll be found convenient for the purpose 
of reference.^ „ « v 

Nobth-Wbst GboupCCameboons and Ogovtay-OasoosBasiks) 
— Ba-Kisk, Ba-Farami, Ba-M.bnku, Mu-Fundn, Bwalla, 'Wun, Ba- 
Koko, Ba-Kwin, Ba-Kundu, Mpongwe, Benge, Femandian, Ba- 
Kalo, Ba-ITgive, Iviii, iLjnina, Fan (?), A-Shango, Okando, Cabinda, 
((Ba-Fyot). 

CoiTQO Geoup. — Vua-Kyamezi, Vna-Tuzi, Yua-Hlia, Vua-Fipa, 
Tna-Yinza, Ba-Begga, Ba-Ngala, Wa-Buma, Ba-Bemb^ Wa-Biza, 
Vna-Roa, Ma-Bungu, Ba-Songo, Ka-Lnnda, llbosbi, Ba-Mbu, 
Kioko. 

So'ctth-’West Grotip (Astgola, DAirABAtANi)]. — Mn-Sorongo, 
Mn-Shicongo, Kongo proper, (S. Salvador), Bunda, Ba-Nano, Ba- 
Bwero, Gan^ella, laboUo, Mn-Ndombe, Ba-Kwando, Ba-Sunba, 
Ova-Mbo (Ovampo), Ova-Herero 

2iAACBBsi Group. — AmboeUa, Ba-Lunda, Ba-Tiko, Ba-Najoa, Ba- 
Toana, Ba-Kuba, Ba-Rotse, Ba-Tofca, Ba-Shukulompo, Ma-Ealaka, 
aia-Shona, Ba-JS'yai, Ma-Kyanja. 

SouTE Cksttbau Group (Beoeua:^a anb Basuto Lasbs),— B a- 
Rolong, Ba-fi^pi, Ba-Katla, Ba-Mapela, Ba*Hlokoa, Ba-Soetia, Ba- 
Suto, ^-Eololo. 

SouTH-EASTEES Gboup (ZuiuiAiOJ, ITatax, KAFEBAniA). — See 
under artiole KAPFRAniA. 

Easteeit Geoup (Gasaxakd, Mozambique, Zanzibar Coast, 
Equatoeiae Lakes). -^ hobi, iladSwakwi^Ma-Gwmi^ Ma-Long- 
wa, Ba-Hlengwe, ' ^ 


Aj^^^Ma^Ganya, Wa-SwaheK, Wa-Segoa, Wa-Sambara, Wa- 
Zammo, Wa-Eamb^ Wa-Eika, Wa-Pokomo. 

The pedigree and affinity of the Znlns, that is, the northern 
branch of tiie Znln-Kaffre group, are given under Eaeesabia. 
Here it 'Will suffice to add that smee the estahlistunent of the Zulu 
military ascendency early in the 19th century vanous Zulu hordes 
have sncccOTively invaded and overrun a great part of Bouth,- 
east Afrtcfl, as far as and even heyond the Lake H^yassa district 
Throughout these regions they are variondy known as Ma-Zi^, 
Ha-Bavi, Ma-Ngone (Uiugone), Matebele (Ama-Ndebeli), Ma-Tit^ 
anil Aba-Zanzi. Such is wie terror iuspirw by Hiese fierce warricajs 
that many of the conquered tribes, such as the Wa-Eindi of Moz$m~ 
biqua, have adopted the vaiy name of their conquerors or opprateors. 
Hence the impression that the true Zulus are fiar more nnmerona 
north of the Liunpopo than has ever been the case. la most places 
liiey have already become extinct or absorbed in the surronnding 
populations. But they atUl hold their ground as the ruling element 
m the r^ion between tha lampopo arm the lower Zambesi, "which 
from ihem takes the name of Matebeleland, and "which, like Znlu- 
land itseli^ haS recently (1888) become a British protectorate. 

Zetesand OustMis ^ — The Zalns possess an elaborate system of laws 
regulating the inheritance of personal property (which consists 
cMefly ofcaiitLe), the complexity arising from the practice of poly* 
gamy and the exchange of cattle made upon mamage. The giving 
of cattle in the latter case is generally referred to as a barter and 
silo of the bride, from which mdeed it is not easily distinguishable. 
But it is r^arded in a different light by the native themselves. 

1^1 is under the immediate role of its hoidman, who is a 
natrhu^ Taspoffisible for the good hehavionr of *11 its members. 
Ovbr the headniMi, whose authority may extend to more than one 
knuil, is the tribid c^ef. The exercise by some of the prindpal 
ddefa, during the reigns of mPaude and Ms son, of the power of 
life and death could not always be controlled by the central author- 
i^. ^verai of the Zulu oostoms resemble thiwe of the Jews, such 
as the Feast of Fust Fndts, held upon the ripening of the maize, 
when the whole nation gathers at the king’s kraal, and the custom 
of raismg up seed to a deceased brother. By tlie custom of vkuTt- 
a wonum carefully avoids "the utterance of any "word which 
ocems in the names of the principal members of her hnsband’s 
family ; e.g^ if she have a brother-in-law named uEkomo, ahe 
would not nae the Zuin for “cow,” inkmno, but would invent some 
other word for ifc Qbe employment of “ witch doctors ” for “smell- 
ing out” cnnunals or abat^ati (usually translated “wizards,” but 
meaning evildoers of any kind, such as poisoners) is still common in 
Znlnland, as in neighbom:^ countries, although it was discouraged 
by CletBh"wa.yo, who eatablishad “kraals of refu^ ” for the reception 
of persons rescued by him from condemnation as aiatagabl. 

FiapulcZ(an.~^]Zi} mssjis exist for estimating the present population 
of ZttlnlandL Tha counbw was at the time of the late war regarded 
as lasB densely inhabited than the colony of Hatal. The Zulu 
army 'was esthnated to contain twenty-Hiree regiments, of f 0,400 
mmi in all, and, although the enrolment was voIuntaTy, it may be 
assataed that it compnaed nearly all the able-bodied men of the 
nstiotu la addition te the heavy mortality sustained by the' Znlua 
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in the war many lives have been lost in subsequent conflicts m 
which "they have engaged amongst themselvea 

History . — The earnest lecord of contact between Emo;^n8 and 
the Zulu race is piobably the account of the "wreck of the “ Loddiiig- 
ton ” in 1756, The survivors met with hospitable treatment at the 
hands of the natives of Natal, and afterwards proceeded up the 
coast to St Lucia Bay, where they landed. They describe the 
natives as “ very proud and haughty, and not so accommodating 
as those lately leit” They differed fiom the other natives m tha 
supenor neatness of their method of preparing their food, and were 
more cleanly m their persons, bathing every morning, apparently 
as an act of devotion Their chief pnde seemed to be to keep their 
ham m order. It is added that they watched strictly over their 
■wotaeu 

In 1780 tha Zulu tribe inhabited the valley of the White Um- 
folosi nver under the i^ieftainship of Senzangakona. At that 
time tha Zulus numbered some few thousands only, keing subject to 
the paiamoimt cTnef Dingiswayo, who ruled over the mTetwa tnbe, 
whimi inhabited the country to the north-east of the Tugela 
Dmgiswayo is represented as ha"ving been veiy much in advance of 
othm chiefs m those parts in enlightenment and intelligence. He 
opened up a tnwie with the Poitognese, bartering ivory and oxen 
for beads aorT brass. He was also very warlike, and introduced a 
; strict mihtaiy organization among hia people, by mea^ of which he 
i obtained "die ascendency over n^bbouring tnbes, including that 
of the Zulus. TTpon the death of Senzan^ona at the legumiug 
of the 19th century he "vras succeeded by a son named Tshaka, who 
had served as an officer in the army of Dmgis'wayo, "whose favour 
he won through his force of character and talents Dingiswayo 
having been lolled in battle, the mTetwa tnbe sought the piotw- 
tion of Tshaka, who lost no time in further developing the new 
military organization, and very soon became master of nearly the 
whole of south-eastern Africa from the Limpopo to Cape Colony, 
including the settlement of Natal, Basutolana, a large part of "the 
Orange Free State, and tha Trana"vaal Republic T^e terror of the 
Zulu arms "was, moreover, earned far into the interior through the 
revolt of a Zulu chief, A fTflikozi (Moadekatse), who conquered a "vast 
temtoiy towards the north-west. 

T^aka’s stnot discipline and mode of attack, in which the long 
missile weapon of the other txrbes "was replaced by a diort stabbing 
assegai, was such that nothing m the mode of warfare of those 
opposed te him could withstand him He overran the distnct 
of Natsi with his armies m 1820 ; bat crowds of "the northern 
tribes driven before his onslaught passed through the cotmtay 
about 1812. 

In 1825 an English naval officer, lieutenant Farewell, -nsited 
Tshaka "with the object of obtaining leave to esteblish a settlement 
m what IS now the distnct of Natal He found the king at Urngun- 
gindhlovu, “smTOuaded by a large number of chiefs, and about 
8000 or 9000 armed men, observing a state and ceremony in our 
introduction that "we httle expected.” The kmg showed his visiter 
much friendliness, makmg bun a grant of land m that neighbour- 
hood. Llentenant Farewml took formal possession of the "temtory 
he had received, which he desenbed as nearly depopulated and not 
containing more than 300 or 400 inhabitants, on 27th August 1826- 
The Zulu monarch, being anxious to open a pohtical connexion "with 
the Cape and Englirii Governments, entrusted in 1828 one of hia 

E nnmpal chiefs, Sotohi, and a companion to the care of Lieutenant 
'.vagi to be conducted on an embassage to Cape Totra, Sotobi being 
conunissioned to proceed to the king of England From causes 
which are not now certainly known "these people were not allowed 
to proceed heyond Port Elizabeth, and were soon sent hack to Zulu- 
lani On 28d September 1828 Tshaka was murdered by his 
brother, ilhlangana, and a few days afterwards Mhlangana -was 
killed % another brother, Din^ine. Tshaka’a reign had involved 
an immense saenfiee of human life, hut he had set hefora himself 
the aim of establishing a great kin^om, and, havmg succeeded in 
that^ his home rule had Been relieved by acta of generosity and 
statesmanship. 

■^at 13 recorded of Dmgane’s reign shows him in the right of 
a bloodthirsty and cmri monster "without a redeeming feature. The 
attempts made hy the emigrant Dutch Boers under Piet Retief to 
establish friendly relations with him, and obtain a cession of the 
distarict of Natal, ended in the massacre of the whole party of 
seventy of -toeir leading men at the king’s kraal (Februaiw 1888), 
and of all members of tiieir families left behind in Natal who could 
not be collected iato fortified camps. TVo rmsuccessM attempts 
were made to avei^ the deaths oi the emigrant Boers A Dutch 
command under rieter TJys invaded the Zulu country, hut was 
compelled to retreat, leaving Iheir leader behind them, while a 
coDfflderable force, composed of English settlers, Boers, and na-tives, 
entered Znlnland at the mouth of the Tugela, and was completely 
annihilated, after inflicting very great loss on tbe Zulus. A de- 
tachment of the Zulu army on this occasion entered Natal and 
compelled the settlers at the port to take refuge on board a ship. 
After a further attack by Dinaane the emigrant Boers and settlers 
again invaded Znluland in December 1888, and after a severe 
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jngagement defeated the Zulu army with great slaughter on the 
janks of the Blood nver, which owes its name to the results of the 
nctory In 1840 the Boers agreed to support Dingane’s brother 
nPande in rebellion a^inst him. The movement was completely 
juccessful, several of Dmgane's regiments going over to mPande 
Dingane passed into Swazuand in advance of his retreating forces, 
ind was there murdered, while mPande was crowned kmg of Zulu- 
iand by the Boers, who received in eschange for their services the 
nuch-coveted distnct of Natal Dunng the next sixteen years of 
nPande’s reign nothing occurred to disturb the peaceful relations 
between the Zulus and the Natal Government Inl856 a civil war 
broke out between two of mPande’s sons, Cetshwavo and ‘D'mbulaa, 
who were rival claimants for the succession A bloody battle was 
fought between them on the banks of the Tugela m December 1856, 
n which Ilmhulazi and many of his followers were slmTi The 
Zulu country continued, however, excited and disturbed, until the 
Government of Natal in 1861 obtamed the formal nomination of a 
successor to mPande , and Cetshwap was appointed. mPande died 
in October 1872, but practically the govemment of Zululand had 
been in Oetshwayo’a hands smce the victory of 1856, owing both to 
political circumstances and the faihng health of his fafter. In 
1878 the Zulu nation appealed to the Natal Govemment to pre- 
side over the installation of Cetshwayo as king ; and this request 
was acceded to The rule of mPande was in earlier years a severe 
one, the executions ordered by him bemg so numerous in 1859 as 
to evoke remonstrances fixim Cetshwayo, who warned the king that 
he would drive all the people over into Natal In 1856 and for 
some years afterwards a considerable exodus of refugees did take 
place into the colony, hut by 1871 the tide appeared to Ite turn- 
ing the other way. In 1854 the native population in Natal uTia 
reckoned at from 100,000 to 120,000 By 1878, owing largely to 
the influx of refugees from Zululand, it had risen to 282,783 ; but 
five years later it had not increased to more tiian 290,035, some 
hundreds of heads of families having returned to Zululand. 

The encroachments of the Transvaal Boers mon the borders of 
Zululand having for many years exposed the British Govemment 
to urgent appeals on the p^ of the Zulus for its intervention, a 
second attempt was made by the Government of Natal, and this 
time with success, to mduce the Boers to submit the boundary 
disputes between them and their neighbours to arbitration. A 
commission was appomted, composed or three British officers, who 
in June 1878 pronounced a decision substantially in favour of the 
Zulus But the high commissioner. Sir Bartle Prere, had deter- 
mined upon measures for re-modelling the Zulu nation with a view 
to the confederation of the South African colomes and states The 
invasion of Zululand took place in January 1879, and tiia war was 
ended by the capture of the kmg at the end of August Cetshwayo 
havmg been conveyed to Cape Town, the Zulu country was portioned 
out among eleven Zulu cme&, a white adventurerr and a Basuto 
chief who had done good service in the war. This arrangement 
was productive of much bloodshed and disturbance, and in 1882 
the British Govemment determined to restore Cetshwayo again to 
power In the meantime, however, the deepest blood feuds had 
been engendered between the chiefs Zibebu and Hamu on the one 
side and the neighbounng tnbes who supported the ex-kmg and 
his family on the other These people suffered severely at the 
hands of the two chiefs, who were assisted by a band of white free- 
booters, Zibebn, having created a formidable force of well-armed 
and trained wamors, was left in independence on the borders of 
Cetshwayo’s territory, while the latter was restrained by the con- 
ditions of his restoration from any military enterprise or defensive 
measures. A collision very soon took place ; hnt in the conflicts 
that followed Zibebn’s forces were victonous, and on 22d July 1883, 
led by a troop of mounted whites, he made a sudden descent upon 
Cetshwayo’s kraal at Tllundi, which he destroyed, massacring such 
of the inmates of both sexes as could not save themselves by flight. 
The king escaped, though wounded, into the Reserve, which had 
been placed under Bntish rule ; there he died in 1884 He left a 
son, Dinuzulu, who aonght the assistance of some of the Transvaal 
Boers against Zibebn, whom he defeated and drove into the Reserve 
These Boers, not alaige number, claimed as a stipulated reward for 
their services the cession of the greater part, and the more valuable 
part, of central Zululand. The Government of Natal has recently 
attempted to medmte on behalf of the Zulus and has accepted on 
their behalf, in spite of their protests, a line which roughly divides 
central Zululand into two equal portions Of these the north- 
western has been created mto the independent Boer state already 
mentioned, The rest of central Zululand is adminiatered, with 
the R^erve, as a Bntish protectorate. 

gas John Chase, J Jtmint (tfAvthtTdie Donimesaisr^aiing to Natal ('Qrahams- 
town, 1848); Saxe Bannister, Humaiu Polic/y (London, 1^), and authorities 
collected in Appendix , Delegorgne, Yayagi do VJftigue Avetrale (Paris, 1847) ; 
Allen 5>an(ds Gardiner, Narrative of a, Journey to fte Zoolu Country (London, 
1836) , lASlie, Among the Zulus (EmnhuiBh, 1875); Bishop Coienso, Srimcis 
from the Blue BooTa or Bitfest upon ZuluJffaire (in the British Museum); 
Cetshwayo's BuitAman (London, 1880), Fran cea Coienso, The Ruin of Zululand 
(London, 1884) , B, N. Cnst, Sketdk ofUie Modem Language c^AMea (London, 
1888). See also authcoitlea cit^ under Natal. CF. E. C -A. H K.) 


ZURBABAIS’, Feancisco (1598-1662), a dihtingmalied 
Spanish painter, was bom at Fuente de Cantos in 
Extremadura on 7th November 1598. His father was 
named Luis Zurbaram, a country labourer, his mother Isabel 
Marquet The lot apparently marked out for Francisco 
ms that of tilling the ground, hke his father, but his 
natural faculty had decided otherwise. In mere childhood 
he set about imitating objects with charcoal; and his 
father was quick-witted and long-headed enough to take 
him of^ still extremely young, to the school of Juan de 
Rodlas in Seville. Francisco soon became the best pupil 
in the studio of Rodlas, surpassing the master himself ; and 
before leaving him he had achieved a solid reputation, full 
though Seville then w'as of able painters. He may prob- 
ably have had here the opportunity of copying some of 
the paintmgs of Michelangelo da Caravaggio, at any rate he 
gained the name of “ the Spanish Ciaravaggio,” owing to 
the very forcible realistic style m which he excelled. 
He constantly painted direct from nature, following but 
occasionally improving on his model ; and he made great use 
of the lay-figure in the study of draperies, in which he was 
peculiarly proficient. He had a special gift for white 
draperies; and, as a natural consequence, Carthusian monks 
are abundant in his paintings. To these rigidly faithful 
methods of work Zurbaran is said to have adhered through- 
out his career, which was always eminent and prosperous 
wholly confined to his native Spain, and varied by few 
incidents beyond those of his daily laborious and contmu- 
ally productive dihgence. His subjects were mostly of a 
severe and ascetic kmd, — ^religious vigils, the flesh chastised 
into subj'ection to the spirit, — the compositions seldom 
throngei^ and often reduced to a single figure. The style 
IS more reserved and chastened than Caravaggio's, the tone 
of colour often bluish to a morbid excess. Exceptional 
effects are attained by the precise finish of foregrounds, 
largely massed out in light and shade. Zurbaran mamed 
in Seville Leonor de Jordera, by whom he had several 
children. Towards 1630 he was appointed painter to 
Hulip IV. ; and there is a story that on one occasion the 
sovereign laid his hand on the artist’s shoulder, saymg, 
“Pamter to the king, king of painters.” It was only late 
m life that Zurbaran made a prolonged stay in Madrid, 
Seville being the chief scene his operations. He died 
m 1662 in Madrid. 

In 1627 he painted the great altarpiece of St Thomas Aquinas, 
now in the Senile mosenm ; it was executed for the church of the 
college of that saint in the same aty This is Zurbaran’s laT|;est 
composition, containing figures of Christ and the Madonna, vaiMus 
saints, Charles Y. with fernghts, and Archbishop Deza (founder of 
the college) with monks and servitors, aU the pnneipal personages 
iemg beyond the size of life , this work is full of fine portrait-like 
hea^ and it ranks, both in importance and in elerated style, as 
the painter’s masterpiece It had been preceded by the nnmerous 
pictures of the screen of St Peter Nolasco in the cothedraL In the 
church of Guadalupe he painted various lar« pictures, eight ot 
which relate to the history of St Jerome, and in the church of St 
Paul, Seville, a famous figura of the Crucified Saviour, in msaille, 
presenting an illusive e^t of marble. In 1683 he fini&ed the 
paintings of the high altar of the Carthusians in Jerez. In the 
palace of Buenretiro, Madrid, are fonr large canvases representing 
the lAbours of Hercules, an unusual instance of non-Christian 
subjects from the hand of Zurbaran, A very fine specimen is in 
the London National Gallery, a whole-length life-mzed figure of a 
kueehng Franciscan holding a skull (figu^ in vol. xxi p. 440, 
fig. 86) 

The principal scholars of this master, whose style has as much 
rfBnity to that of Ribera as to Caravaggio’s, were Beniabe de 
I Ayala and the brothers Polanco. 

S ZUBIOH (Germ. 2urich)i^ a canton in Switzerland, 

! ranking as the first in digrdty. It is of very irregdar 
i shape, consisting simply of the conquests made by the city. 
It extends from the Lake of Zurich to the Rhine, taking in 

^ The name is derived from the Celtic dur (water). The true and 
accurate latinized form is Furtcum, hut the false form Ttgurum was 
given currency to by Glareanns and held its ground from 1512 to 1748, 
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the district of Eglisau on the right bank of that river. On i 
the east it is, roughly speaking, limited by the ranges of 
low hills which separate it from the valley of the Thur, 
and on the west by those (e y., the Albia) which divide it 
from the valleys of the Eenss and the Aar. Its total area 
is 655*9 square mile^ of which 610*6 are classified as 
fertile (woods covering 186 and vines 21*5). Of 45 2 
square miles of non-fertile land 26 2 are covered by the 
lake The highest point in the canton is the Schueb^om 
(4250 feet) in the south-east comer. The population in 
1880 was 317,676 (an increase of 32,790 since 1870), and 
in 1887 was estimated to be 339,163. In 1880 there 
were 313,762 Qerman-speaJdng and 283,134 ^otestant 
inhabitants. The number of Roman Catholics nearly 
doubled from 1870 to 1880 (17,942 and 30,298). Be- 
sides Zurich (see below), the capital, the only other town 
of any size in the canton is Wettbethur (q.v). The land 
is very highly cultivated and is held by no leas than 
36,000 proprietors. The canton is weh^ supplied vath 
railways, the first line of any length m Switzerland being 
that from Zurich to Baden in Aargau (opened 1847). The 
line from Zurich to the summit of the TJetliberg (2861 
feet) was made in 1875. For the history of the canton, 
see under the town, below. 

ZURICH, chief city of the above canton, and until 
1848 practicaUy the capital of the Swiss Confederation, is 
beautifully situated, at a height of 1606 feet, on the banks 
of the Lnnmat where it issues from the Lfjke of Zurich, 
and on the river Sihl, which joins the Limmat just above 
the north end of the lake. That part winch lies on the 
right bank of the Limmat is known as the Large Town, 
that on the left as the Little Town. The central portion — 
the “city” — misgoverned by an executive of seven members 
ftTiil a town council of sixty, both elected by the citizen^ 
and in 18S7 had 27,638 inhabitants. The nine outlj^g 
townships or “ gememden ” have each a separate organizar 
tion, distinct from that of the city, and in 1887 had 
60,836 inhabitants, of whom 18,627 were in Anssersihl 
and 10,883 m Riesbach. The totfid population of the 
town and its suburbs was thus 88,474 in 1887. These 
are nearly all Brotestants and German-Speaking The 
number of Roman Cfertholics has doubled in the last ten 
years ; th^ are mainly resident in Anssersihl, the work- 
men’s quarter, where also many Italian-speaking persons 
diwIL There are in Zurich about 7000 Old OathoHcs, 

Of the old bnlldings the finest and most important is the Gross 
Monster (or Propstei) on the nght hank of the Iiimmat, This was 
otiipnally the church of the kings tenants, and in one of the chapds 
the bodies of Pelix, Bapda, and Etnperantiiis, the patron saints of 
ilracaty, ware hnriad, Sm» town treasniy being formerly kept above 
dbtapel. The present building was erected at two periods 
(lOfiO-XlfiO and 1225-lSOO), tbe high altar having been dedicated 
in 1^8. Ihe towers were first raised above the roof at the end of 
the 151^ centniy and took their present form in. 1779 The chapter 
consisted of twenty-four secular canons ; it was reorganized at the 
Beformatioir (1626), and suppressed in 1832. On the site of the 
canons' houses stands a girls' school (opened 1853), but the fine 
Bomanesqne cloisters (12th and 13th centenes) still remain. There 
18 a curious figure of Cfharlemagne jn a niche On one of the towers ; 
to him is attnbnted the founding or reform of the chapter. On the 
left bank of the Limmat stands the other great church of Znridi, 
the Frau Monster (or Abtei), founded for nnns in 858 by Louis the 
German. The high altar was dedicated in 1170 ; but the greater ; 
part of the bmldmj^ are of the 18th and 14th. centuries. It was i 
in this church that the leihos of the three patron saints of the town 
were pretarrod till the Beftematton, and it was here that the burgo- 
master "Waldmann was buried in 1489. There were only twelve 
mma of noble fiimily, comparatively fine ftom the severesr monastLe 
vows: the convent ms suppressed inr 1524. Of the other old 
ohnrehes may be mmitioned St Peter’s^ tbe oldest panah church, 
though the present buildings date from the 18th century only, and 
fonnarly the meeimg-plaoe of the citizens , the Lominicau enUrch 
(ISth CfflitaJyX in lie choir of which the cantonal library of 89,000 
vplumes has been stored riuca 1878 ; the church of the Austin friars 
(|4ih oei^qly), noW used by the Old Catholics , and the "WassiBr. 
khrihe. The Sst-named church ia on the site of an old pagan holy 


place, where the patron samts of the city were martyred , since 
1631 it has housed the city library, the largest in Switzerland, which 
contains 120,000 printed volumes and 4000 MSS. (among these be- 
ing letters of Zwmgli, BuUinger, and Lady Jane Grey), as well as 
a splendid collection of objects from tbe lake dwellings of Switzer- 
land. The budding itself was ei-ected 1479 to 1484, and near it is 
a statue of Zwingli, erected m 1885. The existing council house 
from 1698, and the guild houses were mostly rebuilt in the 
18th century Among the modem buildings the polytechnic school, 
the cantonal school, me readmg rooms (museum), the hospital, and 
the railway station are the most conspicuous There are some fine 
old fountains (the oldest dating back to 1568) The quays along 
the nver and the hie are extensive and afford fine views , and there 
are several good bndges, Komau traces being still seen m the case 
of the Niederbrucke The mound of the Lmdenhofwas formerly 
crowned by the long’s house, winch disappeared m the ISth cen- 
tury, and the hillock was planted with limes as emrly as 1422. 
Zurich possesses a large number of chantable institutions. 

ifiie inhabitants are very mdnstnous and of social habits among 
themselves, the town bemg noted for its clubs and societies It is 
the mtelleotual capital of German-speaking Switzerland, and has 
been called “Athens on the Limmat.” Cotton-spinning and the 
manu&cture of machinery are two of the leading industries, but by 
far the most important of all is the silk trade. This flourished in 
Zunch in the 12th and 13th centuries, hut disappeared about 1420 , 
it WES revived by the Protestant exiles from Locarno (1665) and by 
the Huguenot re&gees from Franca (1682 and 168^ ^ The value 
of the annually exported (mainly to France, the united States, 
and England) is estimated at £2,916,000 to £3,333,000. The trade 
employs about 20,000 hand looms and 4500 steam-power looms , 
but the number of the former is diminishing, while tiiat of the 
latter is increasing Poor wdne is also made. Zurich is the hank- 
ing centre of Switzerland There are a large number of educational 
establishments, public and private Besides the excellent primary 
ftTid secondary schools, there are the cantonal school, includmg a 
gymnasium and a technical side (opened 1842), and a high school 
mr gwls (opened 1875) The cantonal umversity and the Federal 
polytechnic school ere housed in the same building, but have no 
other connexion. The universily was founded m 1S32-3S (no doubt 
aa a successor to the ancient chapter school at the Gross Munster, 
said to date hack to dWlemaOTe's time— hence its name the Caro- 
liTiTi-m — ^reoi^anized at the Emormation, and suppressed in 1832) ; 
in 1886 ifc had 51 professors and 481 matriculated students, besides 
65 persons attending spedal courses of lectures. The polytechmc 
school, founded m 1854, includes six main sections (industrial 
chemistry, mechanics, engineering, training of scientific and mathe- 
teachers, architecture, forestry and agiicultnre), and a 
general philosophicid, mathematical, and hteraiy department 
lie numbers of students in the first three sections were, in 1885, 
122, 97, and 90— in all the six 412, of whom 192 were foreigneis , 
there were about fifty-four professors. The polyteohnio school has 
tpod collections of botanical specimens and of engravings. Hear it 
m the observatory (1542 feet) There are also in Zurich many 
institutions for special brauehes of education— cp, veterinary 
sn^ery, music, industrial art, silk-weaving, &o. 

Mtstary — ^The earliest inhabitants of the future site of Zurich 
wets the lake dwellers The Celtic Helvetians had a settiement 
on the Lindenhof when they were succeeded by the Romans, who 
established a customs station here for goods going to and coming 
from Italy ; during their rule Ohnstiamty wsib mtioduced early in 
the Sd century by Felix and Eegnla, with whom Exuperantius 
was afterwards associated. 'Tie distnet was later occupied by the 
Alemauui, who were conquered by the Franks. It la not till the 
9th century that we find the hegummgs of the Teutonic town of 
Zurich, which arose from the union of four elements — (1) the 
royal house and castle on the Lindenhof, with the kmg’s tenants 
around, (2) the Gross Mhnster, (8) the Frau Mtmster, (4) the com- 
munity of “ free men ” (of Alemannian origin) on the Zurichherg. 
The Frankish kings had special rights over their tenants, were the 
protectors of tbe two churches, and had iurisdiction over the free 
community. In 870 the sovereign placed his powers over all four 
in the hands of a single oflScial (tiie Reichsvogt), and the imion was 
still further strengthened by the wall built round the four settle- 
ments in ihe 10th century as a sadeguard against Saracen marauders 
and feudal barons. The Eeichsvo^i passed to the counts of Lenz- 
burg (1068-1172), and then to the dukes of Zarmcen (extinct 1218) 
Meanwhfle the abbess of the Frau Mfinster had been acquiring ex- 
tensive ri^ts and privileges over all the inhabitants, though she 
ueveiT. obmaSd the criimnal j'nnsdiotion. The town flourished 
greatly in the 12tii and ISth centuries, the silk trade bemg intro- 
duced from Italy. In 1218 the Seichsvogtei passed back into the 
hands of the kiTi g , who appointed one of the burghers as his deputy, 
the town thus becoming a free impeml city under the nominal 
rule of a distant sovereign. The abbess in 1234 became a princess 
of the empire, but power rapidly passed from her to the council, 
which she had origmaDy named to look after police, &c , but which 
(& 1240) came to be elected by the burghers, though the abbess 
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was still “the lady of Zurich. " This council was made up of the 
representatives of certain knightly and nch mercantile fammes (the 
‘‘patncians’’), who excluded the craftsmen from all share in the 
government, though it was to these laist that ■^e town was largely 
indebted for its nsmg wealth and importance. 

In October 1291 the town made an alliance with Un and Sehwyz, 
and in 1292 failed m a desperate attempt to seize the Hapsburg 
town of ‘Winterthur After that Zunch began to display strong 
Austrian Leaumgs, which characterize much of its later history 
In 1315 the men of Zunch fought against the Swiss Confederates at 
Morgarten. The year 1336 marks the admission of the craftsmen 
to a shtCre m the town government, which was brought about by 
Eudolph Brun, a patncian Under the new constitution (the main 
features of wMch lasted till 1798) the council was made up of 
thirteen members from the “ constafel ” (mclndmg the old patnmans 
and the wealthiest burghers) and the thirteen masters of the craft 
guilds, each of the twenty-six holdmg office for six months Tffie 
office of burgomaster was created and given to Bnm for life Out 
of this change arose a quarrel with one of the branches of the 
Hapsburg family, m consequence of which Brun was induced to 
throw in the lot of Zunch with the Swiss Confederation (1st May 
1361) The double position of Zunch as a free imperial mty and as 
a member of the Evei lasting League was soon found to he embar- 
raasmg to both parties (see Switzeulakd, vol mm. p 784 sj ). 
Meanwhile the town had been extending its rule far beyond its 
walls, — a process which began m the 13th century, went on apace in 
the 14th, and attamed its neight in the 16lli century (1268-1467). 
This thirst for temtorial aggrandizement brought about the firrt 
civil war m the Confederation (the “Old Zunch War," 1436-60), 
in which, at the fight of St Jacob on the Sihl (1448), under the 
walls of Zunch, the men of Zurich were completely beaten and their 
burgomaster Stussi slam. The purchase of the town of Winterthur 
from the Hapsburgs (1467) marks the culmination of the temtonal 
^wer of the city It was to the men of Zunch and their leader 
Hans Waldmann that the victory of Morat (1476) was due m the 
Burgundian War ; and Zunch took a leadmg pari in the Italian 
campaign of 1612-15, the burramoster Schmid naming the new 
duke of Milan (1512) No doubt her trade connexions with Italy 
led her to pursue a souther^ohcy, traces of which are seen as early 
as 1331 in an attack on the v al Leventma and m 1478, when Zurich 
men weie in the van at the fight of Giomico, won by a handful of 
Confederates over 12,000 Milanese troops 

In 1400 the town received from the emperor the Keichsvoriei, 
which earned with it complete immunity from the empire and the 
light of cnminal lurxsdiction As early as 1393 the duef power 
had practically fallen into the hands of the council of 200 (really 
212), composed of the former council and a number of other citizens 
origmally elected by it j and in 1498 this change was formally recog- 
nized. This transfer of all power to the guilds had been one of the 
aims of the burgomaster Hans Waldmann (1483-89), who wished 
to make Zurich a great commercial centre. He also mtroduced 
many financial and moral reforms, and subordinated the interests 
of the country districts to those of the 'town. He practically ruled 
the Confederation, and under him Zunch became the real capital 
of the League. But such great changes excited opposition, and 
he was overthrown and executed. His mam ideas were embodied, 
however, in the constitution of 1498, by which the patricians be- 
came the first of the guilds, and whiim remained m force fall 1798 ; 
some spemal rights were also given to the subjects m country dis- 
tracts. It was, however, the promment pari taken by Znricli m 
adopting and propagating the principles of the Eeformation which 
finally secured for it the lead of the Confederation , for a detailed 
account of its pohey and the events m which it shared durmg this 
penod, see Switzeulaot) (vol. xxii. p. 790 sq.) and Zwikgli. 

In the 17th and 18th centimes a distinct tendency becomes ob- 
servable in the city government to limit power to the actual holders. 
Thus the country dmtricta were consulted for the last time in 1620 
and 1640 ; and a BiTmlnr breach of the charters of 1489 and 1631 
occasioned disturbances m 1777. The council of 200 came to be 
cbosen by a small committee of the members of the guilds actually 
sitting in the council, and early m the 18th century a determined, 
effort was made to crush by means of heavy duties the flourishmg 
silk trade in Winterthur In 1656 an attempt was made by Bern 
and Zurich to set up a central administration in the Confederation, 
which failed through the jealousy of the other cantons The first 
symptoms of active discontent appeared later among the^dwellers 
by t£e lake, who founded in 1794 a clnh at Stefa and dauned the 
restoration of the liberties of 1489 and 1531, a movement which 
was put down by force of armsm 1796. The old system of govern- 
ment perished in Zunch, as elsewhere in Switzerl^d, in 1798, and 
under the Helvetic constitution the country distnofa obtained 
political liberty But under titie cantonal constitution of 1816 the 
town h^ 180 representatives in the great council, while the counfry 
diatncts had onty 88 A great meeting at Uster on 22d November 
1880 demanded that two-ttirds of the members in the great council 
should he chosen by the country districts ; and m 1831 a new con- 
stitution was drawn up on these lines, though it was not till 1837-38 
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that the town finally lost the last relics of the privileges which it 
had so long enjoyed as compared with the country districts. In 
1833 Zunch tned hard to secure a reviaon of the Federal constitu- 
tion and a strong central Government The town was the Federal 
capital for 1839-40, and consequent! v the victory of the Conserva- 
tive party there caused a great stir throughout Switzerland. But, 
when in 1845 the Radices regained power at Zunch, which was 
agam the Federal capital for 1845-46, that city took the lead in 
opposmg the Sonderbund cantons. In 1869 the cantonal constitu- 
tion was again thoroughly revised in a veiy democratic sense , and, 
with the exception of a few changes made later, it is the existing 
constitution. There is an executive of seven members and a legis- 
lature of 211 (one member to every 1500 mhabitants), each holSng 
oM<x for three years and elected at the same tune directly by the 
vote of the people. The referendum exists in both forms, com- 
pulsory and optional all laws and all money grants of a total sum 
over 250,000 francs or an annual sum of 20,000 must be submitted 
to a popular vote, the people meeting for that purpose at least 
twice m each year, while the executive may submit to a popular 
vote any other matter, though it fall within its powers as defined 
by law. One-third of the members of the legislature or 5000 legally 
qimhfied voters can force the Government to submit to the people 
any matter whatsoever (initiative) The constitution provides for 
the imposition of a graduated and pro^ssive income tax. In 1885 
the penalty of death was abolished in the canton. Zunch has 
sheltered many pohtical refugees of late years, especially Poles and 
Bimriaus , hut its hospitahty has been abused by the Socialists, 
who have given considerable trouble The Swiss National Agncul- 
tural and Industrial Exhibition was held at Zunch in 1883. 

For the present state of the town, see Europaisehe WanderUlder (Nos 126- 
120), Zorich, 18S7 For the local and architectoral history the principal work 
la S. T^elin, Das alts Zurich (2d ed , 1878), and for general hlatorv, J C. 
Bluntscmi, Stoats- und Beehts-Gekihiehte dor Stadt wnd Landschajt Zurich (2d ed. , 
1856); G V. Wyss, Omhiehie der Alttl Zurich, 1851 68 (In voL vUL otMmeiL 
d. arUigyar Gesemch. in Z.) ; Id., Die Retefuvogtei ZilrUk, 1870 (In voL xviL of 
Zeiisdhr f Schvxis RecM)- Many of the recent works on Swiss history, e g . 
those of Dhndlikeij Oechsli, Orelll, Strickler, axe hy Zunch men and pay special 
attention to Zorich matters. (W A. B C ) 

ZUTPHEK, a fortified town of Holland, in the province 
of Giielderland, 20 miles by rail south from Deventer, stands 
on the right bank of the Tssel, at its junction -with the 
Berkel. Its most important pubhe building is the church 
of St Walburga, dating from the 12th century, which 
contains several interesting monuments of the counts of 
Zulphen, and good examples of old metal-work and scnlp- 
ture. The place has an active trade, especially in grain 
and in the timber fioated down from the Black Forest by 
the Ehine and the Yssel j the induatnes include tanning, 
weaving, and oil and paper manufactures. The population 
in 1887 was 16,357. Some 2 ^ miles to the north of the 
town is the agncultural colony of ITederlandsch-Mettray, 
founded by a private benefactor for the education of poor 
and friendless boys in 1851, and since that date largely 
extended. 

Zutphen at one time belonged to the Hanseatic League and had an 
extenmve foreign trade. It lias been more than once hesd^ed, and 
it was before Zutphen that Sir Philip Sidney received his mortal 
wound (22d September 1686). 

ZWE IBRUCKEhr. See Deux Fonts. 

ZWIGBIAU, one of the busiest towns in the industrial 
district of the kingdom of Saxony to which it gives its 
name, is situated in a pleasant valley on the left bank of 
the Zwickauer Mulde, 41 miles south of Leipsic. The 
rivrar is here crossed by four bridges, two of which are of 
iron. The town contains six churches, including the fine 
Late Gothic church of St Alary (1453-1536, restored 1884), 
with a tower 278 feet high, and the Gothic church of St 
Qitherine (14th to 16th century), of which Thomas Munzer 
was pastor in 1620-22. Among the secular buildings are 
the town-house of 1681, the Gothic “ Gewandhaus ” (now 
a theatre) of 1522-24, the Government buildings of 1838, 
the law-courts, the hospital, and the barracks. The rail- 
way station, which with its dependencies covers 81 acres, 
is said to be one of the largest in Germany. The chateau 
of Osterstein (1581-91) is now a penitentiary. The manu- 
factures of Zwickau are both extensive and varied : they 
include machinery, chmnicals, porcelain, paper, glass, dye- 
stnfBi, tinware, stockings, and curtains. There are 
steam saw-mills, brickfidds, iron-foundries, and breweries. 
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Tiiongh no longer so important as 'wlien it lay on the chief I 
trade route from Saxony to Bohemia and the Danube, 1 
Zwickau still carries on considerable commerce in grain, I 
linen, and coal. The mainstay of the industrial prosperity j 
of the town is the adjacent coalfield, which in 1885 em- 
ployed 10,000 hands and yielded coal to the value of 
£854,900. The mines are mentioned as early as 1348 ; 
but they have been actively worked only for the last 65 
years^ during which tune the population of the town has 
increased more than sixfold. In 1885 the populataon was 
39,245 j in 1834 it was 6701. 

Zwickau is of Slavonic on^, and is mentioned in 1118 os a 
trading place From 1290 tfll 1848 it was a free impensl city, 
but alwnt the latter date it was forced to accept the protection of 
the margrave of Meissen, The Anabaptist movement of 1625 ha- 
^n at Zwickau under the inspiration or the '‘Zwickau prophets." 
Kobert Schumann (1810-1866), the mumoaL composer, was oom here. 
The name is aometimBS fanciftiUy derived from tie Latm eygnea, 
Irom a tradition that placed a “swan lake” here which had the 
property of renewing the youth of those who bathed in it. 

ZWINGLI, Huudreich (1484-1531), Swiss Eeformer, 
was born on Ist January 1484 at Wildhaus, at the head 
of the Toggenbnrg valley, in the canton of St GteB, Switzer- 
land. 'Em father was a well-to-do peasant proprietor, 
amman of the township ; his mother was Mar^ret Meili, 
whose brother was abbot of the cloister of Pischingen in 
Thurgau, The people of ’Wildhans were in Zwingli’s time 
a self-ruled vill^ community. They had also bought 
from the abbots of St (Ml the privilege of electing their 
own pastor ; and the first parish priest chosen by the votes 
of the parishioners was Bartholomew Zwingli, the unde 
of the Eeformer, who latterly became dean of Wesen. 
Zwingli thus came of a free peasant stock, and he carried 
the marks of his origin all his life. When eight years old 
he was sent to school at Wesen, where he lived wiih his 
unel^ the dean. Two years later he was sent to Basd j 
and ^ter a three years' sojourn there he became a pupE 
in ihe high school of Bern, where his master was Heinricli 
Wolfim, an accomplished classical scholar, from whom 
Zwingli acquired that love of classical literature which 
never left From Bern he went to Yienna (in 1600), 
and after two yeaitf study there he returned to Basel At 
Basel the celebrated Thomas Wyttenhadh was his master 
and feicnd, and taught Mm those Evangelical truths which 
he afterwards so si^ially defended. 

It is impossible to avoid contrasiing the joyous yonth 
of Zwingli with the sad childhood of Luther, Zwingli 
was full of love of family, of township, of country, and of 
Chnst. He had none of those dark religious experiences 
which drove Luther to the convent, and which made him 
miserable there. He had never to atru^le alone in deepair 
of soul, one step at a time^ towards iSie gospel of God's 
free grdca Wyttenbach was very unlike those nominalist 
divines from whom Luther learnt mediffival theology. He 
foresaw many things which a later generation di^ver^. 
Zwingli has assured us that 'WyJfctenbach taught him that 
the death of (3irist, and not pneata, masses, and pilgrim- 
ages^ was a sufficient ransom for the sins of the world j 
that he pointed out the errors of the schoolmen and of 
Bomiah theology ; and that he asserted that Holy Scrip- 
ture, and not ecclesiastical tradition, was the sole rule of 
faith. It cost Zwingli uotihing to break with the mediseval 
Church. He had been tai^t independence from dbild- 
hood, and shown how to th^ for himself while a student 
at B^el 

When twenty-two years of age 'Zwingli was ordained by 
thebiehop of Oonstance. He prewhed his first sermon at 
Baj^perswyl and said his first mass among his own people 
at Wildhaus. He was appointed (1606) to the parish of 
Ghtfus, where he had lafeure for study and began to read 
ea^ensiveiy and carefully in preparation for fixture work. 


At Glarus too he gathered the boys of the district about 
him (jEgidins Tschudi, the historian of Switzerland, among 
them) to teach them the classics ; and he set himself by a 
study of the masterpieces of ancient and mediseval rhetoric 
to learn the art of oratory. He tells us that at this time 
he foresaw that a man who is called to be a preacher must 
know many things, two thmgs above aU others — God, and 
j how to speak. Meanwhile he tested every doctrine in 
I theology by the Word of God and took his stand firmly 
t tqaon what it taught him. 

The Swiss troops of Zwmgli’s day were supposed to be 
the best in Europe, and neighbouring states were glad to 
have their assistance in war The Swiss were accustomed 
to hire out their soldiers for large sums of money to those 
states who paid best. It was' their custom also to send 
the pariah priest of the distnct from which the troops 
tame as chaplam to the regiment. Zwingli went twice, 
once in 1512 and again in 1616, with the men of Glarus. 
He saw the demoralizing tendency of such mercenary war- 
fare and ever afterwards denounced the immoral traffic. 
Ih 1621 he persuaded the authorities of the canton of 
Zundi to renounce it altogether. 

In 1516 Zvungli was transferred to Einsiedeln It was 
then, and is ^iU, resorted to by thousands of pilgrims 
yearly, who come to visit 1he famous image of the Yirgin 
and Child which has been preserved there for at least a 
thousand years. Zwingli dmounced the superstition of 
pilgrimages. Hia sermons made a great sensation and 
attnacted attention in Rome. The papal cuna had no wish 
to quarrel with the Swiss^ who furnished them with troops, 
and sought to silence the Eeformer by offers of promotion, 
which he refused. Soon afterwards he was elected, after 
some opposition, to be preacher m the cathedral at Zurich, 
and accepted the office (1618), having first obtained a 
pledge ihat Ms liberty to preach the truth should not be 
interfered with. He b^an the fight almost on his arrival 
Bemhardin Samson, a pardon-sdler like Tetzel, had been 
selling indulgences in ihe Forest Cantons and proposed to 
come to Zurich. Zwingli prevailed on the council to send 
the friar out of the country. In the beginnmg of 1619 
he be^ a series of discourses on the New Testament 
Scrxptares,^ — on St Matthew’s Gospel, on the Acts of the 
Apostles, and on the Pauline Epistles. The sermons, 
preadbed *'in simple Swiss lan g ua g e,” had a great effect. 
The Eefomation in Zurich was begun. The council of 
the canton was on Zwingli’s side and protected their 
preacher. He began to preach against fasfang and other 
Eomaa practices ; some of Ms followers put his precepts 
in pmctice and ate flesh in Lent. The bishop of Constance 
accused them before the council of Zurich. Zwingli was 
heard in their defencei, and the accusation was abandoned. 
The victory on the subject of fasting was followed by an 
attack on ^e doctrine of the celibacy of the clergy. Pope 
! Adrian ‘YE. interfered, and asked the Zurichers to abandon 
ZwingM The Eeformer persnaded the council to allow a 
public disputation, which was held in 1 523. Zwingh pro- 
duced sixty-seven theses,^ containing a summary of his 
doctrinal views, and argued in their favour with such 
power that the council u;^eld the Eeformer and separated 
the canton from the bi^opric of Constance. The Eefor- 
mation, thus legally established, went forward rapidly. 
^6 Latin language was discontinued in the service; the 
incomes of chapters^ convents, and monasteries were applied 
for education; the celibacy of the clergy was abolished; 
monks and nuns were freed from their vows; mass and 
image worship were declared to be idolatrous; and the 
Eudharist in both kinds was odebrated by a solonn com- 
munion of all the Reformed congregations on Maundy 

Thni^day 1625. 

^ Cf, SahaSTi Creeds o/theJ^miffdtcalJ?rote8tant Chwehea, p. 197. 
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The progress of the Eeformation in Zurich attracted the 
attention of all Switz^land, and the Confederation became 
divided into two parties. The Reformers found numerous 
supporters in the larger towns of Basel, Bern, and Schaff- 
hausen, and in the country districts of GHarus, Appenzell, 
and the Onsons. The five Porest Cantons — Bucerne, Zug, 
Schwyz, XJri, and Unterwalden — remained sohdly opposed 
to all reforms. This anti-Ref ormation party was also strong 
m the patrician oligarchies which drew papal pensions, 
and enriched themselves by the nefarious blood trafSc de- 
nounced by Zwingli, The Zunchers felt it necessary to form 
a defensive league to prevent their Reformation from being 
crushed by force. They were especially anxious to g»ir» 
Bern, and Zwingli challenged the Roman Catholics to a 
pubhc disputation in that city. No less than 350 ecclesi- 
astics came to Bern from the vaiioua cantons to hear the 
pleadings, which began on 2d January 1628 and lasted 
nineteen days. Zwingli and his companions undertook to 
defend against all comers the following ten propositions: — 
(1) That the Holy Ohmtiaii Church, of which Christ is the only 
Head, is bom of tEe Word of God, abides therem, and does not 
listen, to the voice of a stranger ; (2) that this church imposes 
no laws on the conscience of people withont the sanctioii of the 
W ord of God, and that the laws of the church are binding only in 
so far as they agree with the Word ; (8) that Camst alone is our 
iTghteonsness and onr salvation, and that to trust to any other 
merit or satisfaction is to deny Hhu , (4) that it cannot be proved 
from the Holy Scripture that the body and blood of Chrjk are 
corporeally present in the bread and m the wine of the Lord’s 
Suiroer , (5) that the mass, in which Christ is offered to God the 
Father for the sms of the living and of the dead, is contrary to 
Scripture and a gross affront to the sacrifice and death of the 
Saviour ; (6) that we should not pray to dead mediators and mter- 
ceaaors, but to Jesus Christ alone , (t) that there is no trace of 
puigatory in Scnpture ; (8) that to set np pictures and to adorn 
them IS also contrary to Scripture, and that images and pictures 
ought to be destroyed where there is danger of givmg tliem adora- 
tion ; (9) that marriage is lawful to all, to the clergy as weE as to 
the laity; (10) that shameful hvmg is more disgraceful among 
the clergy than among the laity 

These they defended to such purpose that the Bernese 
joined heartily in the Reformation, and the enthusiasm of 
the people was fired by two burning sermons preached by 
Zwingli from the minster pulpit to overflowing audiences. 
The two parties henceforward faced each other in Switzer- . 
land. The country was in those days a confederacy of 
repubhcs, and yet was far from bemg a democracy Most 
of the cantons were ruled by aristocratic ohgarchies who 
had pensions from foreign Governments, and Zwmgli’s 
appeal had always been from an oligarchy of pope, bishops, 
and abbots to the congregation with the Bible in hand. 
He founded his religious Reformation on the congregation, 
and this of itself suggested that the state was nothing but 
the people. It so happened that those cantons which 
remained firmly attached to Roman Catholicism were the 
least powerful, and yet from historical position and the 
long custom of the Confederacy had the largest legal in- 
fluence in the country The Forest Cantons had been the 
earhest to free themselves. Isolated towns and districts 
alter successful revolt had claimed the protection of these 
little republics, and the Forest Cantons governed by 
means of prefects a large number of places beyond their 
boundaries. This gave them votes in the diet or federal 
council far beyond what they were entitled to by their 
population and actual resources. These cantons felt that, 
if the Reformation and the pohtical ideas it suggested 
spread, their supremacy would be overthrown and their 
rule confined within them own territories. Nor had they 
in their upland valleys seen the worst abuses of the medi- 
aeval church. They dreaded the Reformation They per- 
secuted inq^uirers after truth, and imprisoned, beheaded, 
and burnt followers of Zwingli when they caught them, 
withm their borders, Zwingli, alone among Bfotestant 
leaders, saw that the TeHgious and the poKtical questions 


could not be decided separately, but were for practical 
statesmanship one and the same problem. TTia policy 
was to reorganize the Swiss constitution on the principles 
of representative democracy, to put au end to the unuatuial 
supremacy of the Forest Cantona by abolishing the prefects 
and their jurisdiction, and by giving the larger cantons 
the influence in the diet which was due to their resources 
and population, and to do this at once, and if necessary 
by war His counsels were overruled. Bern was anxious 
to treat the rehgious question separately, and to negotiate 
for religious toleration, leaving the political future to take 
care of itself. The course of history has fully justified 
Zwingli The views of the peace party triumphed, and a 
rehgious truce was negotiated under the name of the first 
p^e of Cappel, with guarantees on paper that there was 
to be toleration in religious matters. But no real securities 
were given. The provisions of the treaty were never 
carried out in the Roman Catholic cantons, where authori- 
ties were secretly preparing for war. Zwingli in vain pro- 
claimed the danger and urged offensive measures. The 
Protestant cantons remamed heedless to the danger. At 
length the storm hurst. The Forest Cantons advanced 
(1631) secretly and rapidly on Zurich, with the intention 
of overcommg the Protestant cantons one by one The 
Zorichers met their foes at Cappel, were outnumbered, and 
were defeated. Zwingli, who had accompanied the troops 
as field chaplain, and had stood among the fighting men to 
encourage them, had received two wounds ou the thigh 
when a blow on the head knocked him senseless. After 
the retreat of the Zurichera, when the victors examined 
the field, Zwingli was found to be still living. He was 
not recognized, and was asked if he wished a pnest ; when 
he refused, a captain standmg near gave him a death- 
stroke on the neck. Next day his body was recognized. 
“ Then theie was a wonderful running to the spot the whole 
morning, for every man wished to see Zwingli ” He had 
in death the same eager, courageous expression which his 
hearers were accustom^ to see on his face when he 
prsufiied. A great boulder, roughly squared, standing a 
little way off the road, marks the place where Zwingli fell 
It IS inscribed with the words, “ ‘ They may kill the body 
but not the soul * : so spoke on this spot Ulrich Zwingli, 
who for truth and the freedom of the Christian Church 
died a hero’s death, Oct. 11, 1631.” 

Zwingli's theolofflcal views are expressed succinctly in the sixty- 
seven theses publisliod at Zurich in 1523, and at greater length in 
the Helvetie Cmife^vm, compiled in 1636 by a number of his 
disaples.^ They contam the elements of Keformed as distingniahed 
ftom Lutheran doetrme As opposed to Luther, Zwingh msisted 
more firmly on the supreme authority of Scr^ture, and broke 
more thoroughly and raoically with the medisevar church. Luther 
was content with changes in one or two fundamental doctnnes ; 
Zwingli aimed at a leformatioii of government and discipline as 
well as of theology. Zwiugh never faltered m his trust in the 
people, and was earnest to show that no class of men ought to he 
called ^niml simply because they were selected to perform certain 
functions. He thoroughly believed also that it was the d.uty of 
all in authority to rule in Ohnst’s name and to obr^ His Ian’s. 
He was led from these ideas to think that there should be no 
government in the church separate ftom the civil government 
whioh ruled the commonwealtlu All rules and regulations about 
the public worship, doctnnes, and discipline of the church were 
made in Zwingh’s time, and with has consent, by the council of 
Zunch, which was the supreme civil authority in the state. This 
was the ground of his q^narrel with the Swiss Anabaptists, for tho 
main idea in the minds of these gi’eatly maligned men was the 
modem thought of a free church in a free state Like all the 
Beformers, he was strictly Augnstinian in theology, bnt he dwelt 
chiefly on the positive side of predestination — ^the section to salva- 
tion— and he insisted upon the salvation of in&uts and of the pions 
heathen. His most distmctive doctrine is perhaps his theory of 
the saerament, which involved him and his follower m a long and, 
on Lather’s part, an acrimonious dispute with the German Protest- 
anta His main idea was that the sacrament of the Lord’s Supper 

1 Schaff, Oeedls o/fAc Evangelical Protestant Chnrches, p. 211. 

XXT7. — I OS 



834 Z W O — Z Y M 


yns not the r^Uion of the sacrifice of Christ, but the faithful 
remembranee that that sacrifice had beeu made once for all; and 
his deeper idea of faith, which induded m the act of faith a real 
nmoQ and communion of the faithful sonl with Christ, really pre- 
served what was also most vcdtiable in the distinotivaly Lutheran 
doctrine. His peculiar theological opiniona were set amdo in 
SwitzerWd for the somewhat profounder views of Calvin. The 
publication, of the Zurich Consensus (Oonsensus Tigunnus) in 1649 
marks the adherence of the Swiss to Calvinist theology. 

Zwingh’s most important writings are — Pbn SrTdescm. und Fryhmt 
dsr Svyaen (Apnl 1622) ; JDe Ganme Jfiss® J^pichiresis (September 
1628} ; OcmmeniceriiiB ^ Vei'a et FaUaSeltgioJis (1525) ; Vom Tvaft 
vom Wniert&vf, und wm FH/ndertoitf (1625) ; Ftn Jclave ZPniem^- 
iunffvomN’ttiMmal Ohriati (1626) , Ik Providffiitia Ifei (1630) , and 
Chri^im ITidet Mx^posiiio (1631)/ 

For Ms theology, oomparB Soegwart, Xllrich Zioingli, der Character alntr Then- 
loffief ISSfi ; especially Hnndesiug^ BeUr&gt tear Kirtdimverfissu'MBgeaehiiMB 
« Mretuaidl^ 1884 ; Fstarl, mrisk Zvl’mi, eln, Martin Inclher eimbHrltger 
Zeuge dea evangaioAtn Olavbens, 1883 ; and A. Baur, Ztalnglta Theologie, (hr 
Werden und lAr Svstem, 1885. 

For Zwli^’Blile, compare Oswald Myconlus, De Enldricki ZvAnglil ForttBshiii 
Feroto ae Tkedlogi Bocthrtmi Viia et Obitu, 1582 ; BuUlnge^ JSe/brmaeimm- 
B(ktcMe, 1888 ; litorikofer, FZrfci Zvttndli, 1867 , and StSheUn, aulareldk Fwfnolt 
undmn Befimationauxrk, 1884. Stweun Is also the anthoi of the remarkamy 
good ortloia on Zwingli In Herzog-FliWs Bad-EncyU , voL xvIL fP. M. Ii.) 

ZWOLLE, u fortified town of Holland, capital of the 
province of Overyssel, 65 miles by rail to the north-east of 
Htrecht, stands on the Zwarte Water, a right-band tribnlary 
of the Yssel, a little above its junction with that river. 
On the side of "the town next the railway station is the 
Sasaen-poort, an old Gothic gateway of brick ; but the town 
has few other historical monuments of interest. The large 
Gothic church of St Michael in the market place, b^^ 
in l-i06, contains a fine organ and a richly carved pnlpit. 
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The town has a considerable trade by water, and among 
its more important industries are shipbuilding, cotton 
nmnnfacture, dyemg and bleaching, tanning, rope-making, 
and salt-ma^g. The population in 1887 was 25,006. 

ZwoUe waa first fortified m 1228 by the bishop of Utrecht. It 
afterwards became a firee imperial mty and a member of the 
Haaseatic League, and first joined the United Provincea in 1680. 
IDiree TTiflfla from the town on a gentle e m i n ence stands the monas- 
tery of the Agnetenherft where Thomas a Kempis hved for the 
greater part ^nis life. Traburg the pamtor was a native of Zwolle. 

ZYMOTIC DISEASES (fu/ii), ferment), a term in 
medicine apphed by some authontiea to the class of acute 
infectious maladies. As originally employed by Dr 
of the British registrar-genei^’s department, the term in- 
cluded the diseases which were “epidemic, endemic, and 
contagious,” and owed their origin to the presence of some 
morbific principle in the system acting in a manner ana- 
logous to, although not identical witii, the process of 
fermentation. A very large number of diseases were 
accordingly included under this designation. ^ The term, 
however, has come to be restricted in medical nomen- 
dature to the chief fevers and contagions diseases (e.g., 
typhus and typhoid fever^ smallpox, scarlet fever, measles, 
erysipelas, cholera, hooping-cough, diphtheria, &c ). Al- 
thongli the name is held % not a few authorities to be 
objectionable on account of the theory it suggests, it is 
still made nae of in the registiar-general's classification of 
diseases. 
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